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I read a fascinating paper published this month in 
Advances in Dental Research. It was a report from the 
Global	Oral	Health	Inequalities	Task	Group	on	Periodon-
tal Disease.1 The full report describes the oral health in-
equities in several areas of oral disease and the priorities 
for research in the future. Following is a brief summary 
of the report pertaining to periodontal disease and the 
impact and implications for dental hygienists.

Did	you	know	that	90%	of	the	global	population	has	
experienced oral or dental problems?2	These	figures	are	
staggering when one considers that most oral disease 
is completely preventable. Several risk factors for peri-
odontal	disease	were	listed	including	poor	oral	hygiene,	
tobacco	smoking,	drug	use,	poor	dental	restorations	and	
others	 linked	 to	 hyper-inflammatory	 polymorphisms,	
such	as	uncontrolled	diabetes	mellitus,	obesity,	untreat-
ed HIV infection and genetic variables.1 We know that 
tobacco smoking is one of the risk factors that is the 
most important to reduce because its impact on peri-
odontal disease risk is so great. We have made great 
strides over the years in educating our patients about 
the	role	of	 tobacco	and	diabetes	mellitus,	and	how	 it	
can impact poor oral health and overall health. Yet many 
people	 around	 the	 world	 do	 not	 have	 the	 benefit	 of	
this education because they lack access to an oral care 
provider	who	can	help	them	learn	the	benefits	of	good	
preventive care. We also lack understanding about the 
benefits	of	 integrating	oral	health	education	 into	pro-
grams designed to promote general health and prevent 
chronic diseases.1	While	we	think	it	would	be	beneficial	
and	contribute	to	better	oral	health,	it	is	a	research	pri-
ority	to	 learn	the	most	effective	and	efficient	ways	to	
conduct these programs. Dental hygienists have always 
been about prevention and education. They could play a 
huge role in the future in implementing these proposed 
strategies to alleviate periodontal disease.

The report further discussed the importance of oral 
health	services,	as	well	as	patient	compliance.	Dental	
hygienists have known that professional oral care is key 
to prevention of disease and to the treatment and main-
tenance of periodontal disease. Just as important is the 

patient’s	commitment	to	regular,	supportive	periodontal	
care and adherence to instructions from an oral health 
care professional. Yet we still know little about what it 
takes to modify behavior. More research is needed to 
learn how to motivate patients towards better compli-
ance and adherence.  Perhaps dental hygiene investi-
gators could take the lead in investigating strategies to 
modify behavior.

The report provides several reasons for the failure 
to implement effective strategies that have evidence 
from	clinical	and	laboratory	studies.	The	first	is	a	lack	
of awareness that leads to delayed treatment. The pub-
lic and even some oral health care professionals lack 
awareness of the importance of periodontal health and 
the consequences of not treating the disease. This has a 
huge	impact	on	the	health,	or	lack	thereof,	of	the	public.	
The second is one that really “hits home” - the lack of 
appropriate oral health care systems and the availability 
of	qualified	oral	health	care	professionals,	such	as	den-
tal hygienists in developing countries. Many countries do 
not	have	any	oral	care,	much	less	a	dental	hygienist.		
Much more needs to be done to expand the availability 
of dental hygiene programs throughout the world so that 
everyone	on	this	planet	has	access	to	care.	Third,	much	
more needs to be done to reimburse providers for pre-
ventive	services,	including	health	maintenance.	Finally,	
more needs to be accomplished in collaborative care be-
tween medical and dental professionals. Although prog-
ress	has	been	made,	such	as	the	joint	recommenda-
tions by the Academy of Periodontology and the Journal 
of	Cardiology,	medical	and	dental	professionals	should	
be encouraged to work together to control common risk 
factors for oral and overall health.

Dental hygienists can make a difference in global 
health. I strongly recommend that each of you read this 
timely report and think about how you can make a con-
tribution to periodontal health!

Sincerely,
Rebecca	Wilder,	RDH,	BS,	MS
Editor–in–Chief,	Journal	of	Dental	Hygiene

Report	of	the	Global	Oral	Health	
Inequalities	Task	Group	on	
Periodontal Disease: Implications 
for Dental Hygienists

Editorial
Rebecca	Wilder,	RDH,	BS,	MS
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Linking Research to
Clinical Practice

tan HP, lo EC, Dyson JE, luo y, Corbet Ef. a 
randomized trial on root caries prevention in 
elders. J Dent res. 2010;89(10):1086–1090.

objective: Root caries is common in institutional-
ized	 elders,	 and	effective	prevention	methods	are	
needed. This clinical trial compared the effective-
ness of 4 methods in preventing new root caries.

methods: Twenty–one residential homes were sur-
veyed. Three hundred and six healthy elders having 
at least 5 teeth with exposed sound root surfaces 
were randomly allocated into 1 of 4 groups: indi-
vidualized	oral	hygiene	instruction	(OHI),	OHI	and	
applications	 of	 1%	 chlorhexidine	 varnish	 every	 3	
months,	OHI	and	applications	of	5%	sodium	fluo-
ride varnish every 3 months and OHI and annual 
applications	 of	 38%	 silver	 diamine	 fluoride	 (SDF)	
solution.

results: Two–thirds	(203/306)	of	the	elders	were	
followed for 3 years. Mean numbers of new root car-
ies	surfaces	in	the	4	groups	were	2.5,	1.1,	0.9	and	
0.7,	respectively	(ANOVA,	p<0.001).

Conclusion: SDF	solution,	sodium	fluoride	varnish	
and chlorhexidine varnish were more effective in 
preventing new root caries than giving OHI alone.

Prevention of Root Caries
Denise	M.	Bowen,	RDH,	MS

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

Root caries is prevalent in elderly populations 
worldwide.	 In	 the	 U.S.,	 estimates	 for	 root	 caries	
prevalence in individuals over age 75 have exceed-
ed	50%,	and	25%	for	people	over	age	65.	Dental	
hygienists are seeing more elderly patients in prac-
tice,	and	are	also	working	or	volunteering	in	senior	

centers,	 assisted	 living	 complexes	 and	 long–term	
care facilities. The U.S. Department of Health and 
Human	Services	indicates	that,	because	U.S.	adults	
are	keeping	their	teeth	longer,	more	are	at	risk	for	
root	 caries.	 Gingival	 recession	 caused	 by	 normal	
aging,	 vigorous	 tooth	 brushing	 and	 periodontitis	
puts root surfaces especially at risk. It is interest-
ing	 to	 note,	 however,	 that	 root	 caries	 prevention	
differs from coronal caries prevention. If practitio-
ners make the same recommendations for patients 
at	risk	for	root	caries,	the	interventions	might	not	
be as effective. Dentin is more susceptible than 
enamel because it has less mineral content and is 
more soluble. Elderly individuals also have higher 
rates	 of	 risk	 factors,	 such	 as	medication–induced	
xerostomia. 

This study tested 4 different interventions for 
prevention of root caries in institutionalized elders. 
Subjects	(n=306)	were	living	in	21	residential	and	
nursing	 homes	 in	 Hong	 Kong	 and	 had	 at	 least	 5	
teeth,	no	serious	medical	problems	and	the	ability	
to perform basic oral hygiene procedures after in-
struction. They were examined at baseline and ran-
domly	assigned	to	1	of	4	groups:	water	(control),	
chlorhexidine	 varnish,	 sodium	 fluoride	 varnish	 or	
silver	diamine	fluoride	solution	(SDF).	The	random	
assignment of subjects to groups decreased the 
potential	for	researcher	bias,	and	the	large	sample	
size drawn from many facilities increased power of 
the results. All subjects in all groups received oral 
hygiene	 instruction	 (OHI)	 for	 tooth	 brushing	 and	
use	 of	 fluoride	 toothpaste	 and	 dental	 treatment	
as	 indicated	 (scaling,	 restorative,	 extractions	 and	
prosthetic	 work)	 after	 initial	 examination.	 These	
elements of the research design were included to 
control	extraneous	variables,	like	poor	oral	hygiene	

Commentary
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or	existing	active	carious	lesions,	which	might	have	
influenced	 the	 impact	 of	 the	 interventions	 and,	
thus,	 the	 outcomes.	 The	 primary	 outcome	 of	 the	
study used to measure effectiveness of the preven-
tive agents was new caries on exposed root surfac-
es. Clinical outcomes were monitored over 3 years 
for 203 subjects. Long–term results are valued in 
research because dental professionals and patients 
need	 to	have	 confidence	 that	 the	 intervention	 (in	
this	 case	 caries	 prevention)	will	 be	 effective	 over	
time. All measurements of new root caries surfaces 
were	made	by	an	independent	examiner,	someone	
other than the person who made group assignments 
and applied preventive agents. This blinded design 
is intended to eliminate researcher bias in measure-
ment	of	the	outcomes.	Additionally,	subjects	did	not	
know	to	their	group	assignment,	so	this	study	was	
actually double blinded. All of these study elements 
increase the quality of evidence that this study is 
able to contribute to our knowledge about preven-
tion of root caries.

Findings indicated all of the active ingredient in-
terventions were more effective at preventing root 
caries	than	OHI	alone	(with	the	water	control).	Av-
erage numbers of new root caries after 3 years in 
each group were: 

OHI	and	placebo	(water),	2.5	new	lesions•	
OHI	and	applications	of	1%	chlorhexidine	(CHD)	•	
varnish	every	3	months,	1.1	new	lesions
OHI	 and	 5%	 sodium	 fluoride	 varnish	 every	 3	•	
months,	0.9	new	lesions
OHI	 and	38%	SDF	 solution	 every	12	months,	•	
0.7 new lesions

The	 clinical	 significance	 of	 just	 over	 1	new	 lesion	
(1.1	in	CHX	vanish)	versus	almost	1	new	lesion	(0.9	
in	sodium	fluoride	vanish	and	0.7	in	SDF	solution)	
over	3	years	may	not	be	significant,	but	the	com-
parison of 1 new lesion to 2.5 new lesions every 3 
years	would	be	clinically	significant	in	terms	of	oral	
health and costs of dental care.

Fluoride in any form is estimated to prevent coro-
nal	caries	by	35%	and	root	caries	by	22%.	How-
ever,	the	evidence	for	fluoride	varnishes	in	adults	is	
incomplete. Several authors and speakers recom-
mend	fluoride	varnish	treatments	every	3	months	
for	 adults	 with	 high	 caries	 risk,	 but	 evidence	 to	
support	effectiveness	of	fluoride	varnish	has	been	
generated from studies conducted primarily with 
children and adolescents for prevention of coronal 
caries.	The	results	of	this	study	indicate	5%	sodium	
fluoride	varnish	also	can	be	effective	for	root	caries	
prevention	 in	 institutionalized	 elders.	 Additionally,	
findings	 support	 use	 of	 1%	 chlorhexidine	 varnish	
applied professionally every 3 months. Studies on 

the effect of chlorhexidine in caries prevention are 
limited,	and	studies	of	chlorhexidine	varnish,	once	
again,	have	been	primarily	conducted	in	populations	
of children and adolescents. Chlorhexidine varnish 
has	limited	effectiveness	on	pit	and	fissure	caries,	
where	 sealants	 have	 been	 shown	 to	 be	 effective,	
but may have promise in prevention of root caries 
in	adults.	More	studies	are	needed.	The	5%	sodi-
um	fluoride	varnish	and	a	1%	chlorhexidine/thymol	
varnish	are	available	in	the	U.S.,	however,	the	SDF	
solution is not available.

Application	of	fluoride	varnish	4	times	a	year	for	
elderly patients seen in practice settings aligns well 
with 3 month periodontal maintenance intervals 
recommended for many elders with high caries risk 
or periodontitis. The other interesting point gen-
erated by this research project relates to the use 
of	fluoride	varnish	 in	public	health	or	 institutional	
settings where adults are treated. Results support 
the use of varnishes in clinical and community set-
tings where many dental hygienists are delivering 
preventive oral hygiene instruction and oral health 
services to older adults. Prevention of root caries 
will continue to be an important aspect of dental hy-
giene	care,	and	its	importance	is	likely	to	increase	
as the elderly population grows in the U.S.

vale gC, tabchoruryl CPm, Del Bel Cury aa, te-
nuta lma, ten Cate Jm, Cury, Ja. aPf and den-
tifrice effect on root dentin demineralization 
and	biofilm.	J	Dent	Res.	2011;90(1):77–81.

Because dentin is more caries–susceptible than 
enamel,	 its	 demineralization	 may	 be	 more	 influ-
enced	by	additional	fluoride.	We	hypothesized	that	
a	 combination	 of	 professional	 fluoride,	 applied	 as	
acidulated	 phosphate	 fluoride	 (APF),	 and	 use	 of	
1,100	ppm	fluoride	dentifrice	would	provide	addi-
tional	 protection	 for	 dentin	 compared	 with	 1,100	
ppm	fluoride	 alone.	 Twelve	 adult	 volunteers	wore	
palatal	 appliances	 containing	 root	 dentin	 slabs,	
which	were	subjected,	to	biofilm	accumulation	and	
sucrose exposure 8 times per day during 4 experi-
mental phases of 7 days each. The volunteers were 
randomly assigned to the following treatments: pla-
cebo	dentifrice	(PD),	1,100	ppm	fluoride	dentifrice	
(FD),	APF+PD	and	APF+FD.	APF	gel	 (1.23%	fluo-
ride)	was	applied	to	the	slabs	once	at	the	beginning	
of	the	experimental	phase,	and	the	dentifrices	were	
used	3	times	per	day.	APF	and	FD	increased	fluoride	
concentration	in	biofilm	fluid	and	reduced	root	den-
tin	demineralization,	presenting	an	additive	effect.	
Analysis of the data suggests that the combination 
of	APF	gel	application	and	daily	regular	use	of	1,100	
ppm	fluoride	dentifrice	may	provide	additional	pro-
tection against root caries compared with the den-
tifrice alone.
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Commentary
Evidence	indicates	fluoridated	toothpaste	has	pre-
ventive effects in children and adults for both coro-
nal	 and	 root	 caries.	 For	 root	 caries,	 fluoride	 has	
been shown to promote remineralization and inhib-
it	demineralization.	Higher	concentrations	of	fluo-
ride appear to be required for prevention of root 
caries	than	coronal	caries.	Thus,	daily	home	use	of	
5,000	ppm	fluoride	 gels,	 polishes	 and	dentifrices	
are recommended for adult and elderly patients 
with	root	exposure	rather	than,	or	 in	addition	to,	
over–the–counter	dentifrices	with	1,000	or	1,100	
ppm	 fluoride.	 For	 coronal	 caries	 prevention,	 the	
combination	of	fluoride	dentifrice	with	other	topi-
cal	fluoride	treatments	(gels,	rinses	or	varnishes)	
has been shown to have modest additive effects in 
children	and	adolescents,	according	to	systematic	
reviews conducted by the Cochrane Collaboration. 
Additional research is needed to determine cumu-
lative	benefits	of	combining	other	forms	of	fluoride	
treatments with daily toothpaste use in adults. This 
study was conducted to test whether a combina-
tion	 of	 professional	 fluoride,	 specifically	 APF	 and	
the	use	of	an	1,100	ppm	fluoride	dentifrice,	would	
provide	additional	protection	 for	dentin	which,	as	
mentioned	earlier	 in	this	column,	 is	more	caries–
susceptible	 than	 enamel,	 in	 comparison	 to	 the	
1,100	ppm	fluoride	dentifrice	alone.

Despite mechanical removal of plaque from tooth 
surfaces,	biofilms	remain.	These	biofilms	may	sig-
nificantly	influence	tooth	remineralization	and	de-
mineralization	 because	 fluoride	 ions	 from	 tooth-
pastes and dentifrices accumulate in dental plaque 
where the concentration remains effective for 
hours after tooth brushing. It is believed that this 
fluoride	 retention	 in	 biofilm	might	 be	 one	 of	 the	
main	mechanisms	for	the	preventive	effect	of	fluo-
ride toothpastes. The same rationale might rea-
sonably	 be	 applied	 to	mouth	 rinses,	 although	 to	
date,	studies	regarding	fluoride	retention	in	plaque	
biofilm	 have	 focused	 on	 dentifrices.	 It	 is	 known,	
however,	that	regular	use	of	a	fluoride	mouth	rinse	
is associated with a reduction in caries in children. 
It	 also	 has	 been	 shown	 that	 fluoride	 from	either	
highly	concentrated	fluoride	dentifrices	or	fluoride	
mouthrinses has a preventive effect on root car-
ies.

Fluoride	gels,	 including	APF,	applied	 twice	a	year	
have also been shown to reduce caries in children. 
The theory behind the cariostatic effect of APF pro-
fessional	fluoride	differs	from	formulations	used	at	
home,	in	that	it	is	applied	to	a	clean	tooth	surface	
after	 professional	 scaling	 and/or	 polishing.	 The	
acidic pH is intended to etch the tooth surface to 
allow	for	optimal	uptake	of	fluoride,	however,	evi-

dence does not support APF as more effective than 
other	forms	of	professionally	applied	fluoride	gels.	
A	concern	has	been	asserted	by	several	authors,	
speakers and clinicians about the effect of etching 
by APF on composite and porcelain dental restora-
tions.

Results	of	this	study	were	based	on	in	situ	testing,	
meaning a situation was created to simulate the ef-
fects in the oral cavity of humans over a period of 
time.	It	differs	from	in	vitro	studies,	which	are	con-
ducted in laboratory settings. These investigators 
used acrylic palatal appliances with 4 root dentin 
slabs,	comprised	of	bovine	dentin	(from	cows),	in-
serted into the mouths of adult volunteers. Two of 
the dentin slabs were treated with APF and removed 
immediately	after	its	application	to	assess	fluoride	
concentration. Twelve volunteers were randomly 
assigned to groups to reduce researcher bias as 
follows:	 PD	 (placebo	 dentifrice),	 FD	 (1,100	 ppm	
fluoride	dentifrice),	APF+PD	or	APF+FD.	Although	
the	sample	size	was	small,	the	authors	indicated	a	
strong	statistical	power	of	90%.

Volunteers were instructed to wear the appliance 
all of the time except when eating.  Low molecular 
carbohydrates	 in	 the	diet	 (white	flour	and	sugar)	
are known to be metabolized by oral bacteria and 
provide a cariogenic challenge to tooth surfaces. To 
simulate	dietary	exposure	to	sugar,	the	volunteers	
dripped	20%	sucrose	solution	on	the	slab	outside	
of the mouth. Participants brushed their teeth and 
the appliance with the assigned toothpaste after 
meals	(3	times	a	day).	Biofilm	was	collected	on	the	
seventh	day	of	the	experiment,	10	hours	after	the	
last sucrose exposure and without brushing. The 
research design attempted to simulate what might 
happen to human root surfaces in the oral cavity 
over time.

Results	showed	APF	and	1,100	ppm	FD	increased	
fluoride	concentration	in	biofilm	fluid	and	reduced	
root dentin demineralization. The additive effect 
was shown to be more effective than either treat-
ment	 alone.	 The	 increased	fluoride	 concentration	
in	biofilm	was	sustained	for	7	days	after	a	single	
APF application. The authors concluded that the 
anti–caries	efficacy	of	this	combination	should	be	
confirmed	in	real	conditions	of	dentifrice	use.	Hu-
man	 dentin	might	 respond	 differently	 to	 fluoride	
than bovine dentin. Actual dietary exposure to low 
molecular carbohydrates in the mouth might differ 
from the simulation used in this study. The authors 
did not discuss the safety of using APF on the root 
surface,	however,	surface	hardness	was	improved,	
and no adverse events were reported. Additional 
research is needed.
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the Bottom line
Each of these studies addressed prevention of 

root caries in adults. This research is important be-
cause most evidence for caries preventive methods 
have been conducted in children and adolescents. In 
addition,	most	studies	have	been	directed	at	coro-
nal	caries	prevention,	rather	than	root	caries.	Thus,	
strong evidence is lacking to support decision mak-
ing regarding best practices for reduction of root 
caries in adults. 

As the population ages and people keep their 
teeth	longer,	root	caries	prevalence	is	on	the	rise.	
Exposed root surfaces resulting from recession are 
at risk for caries because dentin is more susceptible 
to	caries	than	enamel.	Recession	caused	by	aging,	
toothbrush trauma and periodontal disease is com-
mon in adults and older adults. 

Fluoride is the most well–documented and widely 
used	caries	preventive	agent.	Home	use	of	a	fluo-
ride	toothpaste	as	an	adjunct	to	mechanical	biofilm	
removal	has	been	shown	to	significantly	reduce	both	
coronal and root caries. Previous research also sup-
ports	higher	concentrations	(5,000	ppm)	of	fluoride	
than	 concentrations	 (1,000	 or	 1,100	 ppm)	 found	
in	over–the–counter	fluoride	dentifrices.	Additional	
evidence	is	needed	to	confirm	the	additive	benefits	
of	multiple	sources	of	fluoride	used	at	home.

Evidence supporting professional application of 
fluoride	in	adults	is	weak.	Nonetheless,	use	of	topi-
cal	fluorides	 for	adults	 in	dental	practices	 is	 com-
mon.	Application	of	fluoride	varnish	4	times	a	year,	
coinciding	with	3	month	re–care	intervals,	is	recom-
mended for patients with high caries risk. Studies 
assessing combinations and frequencies of home 
and professional agents effective in controlling root 
caries in adults also are needed.

These 2 studies addressed this important need. 
Results	of	the	first	study	conducted	with	residents	
of long–term care facilities indicate that professional 
application	 of	 5%	 fluoride	 varnish	 can	 be	 recom-
mended for older adults. Fluoride varnish combined 
with	oral	hygiene	instruction	(OHI)	is	more	effective	
than OHI recommending daily tooth brushing with 
fluoridated	toothpaste	for	reduction	of	new	root	car-
ies lesions over a 3 year period. Results also provided 
support	for	the	use	of	1.1%	chlorhexidine	and	38%	
silver	diamine	fluoride	solution	(SDF)	for	prevention	
of	new	root	caries	lesions.	The	second	study,	using	
an	in	situ	approach,	provided	initial	data	suggesting	
the	combination	of	APF	gel	and	daily	use	of	1,100	
fluoride	 dentifrice	 increased	 fluoride	 concentration	
in	biofilm	fluid	and	reduced	root	dentin	demineral-
ization. Both of these studies provide support for 
an additive effect of multiple delivery mechanisms 

of	fluoride.	Long–term	clinical	trials	are	needed	to	
strengthen	this	evidence.	In	the	meantime,	the	fol-
lowing conclusions can be drawn:

There is some evidence to support that sodium •	
fluoride	varnish,	chlorhexidine	varnish	and	SDF	
solution are more effective in preventing new 
root caries than giving OHI for daily tooth brush-
ing	with	a	fluoride	dentifrice	alone

Preliminary data suggests that the combination •	
of APF gel application and daily regular use of 
1,100	ppm	fluoride	dentifrice	may	provide	ad-
ditional protection against root caries compared 
with	the	dentifrice	alone.	However,	other	agents	
in	professional	fluoride	gels	and	safety	issues	re-
lated to use of APF on root surfaces need further 
study before these results can be adopted con-
fidently	in	practice

Summary
Dental hygienists are treating more elderly pa-

tients	 in	 private	 practices,	 community	 clinics	 and	
assisted–living or long–term care facilities. Effec-
tive and safe measures for prevention of root caries 
are needed to address the needs of this population. 
Well	designed,	long–term	clinical	trials	that	assess	
the	 additive	 effects	 of	 combinations	 of	 fluoride,	
alongside the caries–inhibiting effects of other pre-
ventive	agents	(chlorhexidine,	casein	phosphopep-
tide–amorphous	calcium	phosphate	(CPP–ACP)	and	
xylitol)	are	needed.	

Dental hygienists evaluating forthcoming stud-
ies can use this comparison of study methodolo-
gies to evaluate the strength of the evidence. Find-
ings from in vivo studies with human subjects are 
more	valid	than	in	vitro	(lab)	or	in	situ	(simulated	
in	a	natural	environment)	studies	given	appropriate	
research	designs	and	controls,	however,	 the	 latter	
might be more appropriate for early testing needed 
to establish safety or generate preliminary results 
supporting	efficacy.	Trials	with	 larger	sample	sizes	
have more statistical power than those employing 
small sample sizes. Clinical studies conducted in real 
world	settings	with	randomization,	controls,	double	
blind	or	blind	scoring,	and	over	a	long	time	period,	
are desirable.

Studies evaluating caries risk assessment and 
protocols also are needed. Despite the low level 
of	evidence	for	prevention	of	root	caries	in	adults,	
some recommendations for clinical practice can be 
made. Frequency of appointments for preventive 
dental hygiene services can be adjusted based on 
caries risk assessment with shorter intervals for pa-
tients	with	high	risk.	Professional	application	of	5%	
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fluoride	 varnish	 and	 recommendations	 for	 higher	
concentration	(5,000	ppm)	fluoride	dentifrice	used	
daily at home may be used to reduce development 
of new root caries lesions. These measures are eas-
ily and safely delivered in the various settings in 
which dental hygienists treat older adults. Dental 
hygienists are providing oral health care to elders 
in	long–term	care	facilities,	assisted–living	facilities,	
senior	centers,	community	clinics	and	private	den-
tal	offices.	The	numbers	of	people	in	the	U.S.	over	
the	age	of	65	 is	projected	to	continue	to	 increase	
over	the	next	2	decades,	and	some	predict	1	in	5	
elders	will	live	in	long–term	care	facilities.	Practical,	
evidence–based approaches for prevention of root 
caries are needed. These studies add information to 
the	body	of	knowledge	to	strengthen	our	confidence	

in use of some measures while indicating a need 
for further research in others. No single preventive 
method will be ideal for all patients in all settings. 
Effective prevention will depend on more evidence 
to document effectiveness of various agents and 
protocols	for	individuals	at	low,	moderate	and	high	
caries risk.

Denise M. Bowen, RDH, MS, is Professor Emeritus 
in Dental Hygiene at Idaho State University. She 
has served as a consultant to dental industry, as 
well as numerous government, university and pri-
vate organizations and presently is a member of the 
National Advisory Panel for the National Center for 
Dental Hygiene Research in the U.S.



Vol. 85 • No. 2 • Spring 2011 The Journal of Dental Hygiene 83

introduction

In	March	2009,	President	Barack	
Obama	initiated	his	first	step	to	re-
form the United States health care 
system by hosting a task force repre-
senting many stakeholders in health 
care.	 Unfortunately,	 dentistry	 and	
dental hygiene were not involved.¹ 
While	dental	spending	topped	$100	
billion	in	2008,²	there	are	“profound	
and consequential oral health dis-
parities within racial and ethnic mi-
norities,	rural	populations,	individu-
als	 with	 disabilities,	 the	 homeless,	
immigrants,	 migrant	 workers,	 the	
very young and the frail elderly.”³ As 
we continue to educate our nation’s 
leaders on the importance of oral 
health	as	part	of	the	health	care	reform	agenda,	it	
is dentistry and dental hygiene’s ongoing respon-
sibility to work collaboratively to eliminate access 
to	care	deficiencies.	The	purpose	of	this	paper	is	to	
explain the need for the advanced dental hygiene 
practitioner	(ADHP)	as	proposed	by	the	American	
Dental	Hygienists’	Association	(ADHA),	and	to	re-
port on the status of its implementation.

Oral	diseases	have	social,	psychological,	physical	
and	economic	costs,	both	to	individuals	and	society	
as	a	whole.	When	oral	diseases	are	left	untreated,	
a person’s overall health can be seriously affected 
and	may	even	 cause	death,	 as	 illustrated	by	 the	
case of young Deamonte Driver.4 Without the abil-
ity	to	pay	for	dental	care,	few	providers	willing	to	
serve	public	program	enrollees,	and	the	ever	pres-
ent cultural barriers that exist in diverse societies 
like	the	United	States,	many	people	do	not	receive	
needed preventive or restorative dental care. Some 
postpone treatment until they have nowhere else 
to	go,	other	than	a	hospital	emergency	room	(ER).	
A recent study of patient visits to 7 Twin Cities’ 
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ERs	found	over	10,000	ER	visits	for	oral	problems	
at	a	cost	of	more	than	$4.7	million.5	In	Spokane,	
Washington,	an	average	of	$2.9	million	was	spent	
for dental care in local hospitals per year.6 Califor-
nia	emergency	departments	log	more	than	80,000	
visits	a	year	for	preventable	dental	conditions,	es-
pecially those living in rural areas and ages 18 to 
34.7	Unfortunately,	the	extent	of	care	rendered	for	
dental needs in an ER is likely to be pain medi-
cation	and/or	antibiotics,	with	advice	to	follow–up	
with a dentist. The patient does not receive a com-
plete	oral	examination,	treatment	to	eliminate	the	
problem	and	follow–up.	Often,	patients	will	make	
repeated visits to an ER because there is no other 
dental	home	for	affordable	care	(over	20%	of	the	
Twin Cities patients returned at least twice for their 
dental	problems).5

In	the	2003	National	Oral	Health	Call	to	Action,	
the	Surgeon	General	stated:

“The burden of oral infections and conditions that 
affect	 the	mouth,	 face	 and	 jaws	 is	 so	 broad	 and	
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extensive	 that	 the	dentists	 can’t	 do	 it	 alone;	 the	
hygienists	 can’t	 do	 it	 alone;	 surgeons	 can’t	 do	 it	
alone;	government	agencies	can’t	do	it	alone;	and	
the average person can’t do it alone. It will take all 
of us working together to continue to make prog-
ress in advancing the oral health of this country.”8

Poor oral health can adversely affect all aspects 
of	life.	Annually,	children	miss	51	million	hours	of	
school	due	to	dental	problems,	and	they	can’t	learn	
in	school	if	they	are	in	pain.	Similarly,	adults	lose	
164	million	 work	 hours	 annually	 due	 to	 visits	 to	
the dentist to treat periodontal illnesses or to re-
pair teeth.1	Regardless	of	age,	persons	with	dental	
problems may also experience challenges with eat-
ing,	nutrition,	speaking	and	self	image.

Health	care	policy,	practice	and	education	must	
evolve concomitantly to meet societal needs and 
expanding demands. The United States population 
is	expected	to	grow	by	20%	by	2020,	with	most	of	
that growth in minority populations.9 Because of 
community	water	 fluoridation,	 fluoride	 dentifrices	
and	preventive	dental	care,	people	age	65	or	old-
er	have	retained	more	of	their	teeth.	However,	for	
some,	 their	 need	 to	maintain	optimal	 oral	 health	
is often complicated by multiple chronic conditions 
such	as	cardiovascular	diseases,	diabetes,	stroke,	
respiratory	illness,	obesity	and	cancer.	Creation	of	
integrated health care systems that identify and re-
move	barriers	to	quality,	cost	effective	care	and	ef-
ficient	use	of	existing	manpower	resources	are	nec-
essary.	For	example,	the	ADHA	Master	File	Survey	
of Dental Hygienists’ in the United States in 2007 
found	 over	 150,000	 licensed	 dental	 hygienists	 in	
the	United	States,	with	130,000	actively	practicing.	
Twenty–five	percent	hold	 licenses	 in	more	than	1	
state.10	By	2016,	a	30%	increase	in	licensed	dental	
hygienists is anticipated.11	This	increase	significant-
ly	 exceeds	 the	 expected	9%	 increase	 of	 licensed	
dentists.12	The	December	2009	Washington	State’s	
Oral Health Workforce document shows an expect-
ed	general	population	growth	of	24%	between	now	
and	2025,	with	an	80%	growth	for	seniors	during	
this	time	frame.	It	also	estimated	that	50%	of	cur-
rent dentists may retire within 15 years.13

Background for the aDHP

In	2004,	the	ADHA	recognized	the	need	to	devel-
op	a	mid–level	practitioner,	following	the	Surgeon	
General’s	Call	to	Action	Report.	The	ADHA	termed	
this practitioner an “advanced dental hygiene prac-
titioner,”	similar	in	concept	to	the	advanced	nurse	
practitioner,	 and	 the	 ADHA	 House	 of	 Delegates	
recommended a task force to develop the model. 
After	several	years	of	work	by	a	task	force,	advi-
sory	committee	and	public	commentary,	the	ADHP	

Competency Document was published by ADHA in 
2008.14 This document builds on the strong foun-
dation and accreditation standards of existing den-
tal	hygiene	education,	established	clinical	practice	
standards,	and	the	dental	hygienists’	unique	orien-
tation toward primary care and collaboration with 
dentistry. With specially designed master’s level 
education,	an	ADHP,	as	a	licensed	provider	of	pri-
mary	care	within	a	defined	scope	of	practice,	will	
be able to serve the public directly and safely and 
is	well–placed	to	help	dentistry	fill	the	void	in	care	
that currently exists. ADHPs will focus on providing 
preventive,	therapeutic	and	referral	services	with-
in	community	clinic	settings,	school	clinics,	 long–
terms	 care	 facilities,	 hospitals	 and	 primary	 care	
clinics.15 In	the	collaborative	role,	the	ADHP	would	
consult with dentists when necessary and guide 
the patient into treatment that requires the exper-
tise of a licensed dentist.16 While dental hygien-
ists are considered the preventive and nonsurgical 
periodontal	 care	 experts,	 many	 states	 have	 also	
incorporated basic restorative services into their 
legal scopes of practice. Twenty–nine states allow 
for	direct	access	to	dental	hygienists,	15	states	di-
rectly reimburse registered dental hygienists under 
Medicaid and 20 states allow dental hygienists to 
perform	some	type	of	restorative	dentistry,	indicat-
ing that many states are well positioned to move 
towards the ADHP.17	Given	that	the	2007	National	
Health and Nutrition Examination Survey reports 
that the highest prevalence of untreated decay is 
in	adults	ages	20	to	64,15 basic restorative as well 
as preventive and periodontal therapy by an ADHP 
will be necessary to help dentistry expand access 
to care.

the aDHP at the master’s Degree level

Because	 Americans	 define	 the	 baccalaureate	
degree	 as	 a	 college	 education,	 it	 is	 important	 to	
move dental hygiene closer to the norm of other 
health professionals with comparable responsibil-
ity.	To	earn	respect,	societal	trust	and	professional	
accountability within the multidisciplinary health 
care	system,	 the	ADHP	must	present	educational	
credentials	 similar	 to	 other	 mid–level	 providers,	
i.e.	 the	 nurse	 practitioner,	 physical	 therapist	 and	
occupational therapist.14,16 Dentally underserved 
and unserved populations are likely to have the 
most complex health histories and suffer chronic 
medical and dental conditions. The formal educa-
tion necessary to effectively and safely provide 
care to persons with advanced medical and dental 
conditions is beyond that currently in the already 
crowded curricula of associates or baccalaureate 
dental	hygiene	degree	programs.	In	addition,	these	
accredited programs do not prepare graduates for 



Vol. 85 • No. 2 • Spring 2011 The Journal of Dental Hygiene 85

mid–level	provider	competencies,	such	as	the	abil-
ity	 to	 triage	 dental	 patients,	 manage	 cases	 and	
reimbursement	 mechanisms,	 work	 independently	
but	 collaboratively	 in	 isolated	 settings,	 measure	
outcomes	of	their	care	in	relation	to	quality,	safety	
and productivity using qualitative and quantitative 
research skills.18 A graduate degree is necessary 
to	 develop	 advanced	 practitioner	 competencies,	
which also carry the burden of additional legal li-
abilities.16

implementation Status of the aDHP in 
minnesota

Minnesota faces a serious health care crisis 
because many Minnesotans are unable to obtain 
treatment	for	dental	disease,	especially	those	who	
are	 low–income,	 disabled,	 elderly,	 disadvantaged	
or living in isolated rural areas. Over half of Min-
nesota’s counties are designated dentist shortage 
areas,	and	most	counties	have	seen	a	steady	de-
cline in dental care access for low–income people 
on state public programs.19 Although the problem 
of	 access	 is	 multifaceted,	 an	 estimated	 60%	 of	
Minnesota’s dentists may retire in the next 15 to 
20 years.20 The dental workforce in rural areas has 
a	larger	percentage	of	dentists	over	the	age	of	55,	
magnifying the loss of dentists expected to retire in 
the near future. The geographic distribution of Min-
nesota dental hygienists more closely matches the 
distribution of population than does the distribution 
of	dentists,	both	of	which	are	more	concentrated	in	
urban areas.21

Since	2001,	with	 the	passage	of	statutory	 lan-
guage known as “Limited Authorization for Dental 
Hygienists,”22 Minnesota’s collaborative practice 
dental	hygienists	are	uniquely	qualified	and	posi-
tioned to meet the oral health needs of the under-
served. Minnesota has demonstrated success and 
easy matriculation of dental hygienists in providing 
dental hygiene services by establishing collabora-

tive	practices	and	becoming	certified	in	performing	
basic	restorative	services.	Therefore,	it	was	a	natu-
ral progression for Minnesota dental hygienists and 
institutions of higher education to lead the nation 
in development and implementation of an ADHP 
program at the master’s degree level.

In	2005,	a	partnership	 formed	between	Metro-
politan State University and Normandale Commu-
nity College that allowed these institutions to take a 
pivotal leadership role in advancing the concept of 
a new mid–level dental hygiene practitioner model. 
The new programs proposed were a baccalaureate 
degree	completion	program,	a	post–baccalaureate	
certificate	program	and	an	oral	health	 care	prac-
titioner master’s of science program based on the 
ADHP Competencies Document. The Minnesota 
State Colleges and Universities new programs re-
ceived	final	approval	in	November	2006.	During	the	
application	process,	letters	of	support	documented	
the need for the development of these new pro-
grams. Alliances made with community partners 
paved	the	way	for	building	valuable,	sustainable	re-
lationships	with	influential	community	leaders	and	
organizations that also saw the value in an ADHP. 
Community partners voiced a common theme that 

Full text of Senate File 2083

					https://www.revisor.mn.gov/bin/bldbill.php?bill=ccrsf2083.html&session=ls86

Metropolitan	State/Normandale	Advanced	Dental	Therapy	Program	

					http://www.metrostate.edu/msweb/explore/cnhs/index.html

ADHP Competencies

					http://www.adha.org/downloads/competencies.pdf

OHP	Workgroup	Report/Recommendations

					http://www.health.state.mn.us/healthreform/oralhealth/

Minnesota Public Radio Story

					http://minnesota.publicradio.org/display/web/2009/05/12/dental_practitioner_compromise

Table I: Resources on the Minnesota Advanced Dental Hygiene Practitioner Effort

2000–2003 – Heightened awareness to         •	
enhance the oral health workforce capacity 
2004 – First Draft of the ADHP Competencies •	
by the American Dental Hygienists’ Association
2005 – Normandale Community College and •	
Metropolitan State’s partnership 
2006	–	MnSCU	New	Programs’	application	•	
2007 – Master’s program advisory committee •	
formed
2008 – ADHP competencies approved•	
2009	–	Advance	dental	therapist	master’s			•	
program begins

Table II: Minnesota’s Dental Hygiene 
Advanced Practitioner Timeline

http://www.revisor.mn.gov/bin/bldbill.php?bill=ccrsf2083.html&amp;session=ls86MetropolitanState/NormandaleAdvancedDentalTherapyProgramhttp://www.metrostate.edu/msweb/explore/cnhs/index.html
http://www.revisor.mn.gov/bin/bldbill.php?bill=ccrsf2083.html&amp;session=ls86MetropolitanState/NormandaleAdvancedDentalTherapyProgramhttp://www.metrostate.edu/msweb/explore/cnhs/index.html
http://www.revisor.mn.gov/bin/bldbill.php?bill=ccrsf2083.html&amp;session=ls86MetropolitanState/NormandaleAdvancedDentalTherapyProgramhttp://www.metrostate.edu/msweb/explore/cnhs/index.html
http://www.metrostate.edu/msweb/explore/cnhs/index.html
http://www.adha.org/downloads/competencies.pdf
http://www.health.state.mn.us/healthreform/oralhealth/
http://minnesota.publicradio.org/display/web/2009/05/12/dental_practitioner_compromise
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the current dental workforce simply cannot meet 
the	oral	health	needs	of	Minnesotans,	especially	for	
vulnerable	people	(Table	I).

The formation of a strong strategic partnership 
between the Minnesota Health Care Safety Net 
Coalition,	 the	Minnesota	Dental	Hygienists’	 Asso-
ciation and the Minnesota State Colleges and Uni-
versities	 resulted	 in	 significant	 legislation	moving	
forward	in	2008	and	2009	that	would	legitimize	the	
ADHP	(Table	II).	Through	the	efforts	of	these	3	or-
ganizations,	nearly	60	other	organizations	signed	
on to advocate for legislation that would establish 
the ADHP in Minnesota. Countless hours were in-
vested	keeping	lines	of	communication	open,	for-
mulating	testimony,	delegating	responsibilities	and	
sharing negotiation tactics during mounting oppo-
sition from the opponents of this legislation that 
sought to improve access to dental care for thou-
sands of Minnesotans.

In	a	last	minute	compromise,	the	Minnesota	leg-
islature	established	2	levels	of	dental	therapists,	a	
basic level that requires at least a bachelor’s de-
gree and an advanced level that requires at least a 
master’s	degree	(Table	III).23 The law established 

the requirements for licensure of dental therapists 
and	certification	of	advanced	dental	therapists,	but	
did not dictate to educational institutions what their 
admission requirements should be or how to struc-
ture their programs. Different educational institu-
tions	may	establish	different	types	of	programs,	as	
long as the programs appropriately educate stu-
dents to the necessary level of competency. Flex-
ibility in accommodating a range of educational 
backgrounds	will	add	to	the	diversity,	opportunities	
and innovation in the dental workforce.

Metropolitan State University established a mas-
ter’s program that combines both the basic level of 
dental therapist training and the additional educa-
tion needed to be an advanced dental therapist. 
Students in this program will become licensed as a 
basic dental therapist as part of a longer curricu-
lum	that	will	lead	to	advanced	practice	certification.	
Metropolitan State University has also chosen to 
limit	program	admission	to	existing,	experienced,	
baccalaureate–prepared licensed dental hygienists. 
Increasing	 the	 likelihood	 of	 employability,	 gradu-
ates	will	 be	 eligible	 for	 licensure	 and	 certified	 as	
advanced dental therapists after completing clini-
cal	hours	being	specified	by	the	Board	of	Dentistry,	

Dental Therapist Advanced Dental Therapist

Under general 
supervision:

Under indirect 
supervision:

Under general supervision as de-
fined	in	the	written	collaborative	

management agreement:

Oral health instruction•	
Nutritional counseling and        •	
dietary analysis
Preliminary charting of the oral •	
cavity
Taking radiographs•	
Mechanical polishing•	
Application of topical preventive •	
or prophylactic agents
Pulp vitality testing•	
Application of desensitizing •	
medication 
Resin fabrication of athletic •	
mouthguards
Placement of temporary •	
restorations
Fabrication of soft occlusal guards•	
Tissue conditioning and soft •	
reline
Atraumatic restorative therapy•	
Dressing changes•	
Avulsed tooth reimplantation•	
Administration of local anesthetic•	
Administration of nitrous oxide•	

Emergency palliative treatment •	
of dental pain
Placement and removal of •	
space maintainers
Cavity preparation•	
Restoration of primary and •	
permanent teeth
Placement of temporary crowns•	
Preparation and placement of •	
preformed crowns
Pulpotomies on primary teeth•	
Indirect and direct pulp cap-•	
ping on primary and perma-
nent teeth
Stabilization of reimplanted •	
teeth
Extractions of primary teeth•	
Suture removal•	
Brush biopsies•	
Repair of defective prosthetic •	
devices
Recementing of permanent •	
crowns

All services and procedures •	
described for the Dental 
Therapist
Oral evaluation and assess-•	
ment of dental disease
Formulation of an individual-•	
ized treatment plan authorized 
by the collaborating dentist 
nonsurgical extractions of 
permanent	teeth	(limitations)
Refer patients to receive any •	
needed services that exceed 
the scope of practice
Provide,	dispense,	and	•	
administer	analgesic,	
anti–inflammatory,	and	
antibiotic medications

Table III: Minnesota’s Dental Therapist and Advanced Dental Therapist Legal Scopes of Practice
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so that they can practice both dental therapy and 
dental hygiene and expand dental services where 
needed.

implementation Status of the aDHP in 
washington State

Eastern	Washington	University	(EWU)	expects	to	
pilot an ADHP program for those who live on and 
near tribal lands. EWU’s close proximity and rela-
tionships with multiple tribes places it strategically 
and affords the ability to perform portions of the 
training in rural tribal clinics. EWU Department of 
Dental Hygiene offers a master’s degree in dental 
hygiene as an entirely web–based program reach-
ing students within their own communities and 
promoting their acceptance into local health care 
networks.  An additional ADHP emphasis area has 
been	 approved	 and	 is	 ready	 for	 implementation,	
should	funding	occur.	The	curriculum	reflects	that	
of	the	ADHA’s,	and	is	a	2	year	curriculum	with	the	
entire	 first	 year	 web–based,	making	 it	 more	 ac-
cessible for working or rural dental hygienists via 
distance education technology.

The	 1999	 Oral	 Health	 Survey	 of	 American	 In-
dian and Alaska Native Dental Patients found that 
American Indians have inadequate access to pre-
ventive and restorative dental care. It also found 
a tremendous backlog of dental treatment needs 
among American Indian patients.24 One third of 
American Indian children report missing school be-
cause	of	dental	pain.	Moreover,	25%	of	American	
Indian	children	avoid	laughing	or	smiling,	while	20%	
report	 difficulty	 sleeping	 because	 of	 dental	 prob-
lems.24	In	general,	American	Indians	have	twice	as	
much	untreated	dental	caries	as	white	people,	and	
have	diabetes	at	a	rate	190%	higher	than	the	gen-
eral United States population.24 Washington den-
tal clinics serving primarily American Indians are 
overwhelmed with demands for restorative dental 
care and thus have fewer resources for preventive 
care.25 A dentist hired by a regional tribal wellness 
center’s dental clinic conducted oral examinations 
on 3 high school students during the fall of 2008. In 
these	3	American	Indian	students	alone,	the	den-
tist	found	$15,000	worth	of	untreated	dental	prob-
lems.	In	addition,	the	center	searched	for	over	10	
months	before	finding	a	part–time	dental	director	
for	its	dental	clinic	(Pokotas,	personal	communica-
tion,	March	 2009).	While	 the	 clinic	 needs	 a	 full–
time	dentist,	this	goal	has	not	yet	been	achieved.	
Although	not	 documented	 in	 the	 literature,	 other	
tribal dental clinic directors in Eastern Washington 
have experienced similar problems with untreated 
needs as well as a shortage of dental care provid-
ers.

Licensed Washington dental hygienists are al-
ready well prepared to provide quality basic re-
storative	services,	as	this	has	been	legal	 for	de-
cades.	With	additional	education,	ADHPs	will	also	
be	 educated	 in	 case	 management,	 health	 care	
policy and working with diverse populations and 
collaboratively with other health care profession-
als. The limited professional workforce available to 
staff community health centers remains a critical 
concern in Washington. Statistics document that 
only	 2%	 of	 the	 nation’s	 dentists	 work	 in	 health	
centers,	with	rural	health	centers	particularly	vul-
nerable.26 Health centers are ideal settings for 
ADHPs	to	practice,	and	ADHPs	should	be	cost	ef-
fective for the health centers.

Washington ADHPs will receive training in rural 
areas and treat diverse populations close to where 
they live and work. ADHPs will develop research 
and	scientific	backgrounds	to	allow	them	to	make	
evidence–based decisions and provide oral health 
care	within	their	defined	scope	of	practice.	While	
tribal	partnerships	will	be	vital,	the	ADHP	will	also	
collaborate	with	the	entire	health	care	team,	oral	
health	coalitions,	public	health	districts	and	vari-
ous community–based safety–net organizations. 
EWU faculty and dentists do not view this program 
as	re–defining	the	scope	of	dental	hygiene	prac-
tice.	 Rather,	 it	 builds	 on	 the	 already	 successful	
role of traditional and expanded function dental 
hygienists. The choice to pursue the ADHP mas-
ter’s	degree	would	be	up	to	the	dental	hygienist,	
much as a dentist chooses to specialize.

Documented Effectiveness of Practitioners 
Similar to the aDHP

Globally,	the	idea	of	a	mid–level	practitioner	is	not	
a	new	concept.	New	Zealand	led	the	world	in	1921	
with the preparation and implementation of dental 
nurses	(now	known	as	dental	therapists).28 While 
many countries have termed their practitioners 
“dental	 therapists,”	 the	 roles	and	 responsibilities	
assigned to them are similar to those proposed by 
ADHA	for	the	ADHP.	In	addition,	while	most	dental	
therapists	 began	 by	 treating	 only	 children,	 their	
value soon expanded to include adult care as well. 
These 52 countries’ dental therapists share goals 
with	the	ADHPs,	i.e.,	improved	dental	care	access,	
cost reduction and  oral health for all.27	Similarly,	
the effectiveness and safety of dental therapists 
have been documented in other countries by the 
extent to which they perform quality care and sat-
isfy patients.27	Furthermore,	New	Zealand	dental	
therapists have been highly valued by the public 
for over 80 years.27 Care must be taken to avoid 
preparing new dental workforce personnel that 
are not employable or that would be poorly un-
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derstood by the public and other health profes-
sionals. Recognition and employability are clear 
advantages favoring the ADHP over other models 
that have been proposed.

Working collaboratively with a dentist does not 
mean substituting the ADHP for a dentist – both 
have	defined	and	different	scopes	of	practice.	Like	
any	mid–level	practitioner,	the	intent	of	the	ADHP	
is	 to	 increase	efficiency	 in	 the	oral	care	delivery	
system and availability of primary care and refer-
ral for persons not served in the existing system. 
Collaboration with other health care and dental 
providers is key for providing access to quality 
care,	with	 improved	 health	 indicators,	 cost	 con-
tainment and patient satisfaction as additional de-
sirable outcomes.

In	 multiple	 settings,	 quality	 of	 care	 provided	
by mid–level practitioners has been more than 
satisfactory.	For	example,	in	Australia,	more	res-
torations placed by dentists were defective than 
those	placed	by	dental	therapists.	Also,	diagnosis	
and treatment planning decisions were compa-
rable between the 2 provider entities.27 A study 
of Canadian dental therapists revealed that the 
quality	of	 their	 restorations	was	better,	on	aver-
age,	 than	 those	 by	 dentists,	 and	 stainless	 steel	
crowns were comparable in quality. Canada has 
also documented that the use of dental therapists 
is cost–effective.27

In	 the	United	States,	 dental	 health	 aide	 ther-
apists	 (DHATs)	 in	 Alaska	 have	 been	 performing	
preventive and restorative therapies on inhabit-
ants of rural Alaskan villages since 2005. DHATs 
work using a tele-medicine cart connected via se-
cured internet to the hub clinics and their super-
vising dentists.28 A quality assessment of DHATs 
and chart audits found DHATs to be performing 
safely,	performing	functioning	within	the	scope	of	
training and meeting the standard of care of the 
dental profession.29	Currently,	DHATs	are	only	al-
lowed to practice in clinics of the Native Alaska 
Tribal Health consortium in Alaska. In both Cali-
fornia	and	Iowa,	the	quality	of	care	rendered	and	
the safety of care provided by expanded function 
dental hygienists in nontraditional settings has 
been documented.30,31

Conclusion
Oral health is essential for whole body health. 

Limitations to professional dental hygiene services 
and other primary dental services compromise the 
health of people who have been disenfranchised 
by the current system of dental care delivery. The 
2009	U.S.	Oral	Health	Workforce	Summary	states	

more than one third of the United States popu-
lation	 lacks	 dental	 coverage.	 In	 the	 early	 2000s,	
there	were	 less	 than	2,000	dental	health	profes-
sional	 shortage	 areas.	 In	 2008,	 there	 were	 over	
4,000	dental	health	professional	shortage	areas.32 
If the evidence and mechanism for implementation 
are	known,	society	cannot	ignore	the	people	who	
look	to	dental	professionals	for	leadership,	exper-
tise and humanity.

	As	learned	in	Minnesota,	a	strong	professional	
organization and support of other stakeholders can 
be	a	powerful	influence	on	public	policy,	increasing	
interest of third party stakeholders in oral health 
policy	issues.	Dictated	by	codes	of	ethics,	advocacy	
requires active involvement and ongoing commit-
ment to the health of all people. Through ADHA 
and	its	partners,	a	collaborative	network	will	con-
tinue	a	unified	voice	on	behalf	of	the	uninsured	and	
underinsured individuals until access to oral health 
care and other health care policy changes occur. 
The end point of advocacy is the health and welfare 
of the public.33

Any new model of care will create anxiety and 
opposition	from	those	who	are	satisfied	with,	and	
benefit	 from,	 the	 existing	model.	 ADHPs	 supple-
ment	 rather	 than	compete	with	dentists,	 as	 they	
will be treating patients unlikely to seek care in a 
private dental practice.28	 As	 learned	 in	medicine,	
no single program or oral health provider can do 
it	all.	To	resolve	the	access	to	care	crises,	a	team	
must	include	dentists,	dental	hygienists,	educators,	
nutritionists,	 nurses,	 physicians	 and	 other	 health	
care professionals who work together to identify 
and	 meet	 the	 needs	 of	 populations.	 As	 leaders,	
rather	than	continuing	to	promote	the	status	quo,	
we must design and test new ways to improve oral 
health outcomes in a manner that does not dis-
criminate.	The	ADHP,	building	upon	the	already	es-
tablished	 roles	 of	 licensed	 dental	 hygienists,	 can	
collaborate with dentists and other health profes-
sionals to reduce existing health disparities. Mov-
ing beyond traditional modes of practice will enable 
improved quality of life for all.

It is likely that the ADHP provider will save criti-
cal health care dollars by making care accessible 
for	 those	who	currently	 receive	no	care	or,	when	
in	pain,	seek	costly	emergency	room	care.	Further	
cost savings are obvious when considering the pre-
ventive,	educational	and	primary	care	procedures	
provided by ADHPs that could lead to fewer com-
plex	dental	problems,	reductions	in	the	use	of	sick	
days and increased workforce productivity. More 
importantly,	 preventive	 oral	 health	 care	 for	 chil-
dren	can	 lead	 to	 improved	nutrition,	positive	self	
image and greater success in school.
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introduction

The University of British Colum-
bia Professionalism and Community 
Service	 (PACS)	module1 lists com-
munity service learning as its main 
pedagogy,	and	is	taught	at	the	Doc-
tor of Medical Dentistry undergrad-
uate program. Community service 
learning is also offered at the Uni-
versity of British Columbia Dental 
Hygiene undergraduate program 
separately from the PACS module. 
In	both	cases,	however,	the	commu-
nity service learning initiatives are 
supported by didactic lectures and 
cases discussions. In one of these 
community	 activities,	 students	
reach	 underserved	 communities,	
including methadone maintenance 
therapy	 patients,	 at	 the	 Portland	
Dental Clinic.2,3 The clinic is located in the Vancou-
ver	Downtown	East	Side,	the	poorest	postal	code	
in	Canada,	and	employs	dental	hygienists	and	den-
tists who focus on a population of individuals with 
special	needs	and	a	variety	of	medical	challenges,	
including those enrolled on a methadone mainte-
nance therapy.4 The clinic also offers opportunities 
for senior dental and dental hygiene students to 
engage on clinical rotations and on health promo-
tion	activities.	In	the	academic	year	of	2008/2009,	
a PACS group of 8 second year junior dental stu-
dents and a dentist tutor from the University of 
British Columbia Faculty of Dentistry were assigned 
to the Portland Dental Clinic as a community site 
to	develop	a	collaborative,	non–clinical	community	
class project about the side effects of methadone. 
This manuscript incorporates parts of that class 
project as it reviews the literature on the oral side 
effects	of	methadone,	and	offers	some	recommen-
dations and considerations when providing dental 
and dental hygiene treatment to methadone us-
ers.

The authors believe that such a manuscript 
would	 be	 of	 benefit	 not	 only	 to	 community	 den-
tal and dental hygiene clinics similar to the Port-

Methadone and Oral Health – A Brief 
Review
Mario	Brondani,	DDS,	MSc,	PhD;	Peter	Earl	Park

abstract
Purpose: Methadone is a prescription drug used to help in-
dividuals overcome withdraws from highly addictive illicit sub-
stances,	such	as	heroin,	but	it	has	detrimental	oral	health	ef-
fects. This manuscript reviews the oral health manifestations of 
methadone	maintenance	therapy,	and	considers	its	implications	
to oral care. It hopes to raise awareness among health care pro-
fessionals,	regulating	bodies	and	the	population	at	large	about	
the	oral	side	effects	of	methadone,	the	implications	for	dental	
treatment and considerations to better enhance the oral health 
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Short Report

land	Dental	Clinic,	but	also	to	other	health	units,	
students,	health	professionals	and	the	community	
at	large.	As	discussed	by	Farnsworth	(2004),5 this 
manuscript hopes to:

Increase the knowledge of oral health care pro-•	
fessionals and staff working with methadone 
users on appropriate health promotion strate-
gies and practices to integrate oral health into 
health promotion strategies

Raise awareness of the appropriate oral health •	
promotion information and education for cli-
ents under methadone maintenance therapy 
programs

review of the literature

A	brief	literature	review	using	OVID	(MEDLINE),	
Google	 Scholar	 and	STATRef	was	 undertaken	 into	
the context of “methadone and dental consider-
ations,”	and	on	”methadone	and	adverse	effects	on	
oral health.”2,3,6–32 The review was not done system-
atically,	 but	 to	 synthesize	 relevant	 literature.	 We	
now discuss methadone and other opiates and oral 
manifestations	of	methadone	therapy,	and	consider	
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the provision of dental and dental hygiene treat-
ments and access to care for methadone users.

understanding methadone

It	 is	 estimated	 that	 between	 60,000	 to	 90,000	
Canadians	 are	 addicted	 to	 illicit	 opiates,	 such	 as	
heroin. Methadone is a prescription drug used to 
help individuals overcome withdraws from highly 
addictive	illicit	substances,	such	as	heroin,	and	was	
first	used	as	such	in	Vancouver	in	1959.33 According 
to	the	North	American	Opiate	Medication	Initiative,	
“chronic,	 untreated	 opiate	 addiction	 is	 associated	
with	 overdose,	 infection	 risks	 and	 epidemics,	 loss	
of	regular	social	functioning,	drug–related	and	drug	
acquisition	crime,	and	extensive	costs	to	the	public	
health,	welfare	and	criminal	justice	systems.”34 This 
report also states that the average cost of untreated 
heroin	addiction	exceeds	$45,000	USD	per	person	
annually. The use of methadone can then be seen 
as	a	harm–reduction	approach,	which	decreases	the	
financial	burden	of	drug	addiction	to	the	health	care	
system.

Opiates like heroin and morphine act on the 
μ–receptors	in	the	brain	to	release	dopamine.	Meth-
adone is a synthetic long–acting agonist opioid on 
this	receptor,	and	can	be	administered	as	mainte-
nance therapy for opioid dependence.34 Methadone 
prevents cravings while blocking the euphoric effects 
of heroin to establish abstinence.3 Methadone has 
an	onset	of	action	of	less	than	30	minutes,	and	its	
effects	last	between	24	to	36	hours.34,35 The objec-
tive	is	to	maintain	a	low	dose	to	prevent	tolerance,	
while controlling cravings.21,22 Although still addic-
tive,	methadone	is	typically	administered	orally	via	
a	highly	concentrated	sucrose–syrup	preparation,2,34 
a method believed to decrease the seroprevalence 
of infectious diseases as it eliminates intravenous 
use	and	potential	for	needle	sharing.	However,	the	
current methadone preparation has detrimental ef-
fects,	 particularly	 when	 associated	 with	 poor	 oral	
hygiene,	high	sugary	diet	and	other	illicit	drug	use.

general Health and methadone

According	 to	 world	 wide	 reports,	 methodone	
maintenance	 therapy	 (MMT)	 patients	 tend	 to	 be	
between	25	and	35	years	old,	undernourished,	ca-
chexic in appearance and with general health prob-
lems	including	asthma,	diabetes	and	clinical	depres-
sion.2,19,35 MMT patients are often vague or guarded 
with their replies to medical history or medication 
questions.	A	poor	diet,	homelessness	and	past	her-
oin abuse further contribute to the decline in general 
health.21	Poor	self–esteem,	low	income	and	depres-
sion may lower the standards of general and oral 
hygiene even though not all drug users are within 

the lower socio–economic groups.2 Methadone users 
with	poor	general	health,	lowered	immune	response	
and increased risky sexual behavior are also at risk 
for	HIV,	hepatitis	B	and	C	and	bacterial	infections,	
including endocarditis.20,27

oral manifestations of methadone maintenance 
therapy (mmt)

xerostomia

Methadone and other opioids suppress salivary se-
cretion,2 which is mediated by disordered peripheral 
signalling	at	parasympathetic	muscarinic	receptors,	
or centrally at primary salivary centers.11 Since MMT 
patients can be often medicated with anti–depres-
sants	that	further	inhibit	salivary	flow,	xerostomia	is	
a	common	finding.	With	low	saliva	flow,	generalized	
bacterial plaque accumulation from poor oral health 
and buccal cervical highly stained caries of the lower 
canines and premolars teeth are often present and 
pathognomonic	on	MMT	patients	(Figure	1),6 even 
though the mechanism of this particular pattern of 
decay is not fully understood.36

immunosuppression

Although MMT patients might be susceptible to 
immunosuppression,	secondary	to	chronic	infection	
(such	 as	HIV),	 as	well	 as	 poor	 nutrition,	 conflict-
ing evidence exists as to whether or not methadone 
treatment can lead to immunosupression.30,37 Ex-
ogenous opioids have been linked to immunosup-
pression,	 whereas	 endogenous	 opioids	 have	 been	
related to physiological immune signalling.30

With	respect	to	innate	immune	response,	in	vitro	
studies demonstrated that the exogenous opioid 
morphine suppresses macrophage activity for the 
fungus Candida albicans.20 Recent animal studies 
have suggested that a central mechanism appears 
to	 be	 involved	 in	 immunosuppression,	 as	 opioids	
crossing the blood brain barrier might suppress nat-
ural killer cells and T–cell proliferation.30 A human 
study compared heroine users with MMT patients 
to	conclude	that	the	latter	showed	a	significant	in-
crease in T–cell proliferation.37 This suggests that 
methadone	 seems	 to	 restore	 immune	 function,38 
conflicting	with	other	studies.39

Cell cycle dysfunction

Opioids have been related to derangement in cell 
cycling	(e.g.,	apoptosis),	while	methadone	seems	to	
act as an effective cancer chemotherapeutic drug.22 
Animal studies have indicated that chronic metha-
done treatment and repeated withdrawal impair 
cognitive function further and increase expression 
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of apoptosis–related proteins.14,29 Increased apopto-
sis may have oral implications including the disrup-
tion of natural microbial defence.21,22

increased sugar craving

The	 activation	 of	 μ	 and	 k–opioid	 receptors	 has	
been shown to enhance the reward pathways gen-
erated by food ingestion.8 Methadone users seem 
to favour a high intake of sugars and low intake of 
fibre,	 which	 might	 result	 in	 a	 high	 prevalence	 of	
plaque	 biofilm	 accumulation	 and	 dental	 decay	 as	
seen in any individual who favours a high sugary 
diet and carbonated beverages in the absence of 
proper oral hygiene.18,32

analgesic Effect

Although methadone does not act as a potent an-
algesic,	it	does	cause	some	analgesia	through	activa-
tion	of	the	μ–opioid	receptors,6 making it a valuable 
option in the management of chronic pain.28 This 
analgesic effect may also mask the pain caused by 
oral diseases which might contribute to the serious-
ness,	severity	and	high	incidence	of	oral	problems.21 
When	dental	treatment	is	performed,	however,	the	
reduced responsiveness to analgesia might require 
higher doses of local anaesthetics and the need for 
more potent painkillers after treatment.13,21

Dental anxiety

Studies worldwide have found that nearly half of 
MMT	patients	have	co–occurring	mood,	personality	
and anxiety disorders.2,23 Such disorders may con-
tribute to a higher incidence of dental anxiety and 
needle	 phobia,	 discouraging	 dental	 or	 dental	 hy-
giene visits for cleanings or treatments.21

Bruxism

A higher incidence of bruxism has been seen in 
opioid–dependent patients.31 The exact mechanism 
is	unclear,	but	may	be	related	to	the	increased	neu-
rosis experienced by this population.10 Bruxism may 
lead	to	a	higher	risk	of	enamel	wearing,	temporo-
mandibular joint disorders and myofascial pain. 

Dental and Dental Hygiene Considerations for 
mmt patients

MMT patients might present with behavioral and 
psychosocial challenges that create barriers to ac-
cessing oral health care. Such disparity makes this 
population further vulnerable to dental diseases and 
in need of special attention and proper treatment. 
Charnock	et	al	showed	that	68%	of	drug	users	re-
ported	oral	health	problems,	compared	to	51%	of	

non–drug users.9	Almost	60%	of	the	non–drug	us-
ers	made	use	of	dental	services	regularly,	compared	
to	only	29%	of	 the	drug	users	–	drug	users	may	
give low priority to their oral health. Charnock et al 
also revealed that about half of drug users sought 
dental	treatment	only	when	in	severe	pain,	whereas	
only	30%	of	non–drug	users	visited	the	dentist	un-
der the same circumstances.2,13

Barriers that might prevent access to dental and 
dental	hygiene	services	include	homelessness,	pro-
longed	drug	binges,	being	waitlisted	for	drug	treat-
ments	and	rehab,	low	self–esteem	and	poor	accept-
ability of services.26 MMT patients might perceive 
and experience great marginalization and avoidance 
behavior	by	 service	providers.	Sheridan,	Aggleton	
and	Carson	found	that	20.8%	of	drug	users	report-
ed having treatment refused by dentists compared 
with	1.6%	of	non	users.25 The reasons for refusal 
by	the	dentist/dental	team’s	perspective	include	pa-
tients’	snobbish	behavior,	the	need	for	blood	tests	
prior	to	the	appointment,	arriving	late	or	under	the	
influence	of	alcohol	and	not	making	payments	in	a	
timely	 fashion.	From	 the	patients’	perspective,	 is-
sues	of	 fear,	perceptions	 that	dental	professionals	
are	unsympathetic,	 being	negatively	 labelled	as	 a	
drug user and the inability to afford dental treat-
ment remain the main reasons for not receiving 
care. Some patients even feared that others in the 
waiting room would “look at [them] and know [they 
were] user[s].”9

Lewis highlighted that generalized cervical buc-
cal heavily stained carious lesions can be pathog-
nomonic	 in	 both	 methadone	 and	 heroin	 addicts,	
similar to those who have undergone radiotherapy 
of the head and neck and those who take multiple 
xerostomic medications.13 Sheedy compared the 
detrimental effect of methadone to the oral cavity 
and coined the term “Methadone Mouth” to char-
acterize the extreme poor oral health conditions of 
most	 long–term	MMT	 individuals,	 particularly	with	
rapid tooth destruction due to aggressive carious 
activity	 (Figure	1).24 Methadone Mouth should not 
be	mistaken,	however,	with	“Meth	Mouth”	(Figures	
2	and	3).

Meth Mouth is a term associated with the use of 
the elicit drug methamphetamine.40 Although some 
methadone and methamphetamine users can pres-
ent	with	the	same	oral	condition,	the	later	tend	to	
be more often associated with higher gross decay to 
the extent that the “teeth are in such disrepair that 
they are unsalvageable and must be extracted.”41

Although methadone users tend to have a higher 
prevalence	and	severity	of	oral	disease,	methadone	
is not the only contributing factor.24 Clinical depres-
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Figure 1: Methadone Mouth

Figure 2: Meth Mouth

sion,	for	example,	may	lead	to	significantly	higher	
apathy	towards	dental	treatment.	In	all,	methadone	
users have a greater need for holistic dental and 
oral	 care	 and	 education,	 and	 dental	 rehabilitation	
has been shown to play an important role in the 
reconstruction of one’s identity which contributes 
positively to recovery.21

Dental Hygiene and Dental Care

Robinson found that MMT patients respond best 
to dental hygiene and scaling and dental treatment 
when	they	are	put	at	ease,	are	well	informed	about	
the procedures and are encouraged to maintain reg-
ular appointments.21

The provision of a less elaborate course of dental 
or	dental	hygiene	procedures,	while	still	maintaining	
an acceptable standard of quality and profession-
alism,	 has	 been	 suggested.6,7,12,13 A simple dental 
scaling	is	suggested	for	the	first	appointment,	and	
thorough subgingival calculus and plaque removal 
could then follow at a subsequent visit. Removable 
partial	dentures	and	fillings	could	be	favoured	over	

crowns	and	fixed	partial	dentures.	Tooth	extractions	
should be avoided when restorations are possible. 
However,	it	is	not	uncommon	for	methadone	users	
to require multiple tooth extractions and complete 
maxillary	and	mandibular	lower	and	upper	dentures,	
due to the severity of dental disease.24

As	per	the	length	of	the	appointments,	20	min-
ute visits and a minimal number of follow–ups are 
recommended.	Hence,	as	pain	is	exacerbated	dur-
ing	withdrawal	periods,	dental	hygiene	and	subgin-
gival scaling and treatment should be planned out-
side this event. Some MMT patients may need to be 
placed on antibiotic or antifungal prophylaxis prior 
to dental and dental hygiene appointments.2

Discussion
Interprofessional care has an important role in 

reconstructing patients’ identity towards recovery. 
Dentists,	dental	hygienists,	dieticians,	social	work-
ers,	 case	 managers,	 physician	 and	 others	 should	
work closely. Prevention becomes extremely impor-
tant,	and	proper	oral	hygiene	should	be	reinforced	



96 The Journal of Dental Hygiene Vol. 85 • No. 2 • Spring 2011

Conclusion

We believe that this review adds positively to 
the knowledge of community dental and dental 
hygiene	clinics,	students,	health	professionals	and	
the community at large. With the highlighted points 
for	consideration,	we	hope	to	have	 increased	the	
knowledge of oral health care professionals and 
staff	 working	 with	 methadone	 users.	 Hence,	 we	
hope to have raised awareness of the appropriate 
oral health promotion information and education 
for clients under methadone maintenance therapy 
programs.

daily,	as	in	any	high–risk	caries	group.	Dietary	ad-
vice should be given as MMT individuals tend to fa-
vour meals composed of sugary foods and beverag-
es. Such dietary intake can result from suppression 
of appetite and increased craving for sweet foods. 
If	at	all	possible,	a	low	carbohydrate	diet	with	sug-
ar–free	snacks	should	be	encouraged,24 and sugar 
craving should be understood within its effects on 
oral health.2,32	Advocating	for	cooking	food	should,	
however,	 be	 cautiously	 suggested,	 as	 it	 may	 be	
dangerous when judgment is impaired secondary to 
drug use.21	For	xerostomia,	sialogogues	can	be	giv-
en and sugar–free chewing gum containing xylitol 
suggested	to	stimulate	salivary	flow.	Salivary	flow	
can be restored through the use of parasypathomi-
metics,	such	as	pilocarpine.24 To counteract the car-
iogenic	effect	of	the	sucrose	syrup,	methadone	can	
be	prepared	in	sugar–free	or	sorbitol	solutions	(an	
artificial	 sugar)	or	methylcellulose	 (less	 cariogenic	
carbohydrate).2,24	Hence,	remineralizing	and	desen-
sitising	agents,	such	as	fluoride	and	potassium	ni-
trate,	respectively,	could	be	applied	in	conjunction	
with restorative and other preventive measures. As 
part	of	 the	 interprofessional	 team,	dental	hygiene	
and dental treatment should be integrated into the 
rehabilitation process to reduce drug–related harm 
and	improve	re–socialization.	For	example,	informa-
tion about proper oral care should be emphasised 
by both professions to avoid mixed or contradictory 
messages as per importance or proper daily oral hy-
giene and frequency of dental and dental hygiene 
visits. Dentists and dental hygienists can improve 
oral care in MMT patients through education and ad-
vice,	and	through	alternative	and	less	intensive	ap-
proaches	to	dental	treatment.	For	example,	they	can	
both advocate for less elaborate dental and dental 
hygiene procedures under an acceptable standard 
of quality and professionalism.6,7,12,13

Mario A Brondani, DDS, MSc, PhD is an Assistant 
Professor at University of British Columbia, Depart-
ments of Community Dentistry and Prosthodontics 
and Dental Geriatrics. Peter Earl Parker in a DMD 
student from the graduating class of 2011.

The authors are grateful to the undergradu-
ate	 DMD	 students	Morvarid	 Aletomeh,	 Stephanie	
Cheng,	Angela	Chiu,	Tammy	Chu,	Kevin	Lee,	Chris	
Shon and Ehsan Taheri for their ideas and engage-
ment in building the class project that originated 
this manuscript. Special thanks goes to Dr. Sean 
Peter	Sikorsky	from	the	Portland	Dental	Clinic,	for	
his enthusiasm and guidance.

acknowledgments

Disclosure

Support for this manuscript has been provided 
by S Wah Leung Endowment Fund 2008 through 
the Faculty of Dentistry at University of British Co-
lumbia.



Vol. 85 • No. 2 •	Spring	2011	 The	Journal	of	Dental	Hygiene	 97

Brondani	MA,	Clark	C,	Rossoff	L,	Aleksejuniene	J.	1. 
An Evolving Community–Based Dental Course on 
Professionalism and Community Service. J Dent 
Educ.	2008;72(10):1160–1168.

Titsas	A,	Ferguson	MM.	Impact	of	Opioid	use	on	2. 
Dentistry. Aust Dent J.	2002;47(2):94–98.

Farnsworth N. Oral Health Project for people on 3. 
Methadone	programs	&	with	substance	use	issues	
in the Outer Eastern Metropolitan Region. De-
partment	of	Health	[Internet].	2004	[cited	2009	
Jan	 23].	 Available	 from:	www.health.vic.gov.au/
healthpromotion/downloads/fr_knox.pdf

Olds	K.	Mass	evictions	in	Vancouver:	the	human	4. 
toll	of	Expo	’86.	Can	Housing	1989;6:49–53.

Farnsworth,	N.	Oral	Health	Project	for	people	on	5. 
Methadone	programs	&	with	substance	use	issues	
in the Outer Eastern Metropolitan Region 2004. 
Available	at	www.health.vic.gov.au/healthpromo-
tion/downloads/fr_knox.pdf	 [Retrieved	 12	 Jan	
2009]

Bigwood	CS,	Coelho	AJ.	Methadone	and	Caries.	6.	 Br 
Dent J.	1990;168(6):231.

Birnbaum W. Public dental health: Dental health 7. 
access – are drug users encouraged to use our 
services?	Br	Dental	J.	2001;191:446.

Carr	KD,	Papadouka	V.	The	role	of	multiple	opioid	8. 
receptors in the potentiating of reward by food re-
striction. Brain Res.	1994;639(2):253–260.

Charnock	S,	Owen	S,	Brookes	V,	Williams	M.	A	9.	
community based programme to improve ac-
cess to dental services for drug users. Br Dent J. 
2004;196(7):385–388.

Colon	PG	Jr.	Dental	disease	in	the	narcotic	addict.	10. 
Oral Surg Oral Med Oral Pathol.	1972;33(6):905–
910.

Götrick	B,	Akerman	S,	Ericson	D,	Torstenson	R,	11. 
Tobin	G.	Oral	pilocarpine	for	treatment	of	opioid–
induced oral dryness in healthy adults. J Dent Res. 
2004;83(5):393–397.

Hutchinson S. Methadone and Caries. 12. Br Dent J. 
1990;168(11):430.

Lewis DA. Methadone and Caries. 13. Br Dent J. 
1990;168(9):349.

Mao	J,	Sung	B,	Ji	RR,	Lim	G.	Neuronal	apoptosis	14. 
associated with morphine tolerance for an opi-
oid–induced neurotoxic mechanism. J Neurosci. 
2002;22(17):7650–7661.

Meaney PJ. Methadone and Caries. 15. Aust Dent J. 
1997;42(2):138.

Mercadante	S,	Calderone	L,	Villari	P,	et	al.	The	use	16.	
of pilocarpine in opioid–induced xerostomia. J Pal-
liat Med.	2000;14(6):529–531.

Molendijk	B,	Ter	Horst	G,	Kasbergen	M,	Truin	GJ,	17. 
Mulder J. Dental Health in Dutch drug addicts. 
Community Dent Oral Epidemiol.	1996;24(2):117–
119.

Nathwani	 NS,	 Gallagher	 JE.	 Methadone:	 den-18. 
tal risks and preventive action. Dent Update. 
2008;35(8):542–544,	547–548.

Alonzo	NC,	Bayer	BM.	Opioids,	immunology,	and	19.	
host defenses of intravenous drug abusers. Infect 
Dis Clinics North Am.	2002;16(3):553–569.

Reece AS. Dentition of addiction in Queensland: 20. 
poor dental status and major contributing drugs. 
Aust Dent J.	2007;52(2):144–149.

Robinson	 PG,	 Acquah	S,	Gibson	B.	Drug	 users:	21. 
Oral health related attitudes and behaviours. Br 
Dent J.	2005;198(4):219–224.

Rosenstein DI. Effect of long term addiction 22. 
to heroin on oral tissues. J Public Health Dent. 
1975;35(2):118–122.

Scheutz F. Anxiety and dental fear in a group 23. 
of parenteral drug addicts. Scand J Dent Res. 
1986;94(3):241–247.

Sheedy JJ. Methadone and Caries. Case reports. 24. 
Aust Dent J.	1996;41(6):367–369.

Sheridan	J,	Aggleton	M,	Carson	T.	Dental	health	25. 
and access to dental treatment: a comparison of 
drug users and non–drug users attending com-
munity pharmacies. Br Dent J.	2001;191(8):453–
457.

Sheridan	J,	Carson	T,	Aggleton	M.	Providing	dental	26.	
health services to drug users: testing a model for a 
community pharmacy advice and referral scheme. 
Pharmaceutical	J.	2003;271:180–182.

references

http://www.ingentaconnect.com/content/external-references?article=0007-0610(2001)191:8L.453[aid=9530743]
http://www.ingentaconnect.com/content/external-references?article=0045-0421(1996)41:6L.367[aid=9530744]
http://www.ingentaconnect.com/content/external-references?article=0029-845x(1986)94:3L.241[aid=9530745]
http://www.ingentaconnect.com/content/external-references?article=0029-845x(1986)94:3L.241[aid=9530745]
http://www.ingentaconnect.com/content/external-references?article=0022-4006(1975)35:2L.118[aid=9530746]
http://www.ingentaconnect.com/content/external-references?article=0022-4006(1975)35:2L.118[aid=9530746]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2005)198:4L.219[aid=9530747]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2005)198:4L.219[aid=9530747]
http://www.ingentaconnect.com/content/external-references?article=0045-0421(2007)52:2L.144[aid=9530748]
http://www.ingentaconnect.com/content/external-references?article=0305-5000(2008)35:8L.542[aid=9530749]
http://www.ingentaconnect.com/content/external-references?article=0305-5000(2008)35:8L.542[aid=9530749]
http://www.ingentaconnect.com/content/external-references?article=0301-5661(1996)24:2L.117[aid=9530750]
http://www.ingentaconnect.com/content/external-references?article=0022-0345(2004)83:5L.393[aid=9530756]
http://www.ingentaconnect.com/content/external-references?article=0022-0345(2004)83:5L.393[aid=9530756]
http://www.ingentaconnect.com/content/external-references?article=0030-4220(1972)33:6L.905[aid=9530757]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2004)196:7L.385[aid=9530758]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2004)196:7L.385[aid=9530758]
http://www.ingentaconnect.com/content/external-references?article=0006-8993(1994)639:2L.253[aid=9530759]
http://www.ingentaconnect.com/content/external-references?article=0045-0421(2002)47:2L.94[aid=9530761]
http://www.ingentaconnect.com/content/external-references?article=0022-0337(2008)72:10L.1160[aid=9530762]
http://www.ingentaconnect.com/content/external-references?article=0022-0337(2008)72:10L.1160[aid=9530762]
http://www.ingentaconnect.com/content/external-references?article=0270-6474(2002)22:17L.7650[aid=9530753]
http://www.ingentaconnect.com/content/external-references?article=0270-6474(2002)22:17L.7650[aid=9530753]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2001)191:8L.453[aid=9530743]
http://www.ingentaconnect.com/content/external-references?article=0045-0421(1996)41:6L.367[aid=9530744]
http://www.ingentaconnect.com/content/external-references?article=0029-845x(1986)94:3L.241[aid=9530745]
http://www.ingentaconnect.com/content/external-references?article=0029-845x(1986)94:3L.241[aid=9530745]
http://www.ingentaconnect.com/content/external-references?article=0022-4006(1975)35:2L.118[aid=9530746]
http://www.ingentaconnect.com/content/external-references?article=0022-4006(1975)35:2L.118[aid=9530746]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2005)198:4L.219[aid=9530747]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2005)198:4L.219[aid=9530747]
http://www.ingentaconnect.com/content/external-references?article=0045-0421(2007)52:2L.144[aid=9530748]
http://www.ingentaconnect.com/content/external-references?article=0305-5000(2008)35:8L.542[aid=9530749]
http://www.ingentaconnect.com/content/external-references?article=0305-5000(2008)35:8L.542[aid=9530749]
http://www.ingentaconnect.com/content/external-references?article=0301-5661(1996)24:2L.117[aid=9530750]
http://www.ingentaconnect.com/content/external-references?article=0270-6474(2002)22:17L.7650[aid=9530753]
http://www.ingentaconnect.com/content/external-references?article=0270-6474(2002)22:17L.7650[aid=9530753]
http://www.ingentaconnect.com/content/external-references?article=0022-0345(2004)83:5L.393[aid=9530756]
http://www.ingentaconnect.com/content/external-references?article=0022-0345(2004)83:5L.393[aid=9530756]
http://www.ingentaconnect.com/content/external-references?article=0030-4220(1972)33:6L.905[aid=9530757]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2004)196:7L.385[aid=9530758]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2004)196:7L.385[aid=9530758]
http://www.ingentaconnect.com/content/external-references?article=0006-8993(1994)639:2L.253[aid=9530759]
http://www.ingentaconnect.com/content/external-references?article=0045-0421(2002)47:2L.94[aid=9530761]
http://www.ingentaconnect.com/content/external-references?article=0022-0337(2008)72:10L.1160[aid=9530762]
http://www.ingentaconnect.com/content/external-references?article=0022-0337(2008)72:10L.1160[aid=9530762]
http://www.health.vic.gov.au/healthpromotion/downloads/fr_knox.pdf
http://www.health.vic.gov.au/healthpromotion/downloads/fr_knox.pdf
http://www.health.vic.gov.au/healthpromo-tion/downloads/fr_knox.pdf
http://www.health.vic.gov.au/healthpromo-tion/downloads/fr_knox.pdf
http://www.health.vic.gov.au/healthpromo-tion/downloads/fr_knox.pdf


98 The Journal of Dental Hygiene Vol. 85 • No. 2 • Spring 2011

Szabo	 I,	 Rojavin	M,	 Bussiere	 JL,	 Eisenstein	 TK,	27. 
Adler	MW,	 Rogers	 TJ.	 Suppression	 of	 peritoneal	
macrophage phagocytosis of Candida albicans by 
opioids. J Pharmacol Exp Ther.	1993;267(2):703–
706.

Toombs	JD,	Kral	LA.	Methadone	Treatment	for	Pain	28. 
States. Am Fam Physician.	 2005;71(7):1353–
1358.

Tramullas	M,	Martínez–Cué	C,	Hurlé	MA.	Chronic	29.	
methadone treatment and repeated withdrawal 
impair cognition and increase the expression of 
apoptosis–related proteins in mouse brain. Psy-
chopharmacology (Berl).	2007;193(1):107–120.

Vallejo	R,	de	Leon–Casasola	O,	Benyamin	R.	Opi-30. 
oid Therapy and Immunosuppression – a review. 
Am J Ther.	2004;11(5):354–365.

Winocur	E,	Gavish	A,	Volfin	G,	Halachmi	M,	Gazit	31. 
E. Oral motor parafunctions among heavy drug 
addicts and their effects on signs and symptoms 
of temporomandibular disorders. J Orofacial Pain. 
2001;15(1):56–63.

Zador	D,	 Lyons	Wall	 PM,	Webster	 I.	High	 sugar	32. 
intake in a group of women on methadone main-
tenance	in	South	Western	Sydney,	Australia.	Ad-
diction.	1996;91(7):1053–1061.

Status Report 2008. NAOMI [Internet]. [cit-33. 
ed	 2008	 October	 30].	 Available	 from:	 http://
www.naomistudy.ca/pdfs/NAOMI_Update_Octo-
ber_2008%20.pdf

Krantz	 MJ,	 Mehler	 PS.	 Treating	 Opioid	 Depen-34. 
dence:	 Growing	 Implications	 for	 Primary	 Care.	
Arch Intern Med.	2004;164(3):277–288.

Fiellin	DA,	O’Connor	PG.	Clinical	practice.	Office–35. 
based treatment of opioid–dependent patients. N 
Engl J Med.	2002;347(11):817–823.

Scheutz F. Dental health is a group of drug addicts 36.	
attending an addiction–clinic. Community Dent 
Oral Epidemiol.	1984;12(1):23–28.

Sacerdote	P,	Franchi	S,	Gerra	G,	Leccese	V,	Pan-37. 
erai	 AE,	 Somaini	 L.	 Buprenorphine	 and	metha-
done maintenance treatment of heroin addicts 
preserves immune function. Brain Behav Immun. 
2008;22(4):606–613.

Neri	 S,	 Bruno	 CM,	 Pulvirenti	 D,	 et	 al.	 Random-38. 
ized clinical trial to compare the effects of metha-
done and buprenorphine on the immune system 
in drug abusers. Psychopharmacology (Berl). 
2005;179(3):700–704.

Alonzo	NC,	Bayer	BM.	Antagonism	of	N–methyl–39.	
D–aspartate receptors reduces the vulnerability of 
the immune system to stress after chronic mor-
phine. J Pharmacol Exp Ther.	2003;307(2):793–
800.

Shaner JW. Caries associated with methamphet-40. 
amines abuse. J Mich Dent Assoc.	2002;84(9):42–
47.

Klasser	 GD,	 Epstein	 J.	 Methamphetamine	 and	41. 
its impact on dental care. J Can Dent Assoc. 
2005;71(10):759–762.

http://www.ingentaconnect.com/content/external-references?article=0709-8936(2005)71:10L.759[aid=9530765]
http://www.ingentaconnect.com/content/external-references?article=0709-8936(2005)71:10L.759[aid=9530765]
http://www.ingentaconnect.com/content/external-references?article=0022-3565(2003)307:2L.793[aid=9530767]
http://www.ingentaconnect.com/content/external-references?article=0033-3158(2005)179:3L.700[aid=9530768]
http://www.ingentaconnect.com/content/external-references?article=0033-3158(2005)179:3L.700[aid=9530768]
http://www.ingentaconnect.com/content/external-references?article=0889-1591(2008)22:4L.606[aid=9530769]
http://www.ingentaconnect.com/content/external-references?article=0889-1591(2008)22:4L.606[aid=9530769]
http://www.ingentaconnect.com/content/external-references?article=0301-5661(1984)12:1L.23[aid=9530770]
http://www.ingentaconnect.com/content/external-references?article=0301-5661(1984)12:1L.23[aid=9530770]
http://www.ingentaconnect.com/content/external-references?article=0028-4793(2002)347:11L.817[aid=9530771]
http://www.ingentaconnect.com/content/external-references?article=0028-4793(2002)347:11L.817[aid=9530771]
http://www.ingentaconnect.com/content/external-references?article=0003-9926(2004)164:3L.277[aid=6420246]
http://www.ingentaconnect.com/content/external-references?article=0965-2140(1996)91:7L.1053[aid=4614689]
http://www.ingentaconnect.com/content/external-references?article=0965-2140(1996)91:7L.1053[aid=4614689]
http://www.ingentaconnect.com/content/external-references?article=1075-2765(2004)11:5L.354[aid=9530773]
http://www.ingentaconnect.com/content/external-references?article=0033-3158(2007)193:1L.107[aid=9530774]
http://www.ingentaconnect.com/content/external-references?article=0033-3158(2007)193:1L.107[aid=9530774]
http://www.ingentaconnect.com/content/external-references?article=0002-838x(2005)71:7L.1353[aid=9530775]
http://www.ingentaconnect.com/content/external-references?article=0022-3565(1993)267:2L.703[aid=9530776]
http://www.ingentaconnect.com/content/external-references?article=1064-6655(2001)15:1L.56[aid=9530772]
http://www.ingentaconnect.com/content/external-references?article=1064-6655(2001)15:1L.56[aid=9530772]
http://www.ingentaconnect.com/content/external-references?article=0709-8936(2005)71:10L.759[aid=9530765]
http://www.ingentaconnect.com/content/external-references?article=0709-8936(2005)71:10L.759[aid=9530765]
http://www.ingentaconnect.com/content/external-references?article=0022-3565(2003)307:2L.793[aid=9530767]
http://www.ingentaconnect.com/content/external-references?article=0033-3158(2005)179:3L.700[aid=9530768]
http://www.ingentaconnect.com/content/external-references?article=0033-3158(2005)179:3L.700[aid=9530768]
http://www.ingentaconnect.com/content/external-references?article=0889-1591(2008)22:4L.606[aid=9530769]
http://www.ingentaconnect.com/content/external-references?article=0889-1591(2008)22:4L.606[aid=9530769]
http://www.ingentaconnect.com/content/external-references?article=0301-5661(1984)12:1L.23[aid=9530770]
http://www.ingentaconnect.com/content/external-references?article=0301-5661(1984)12:1L.23[aid=9530770]
http://www.ingentaconnect.com/content/external-references?article=0028-4793(2002)347:11L.817[aid=9530771]
http://www.ingentaconnect.com/content/external-references?article=0028-4793(2002)347:11L.817[aid=9530771]
http://www.ingentaconnect.com/content/external-references?article=0965-2140(1996)91:7L.1053[aid=4614689]
http://www.ingentaconnect.com/content/external-references?article=0965-2140(1996)91:7L.1053[aid=4614689]
http://www.ingentaconnect.com/content/external-references?article=1064-6655(2001)15:1L.56[aid=9530772]
http://www.ingentaconnect.com/content/external-references?article=1064-6655(2001)15:1L.56[aid=9530772]
http://www.ingentaconnect.com/content/external-references?article=1075-2765(2004)11:5L.354[aid=9530773]
http://www.ingentaconnect.com/content/external-references?article=0033-3158(2007)193:1L.107[aid=9530774]
http://www.ingentaconnect.com/content/external-references?article=0033-3158(2007)193:1L.107[aid=9530774]
http://www.ingentaconnect.com/content/external-references?article=0002-838x(2005)71:7L.1353[aid=9530775]
http://www.ingentaconnect.com/content/external-references?article=0022-3565(1993)267:2L.703[aid=9530776]
http://www.ingentaconnect.com/content/external-references?article=0003-9926(2004)164:3L.277[aid=6420246]
http://www.naomistudy.ca/pdfs/NAOMI_Update_Octo-ber_2008%20.pdf
http://www.naomistudy.ca/pdfs/NAOMI_Update_Octo-ber_2008%20.pdf
http://www.naomistudy.ca/pdfs/NAOMI_Update_Octo-ber_2008%20.pdf


Vol. 85 • No. 2 •	Spring	2011	 The	Journal	of	Dental	Hygiene	 99

introduction
The dental hygienist’s role as an 

oral health care provider involves 
examining patients for signs of oral 
disease,	 providing	 treatment	 and	
promoting home care that will help 
restore patients to a state of health 
and	function.	In	addition,	dental	hy-
gienists are often advocates for be-
havior or life–style changes that will 
promote total body health and well 
being.	 For	 example,	 dental	 hygien-
ists routinely provide nutritional and 
smoking cessation counseling to 
help patients in achieving a healthier 
overall life–style.

Part of the dental hygienist’s role 
as a clinician is identifying and treat-
ing periodontal disease. It is estimat-
ed	that	approximately	75%	of	adults	
in	the	United	States	have	gingivitis,	
and	 about	 35%	 have	 periodontitis,	
making periodontal disease a highly 
prevalent	chronic	inflammatory	con-
dition.1

In	 recent	 years,	 there	 has	 been	
evidence of an association between 
periodontal disease and several other 
conditions,	such	as	diabetes,2–5 car-
diovascular	 disease,6–11 cerebrovas-
cular	accidents	(such	as	stroke),12,13 
respiratory diseases14–17 and ad-
verse	pregnancy	outcomes,	such	as	
preeclampsia,	 low	 birth	 weight	 and	
preterm birth.18–25 In addition to the 
conditions	 listed	above,	other	asso-
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abstract
Purpose: Current research has reported associations between 
periodontal	and	systemic	health,	however,	there	is	little	data	re-
garding how dental hygienists are incorporating this evidence into 
the dental hygiene practice. The purpose of this survey research 
was to determine what practice behaviors are prevalent among 
North Carolina dental hygienists regarding the incorporation of 
oral–systemic evidence into practice as well as perceived barriers 
to implementation.

methods:	A	questionnaire	was	developed,	pilot	 tested,	 revised	
and	mailed	to	1,665	licensed	dental	hygienists	in	North	Carolina.	
After	3	mailings	the	response	rate	was	62%,	with	52%	(n=859)	of	
respondents meeting inclusion criteria. Survey data was analyzed 
using descriptive statistics and Chi–square analysis.

results: Respondents	were	predominately	female	(99%)	with	a	
2	year	degree	(84%).	While	a	minority	of	dental	hygienists	(20%)	
reported	measuring	 blood	 pressure	 routinely	 on	 all	 patients,	 a	
majority	(62%)	measure	blood	pressure	 in	select	patients.	Oral	
cancer	screenings	were	performed	by	89%	of	respondents.	Eight	
percent	record	blood	sugar	levels,	but	only	3%	record	HbA1c	val-
ues. Fifty percent of dental hygienists are extremely likely to refer 
patients to a medical provider for follow up assessments. Condi-
tions dental hygienists are likely to discuss with patients include 
tobacco	use	(89%),	pregnancy	(84%)	and	genetics	(79%).	Sig-
nificant	barriers	to	implementing	oral–systemic	evidence	include	
lack	of	time	(52%),	concern	over	 legal	risks	(44%)	and	lack	of	
education	(27%).

Conclusion: North Carolina dental hygienists are implementing 
some	aspects	of	oral–systemic	evidence	into	practice,	but	could	
take	a	more	active	role	if	they	had	more	allotted	time,	education	
and training.

Keywords:	Dental	Hygienist,	Periodontal	Disease,	Oral–Systemic	
Evidence,	Oral–Systemic	Disease

This	study	supports	the	NDHRA	priority	area,	Clinical Dental Hy-
giene Care: Assess how dental hygienists are using emerging sci-
ence throughout the dental hygiene process of care

Research
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ciations	are	actively	under	 investigation,	 including	
obesity,26,27	kidney	disease,28,29	cancer,30,31 and met-
abolic syndrome.32,33

According	to	2006	data	from	Centers	for	Disease	
Control	and	Prevention,	approximately	70%	of	the	
population	visit	a	dental	office	at	 least	once	year-
ly.34 The dental hygienist is often the dental team 
member that provides prevention and interven-
tion services. This may make the dental hygienist a 
critical health care provider to perform periodontal 
disease–based risk assessment and interventions to 
potentially prevent systemic complications and im-
prove overall health. The purpose of this study was 
to assess practice behaviors and perceived barriers 
of North Carolina dental hygienists regarding the in-
corporation of oral–systemic evidence into patient 
care.

review of the literature

Health Care Providers’ Knowledge, Behaviors 
and opinions regarding oral–Systemic Disease

In light of the growing evidence regarding oral 
health	 and	 systemic	 health	 connections,	 it	 is	 im-
perative that the roles of the medical provider and 
oral health care provider are evaluated in terms of 
risk	assessment	strategies	and	practices,	opinions	
regarding the evidence of a connection and prac-
tice behaviors concerning patient care. Research 
has	been	conducted	in	this	area,	and	overall	find-
ings have indicated low levels of knowledge and 
formal training.35–37 In a study conducted by Lewis 
et	al,	pediatricians	reported	that	they	felt	that	they	
had an important role in identifying dental problems 
and	educating	families	(90%).	However,	half	of	the	
physicians reported they had no training in medical 
school or residency concerning oral health.37 Studies 
conducted by Yuen et al and Vinson et al revealed 
similar	findings,	in	that	the	certified	diabetes	edu-
cators polled felt that oral health was important for 
patient	education	and	care,	but	that	the	education	
practitioners received and their current knowledge 
levels were lacking.35,36

Research investigations have also reported that 
medical practitioners demonstrate low rates of per-
forming regular oral exams for patients. A study con-
ducted by Wilder et al indicated that if obstetricians 
perform	oral	examinations,	they	happen	at	the	initial	
pre–natal visit only or if the patient reports a prob-
lem.38	Thomas	et	al	found	that,	among	nurse	prac-
titioners,	physician	assistants	and	nurse	midwives,	
oral exams were typically performed on pregnant 
patients	at	the	initial	visit,	 if	performed	at	all,	and	
the majority of practitioners’ educational programs 
did	not	include	oral	health	education	(62%).39

Due to reported low knowledge levels and low 
rates of education regarding oral health in medi-
cal	 programs,	 it	may	 be	 the	 responsibility	 of	 oral	
health care providers to initiate patient awareness 
of potential oral–systemic connections. Because the 
dental hygienist may treat the dental patient mul-
tiple	times	during	a	year,	the	dental	hygienist	could	
play a primary role in performing risk assessment 
for oral–systemic disease.

oral Health Care Practitioners’ Knowledge and 
Practices regarding oral–Systemic Disease

Several	 risk	 factors	 for	 systemic	diseases,	 such	
as	 diabetes,	 cardiovascular	 disease	 and	 cerebro-
vascular	 accidents,	 adverse	 pregnancy	 outcomes	
and	 others,	 can	 be	 assessed	 in	 the	 dental	 office.	
Thorough review of the patient’s medical history can 
provide	insight	in	terms	of	life	style,	habits,	medica-
tions and existing systemic conditions. Assessment 
of	blood	pressure,	oral	cancer	screening,	periodon-
tal	examination,	nutritional	counseling,	tobacco	ces-
sation counseling and blood glucose testing can be 
performed	in	the	dental	office.

Two recent studies assessed the curriculum con-
tent regarding oral–systemic connections among 
United States and Canadian dental schools and 
United States dental hygiene programs.40,41 Over-
all,	 oral–systemic	 connections	 are	 being	 formally	
included	in	the	curriculum,	and	students	are	being	
evaluated on their abilities to assess risks and dis-
cuss these topics with their patients. Topics allotted 
the	most	time	(less	than	or	equal	to	7	hours)	and	
most emphasized in their curricula were tobacco 
use,	diabetes	and	cardiovascular	disease.	Students	
in dental hygiene programs were evaluated based 
on their ability to assess risks most often in regards 
to	tobacco	use	(94%),	diabetes	(90%),	cardiovascu-
lar	disease	(87%)	and	adverse	pregnancy	outcomes	
(79%).41 Current graduates are being educated re-
garding	oral–systemic	disease,	and	the	next	logical	
step is to assess what dental practitioners are doing 
to incorporate this knowledge into practice.

Overall,	it	has	been	found	that	dentists	are	more	
likely to assess for risks and to discuss systemic 
health	issues	with	their	patients,	and	that	they	are	
less	 likely	 to	 actively	manage	 their	 patients	 (e.g.	
perform	 finger	 stick	 test	 to	 assess	 blood	 glucose	
levels).	 Kunzel	 et	 al	 conducted	 a	 survey	 in	which	
they contrasted general dentists and periodon-
tists involvement in 3 areas of managing diabetic 
patients:	 assessment	 of	 health	 status,	 discussion	
of pertinent issues and active management of pa-
tients.42	 In	 terms	 of	 active	management,	 47%	 of	
general	dentists	and	56%	of	periodontists	were	cat-
egorized as low performers.42 Forbes and colleagues 
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observed	similar	findings	in	a	2008	study,	in	which	
most dentists polled reported they participated in 
the assessment and discussion phases of diabetes 
management,	but	there	was	a	much	 lower	preva-
lence of active management.43

A national survey conducted by Boyd et al fo-
cused on dental hygienists knowledge and practices 
regarding periodontal disease and diabetes. Partici-
pants reported that they were most likely to pro-
vide	referral	services	(54%)	and	use	diabetes	edu-
cation	materials	 (46%).	 They	were	 least	 likely	 to	
use a glucose monitor to check a patients’ blood 
glucose	before	or	after	treatment	(83%)	or	have	a	
glucose	monitor	in	the	office	and	know	how	to	use	
it	(76%).44

Barriers to implementing research Evidence 
into Practice

For	any	field	 to	stay	current,	or	 to	employ	evi-
dence–based	practice,	it	is	essential	that	practitio-
ners are familiar with the research evidence and are 
capable of implementing it routinely. This proves 
challenging	 for	many	 reasons,	with	 studies	 in	 the	
field	of	nursing	illuminating	some	of	those	challeng-
es.	In	a	study	conducted	by	Schoonover,	registered	
nurses completed a survey regarding barriers to 
research utilization.45 Barriers reported among this 
group were lack of authority to change patient care 
procedures,	lack	of	time	to	read	research	and	lack	
of awareness of research. Hutchinson et al conduct-
ed a survey of nurses in Australia to assess barri-
ers	to,	and	facilitators	of,	research	utilization	in	the	
practice setting. The barriers reported by partici-
pants	included	time	constraints,	lack	of	awareness	
of	available	research	literature,	insufficient	author-
ity	 to	 change	practice,	 inadequate	 skills	 in	 critical	
appraisal and lack of support for implementation of 
research	findings.46	In	a	more	recent	study,	Chang	
et al polled nurses in Taiwan regarding barriers to 
implementing evidenced based practice in nursing 
homes. The most frequently cited barriers were re-
lated	 to	 insufficient	 authority	 to	 change	 practice,	
difficulty	 understanding	 statistical	 analyses	 and	 a	
perceived isolation from knowledgeable colleagues 
with whom to discuss the research.47

Hughes et al conducted a study to assess how 
frequently a group of dental hygienists performed 
screenings for hypertension and barriers to perform-
ing the screenings. The results revealed that the 
majority of respondents were not performing blood 
pressure	screenings,	despite	the	fact	that	their	cur-
ricula stressed the importance of this practice for 
all patients. The most frequently cited barriers were 
insufficient	 time	 in	 the	 appointment	 and	 minimal	
value given to the procedure by their employers.48

While	 research	 provides	 insight	 into	 attitudes,	
beliefs,	knowledge	and	practice	behaviors	of	medi-
cal,	nursing	and	oral	health	practitioners	regarding	
some	specific	areas	of	oral–systemic	health,	to	date	
there have been no published studies that assess 
dental	hygienists’	knowledge,	attitudes	and	practice	
behaviors regarding oral–systemic health and how 
they are incorporating evidence into clinical prac-
tice.	Therefore,	the	purpose	of	this	study	was	to	as-
sess the practice behaviors and perceived barriers 
of North Carolina dental hygienists in regards to the 
implementation of oral–systemic evidence into pa-
tient care.

methods and materials

A cross–sectional survey of practicing North Car-
olina dental hygienists was conducted between Oc-
tober	2009	and	February	2010.	The	survey	instru-
ment was developed by the research team and pilot 
tested after approval by the Biomedical Institutional 
Review Board of the University of North Carolina 
at Chapel Hill. Pilot testing occurred with 10 dental 
hygienists,	holding	various	dental	hygiene	degrees.	
The survey instrument was revised using feedback 
from	the	respondents.	The	final	survey	included	39	
items and focused on various systemic health issues 
as	they	relate	to	periodontal	disease	(e.g.	diabetes,	
cardiovascular	 disease,	 respiratory	 disease,	 etc.).	
The following sections were included: demograph-
ics,	 practice	 behaviors,	 knowledge,	 attitudes	 and	
opinions and barriers. The current paper focuses on 
the practice behaviors and barriers sections of the 
survey.	The	survey	 instrument,	developed	 in	Tele-
form	format,	contained	Likert–scale	questions	and	
close–ended questions. Teleform is a computer pro-
gram that creates documents which can be scanned 
into	a	computer,	facilitating	speedy	and	correct	data	
entry.

Names	 and	 mailing	 addresses	 of	 the	 5,505	 li-
censed dental hygienists in North Carolina were 
obtained from the North Carolina Board of Dental 
Examiners.	From	the	original	sampling	frame,	30%	
(n=1,665)	were	randomly	selected	to	receive	sur-
veys.	The	survey	instrument,	cover	letter	explaining	
its purpose and business reply envelopes for return 
were	distributed	via	mail,	utilizing	3	mailings	in	ac-
cordance with the Salant and Dillman methodolo-
gy.49	The	mailings	occurred	between	October	2009	
and January 2010. The cover letter instructed recip-
ients who were unwilling to participate or no longer 
provided	patient	care	to	return	their	survey	blank,	
thusly	alerting	us	to	their	status.	To	maintain	confi-
dentiality,	the	surveys	were	numerically	coded,	and	
participants were not asked to include any personal 
information on the survey. The research assistant 
maintained	a	linkage	file	to	prevent	duplicated	mail-
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ings	to	respondents.	The	linkage	file	
was destroyed at the end of the third 
mailing.

The data was analyzed using SAS 
version	9.1	(SAS	Institute	Inc.,	Cary,	
North	 Carolina),	 using	 descriptive	
statistics. Chi–square analyses were 
performed to assess whether the 
following categories were associated 
with	 the	 respondent’s	age,	practice	
type or practice setting: actively 
engaged in evaluation of periodon-
tal	 disease,	 incorporating	 systemic	
health management and perceived 
barriers to incorporation. Level of 
significance	was	set	at	0.05.

results
There	were	a	 total	of	1,030	sur-

veys	returned	by	recipients	(yielding	
a	total	response	rate	of	61.9%).	Of	
these,	859	were	completed	surveys	
(yielding	 a	 51.6%	 usable	 response	
rate)	 and	171	were	blank	 returned	
surveys. Thirty–two were not deliver-
able. Respondents were overwhelm-
ingly	female	(99.5%),	with	55%	be-
tween the ages of 31 and 50. The 
majority	 of	 respondents	 (84.1%)	
held a 2 year degree in dental hy-
giene	(associate	or	certificate).	The	
mean number of years since gradu-
ation	was	17.7,	with	a	standard	de-
viation	of	11.9	(Table	I).

Most	respondents	(84%)	indicated	
that periodontal exams were performed on new pa-
tients,	and	a	majority	(69.3%)	performed	periodon-
tal exams at every visit for their periodontal main-
tenance	(D4910)	patients.	Overall,	patients	receive	
periodontal	evaluations	on	a	regular	basis,	ranging	
from comprehensive full mouth probing to more ab-
breviated	exams,	such	as	periodontal	screening	and	
recording	and	“spot	probing”	 (Table	 II).	The	most	
frequently evaluated indicators of oral health were 
oral	cancer	screenings	(89.2%),	plaque	and	calcu-
lus	(91.9%)	and	gingival	appearance	(92.%)	(Table	
III).

Sixty–eight percent of respondents reported that 
the	medical	history	was	updated	at	every	visit,	and	
66%	utilized	blood	pressure	cutoffs	beyond	which	
no treatment will be provided. Twenty percent of 
respondents measure blood pressure on all pa-
tients,	and	62%	measure	blood	pressure	on	select	
patients.	 However,	 very	 few	 (7.6%)	 record	 blood	

sugar	 levels	 of	 diabetic	 patients,	 and	 even	 fewer	
(2.8%)	record	HbA1c	values	(Table	IV).	The	major-
ity	of	respondents	discuss	medications	(92.9%)	and	
medical	diagnoses	(69.6%)	with	all	patients.	Blood	
pressure	(62.2%)	and	stress	(64.1%)	are	discussed	
with	some	patients.		Bone	density	(58.9%),	physical	
activity	(65.4%),	cholesterol	(65%)	and	body	mass	
index	 (BMI)	 (79.5%)	 are	 typically	 not	 discussed	
(Table	V).

Only	34%	of	respondents	reported	asking	about	
diabetic	patients’	blood	glucose	levels,	and	only	8%	
asked about HbA1C values. Eighty–nine percent of 
respondents reported that they were “extremely 
unlikely” or “unlikely” to assess patients for diabe-
tes	using	a	glucometer	(Table	VI).	However,	61.7%	
reported that they are “extremely likely” or “likely” 
to educate patients about the link between oral in-
fection and glycemic control. Fifty percent reported 
that they were extremely likely to refer patients 
to medical providers for follow up for signs and 

Table I: Demographic and practice characteristics of NC 
dental	hygienists	(N=859).

Respondents N %

Age 857

					<30 151 17.6

     31–40 239 27.9

     41–50 235 27.4

					51–59 189 22.1

					≥60 43 5.0

Dental Hygiene Degree 851

					Certificate/	Associate	(2	year) 716 84.1

					Bachelors	(4	year) 135 15.9

Primary Practice Type 856

					Group	private 263 30.7

     Solo private 537 62.7

					Public	health/Other 56 6.6

Primary Practice Setting 817

     Urban 318 38.9

     Suburban 335 41.0

     Rural 164 20.1

Hrs/week	providing	patient	care 844

     1–10 56 6.6

     11–20 116 13.7

     21–30 217 25.7

					≥31 455 64.7

*The	total	number	of	participants	who	completed	the	survey	was	859,	
however some participants skipped questions.  The total number of 
responses per item is indicated in the column marked “Respondents”.  
Percentages may not add up to 100 due to rounding.
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symptoms detected during a dental 
hygiene appointment. The survey 
asked whether or not participants 
had a role in deciding which patients 
are referred to a medical doctor or 
dental	specialist,	and	79%	reported	
that they do.

The health topics which hygien-
ists most frequently discussed with 
patients	 were	 tobacco	 use	 (89%),	
pregnancy	 (84.1%),	 genetic	 issues	
(79%),	diabetes	(75.9%)	and	stress	
(66.3%).	 The	 conditions	 for	 which	
dental hygiene practitioners were 
most likely to refer patients to a phy-
sician	were	HIV	(35.7%),	cardiovas-
cular	 disease	 (30.5%),	 respiratory	
disease	 (28.1%),	 stroke	 (27.2%)	
and	diabetes	(25.5%).	Practitioners	
most	often	(“always”	and	“frequent-
ly”)	 consult	 with	 medical	 providers	
regarding need for pre-medication 
(80.2%),	coagulation	issues	(48.5%)	
and treatment needs for patients 
with	cardiovascular	disease	(32.4%)	
(Table	VII).

The most frequently reported 
“significant”	 barriers	 were	 patients’	
objection to additional fees for ser-
vices	(68.9%),	limitations	of	time	in	
practice	schedule	 (51.5%)	and	 lack	
of reimbursement from third party 
payers	 (46.4%).	 Lack	 of	 education	
was	 perceived	 by	 27.4%	 of	 dental	
hygienists	 as	 a	 “significant	 barrier”	
and as “somewhat of a barrier” by 
61.3%	(Table	VIII).	For	this	section,	
the barrier heading “Patients’ objec-
tion to additional fees for service” 
was	not	qualified	in	terms	of	wheth-
er	or	not	fees	already	exist,	or	if	the	
implication was that the practitioners 
would begin charging for services 
rendered	 (such	 as	 glucose	 testing	
and	counseling).	The	term	“services”	
was	 also	 vague,	 so	 these	 phrases	
were left to the interpretation of the 
respondents.

The proportion of dental hygien-
ists who actively participate in evalu-
ating	 patients	 for	 periodontal	 disease	was	 signifi-
cantly	different	among	the	age	groups	(Table	 IX).	
Younger dental hygienists are more likely to be ac-
tive in evaluating patients for periodontal disease 
as well assessing and discussing systemic health 

Table II: Practice Behaviors as reported by NC dental 
hygienists regarding periodontal health examinations.

Respondents N %

Periodontal exams performed on new 
patients 843

     Always 708 84.0

     Often 69 8.2

     Sometimes 45 5.3

     Infrequently 21 2.5

Who performs new patient perio     
exams 835

     Dentist 183 21.9

     Hygienist 615 73.7

     Both 37 4.4

Frequency of periodontal exams for 
adult	prophylaxis	patients	(D1110) 842

     Every visit 314 37.3

					Every	6	mos 169 20.1

     Every year 265 31.5

     Less frequent than once yearly 94 11.2

Frequency of periodontal exams for 
perio	maintenance	patients	(D4910) 820

     Every visit 568 69.3

					Every	6	mos 119 14.5

     Every Year 93 11.3

     Less frequent than once yearly 40 4.9

Type of probing for adult prophy     
patients	(D1110) 838

     Full mouth probing 433 51.7

     PSR 161 19.2

     Spot probing 244 29.1

Type of probing for perio maintenance 
patients	(D4910) 816

     Full mouth probing 677 83.0

     PSR 75 9.2

     Spot probing 64 7.8

Is the patient informed of perio       
diagnosis 843

     Always 703 83.4

     Frequently 118 14.0

     Infrequently 22 2.6

issues. The proportion of dental hygienists who 
perceived barriers to the incorporation of systemic 
health	management	was	also	significantly	different	
among	the	age	groups	(Figure	1).	Overall,	older	re-
spondents and those in solo private practice tend 
to	be	more	likely	to	perceive	barriers	as	significant.	
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Table III: Frequency and for whom NC dental 
hygienists evaluate oral health indicators to 
determine oral health status

All Patients New/Select	
Patients

No 
Patients

N % N % N %

Gingival	
Appearance 768 92.8 59 7.1 1 0.1

Plaque/	
Calculus 763 91.9 62 7.5 5 0.6

Oral Cancer 
Screening 746 89.2 82 9.8 8 1.0

Probing 
Depths 561 67.7 263 31.7 5 0.6

Bleeding on 
Probing 524 65.0 260 32.3 22 2.7

Tooth
mobility 439 52.7 390 46.8 4 0.5

Furcations 388 47.3 411 50.1 21 2.6

Clinical
Attachment 
Levels

309 39.9 408 52.6 58 7.5

Mucogingival
Relationships 279 38.1 365 49.9 88 12.0

Table IV: Practice Behaviors as reported by 
NC dental hygienists regarding evaluation of 
overall/systemic	health.

Respondents N %

Medical	History	(Med	
Hx)	Updated 853

     Every appt. 581 68.1

					Every	3–6	mos 94 11.0

     Every Year 134 15.7

     No regular schedule 44 5.2

Personally Review Med Hx 852

     Always 713 83.7

     Often 105 12.3

     Sometimes 18 2.1

     Infrequently 16 1.9

Blood pressure cutoffs 813

     Yes 533 65.6

     No 280 34.4

Diabetic Patients—Blood 
sugar 858

     Record 65 7.6

     Ask About 292 34.0

     Not Done 501 58.4

Diabetic Patients—HbA1C 858

     Record 24 2.8

     Ask About 71 8.3

     Not Done 763 88.9

Table V: Systemic health issues and the patients for 
whom NC dental hygienists assess or discuss risk.

All patients New/Select	
Patients No Patients

N % N % N %

Medications 777 92.9 57 6.8 2 0.2

Medical 
Diagnosis 584 69.6 238 28.4 17 2.0

Tobacco Use 336 40.2 477 57.1 22 2.6

Alcohol Use 144 17.3 423 50.7 267 32.0

Pulse 101 12.2 326 39.3 403 48.6

Stress 66 6.7 539 64.1 246 29.3

Physical 
Activity 20 2.4 270 32.3 547 65.4

Body Mass 
Index	(BMI) 19 2.3 152 18.2 663 79.5

Cholesterol 25 3.0 268 32.0 545 65.0

Bone
Density 9 1.1 335 40.1 492 58.9

Practice	type	was	significantly	associated	with	en-
gagement	in	managing	systemic	health	issues	(Ta-
ble	X)	and	perception	of	barriers	(Figure	2).	Practi-
tioners in public health settings are more likely to 
be active in managing systemic health issues and 
are less likely to perceive barriers to the incorpora-
tion of systemic health management practices. Den-
tal hygienists practicing in rural settings were least 
active	regarding	periodontal	evaluation	(Table	XI).	
While Chi–square analyses were used to determine 
statistically	 significant	differences	 for	many	areas,	
practice setting seemed only to affect periodontal 
evaluation issues.

The results from this cross–sectional survey of 
North Carolina dental hygienists indicated that re-
spondents are incorporating some aspects of oral–
systemic evidence into patient care. Many respon-
dents indicated they update medical histories at 
every	 visit,	 and	 evaluate	 blood	 pressure	 prior	 to	
treatment. Hygienists are also actively and rou-
tinely providing systemic health counseling in some 
areas,	 such	 as	 tobacco	 cessation.	 They	 reported	
having a role in deciding who is referred to a medi-
cal	or	dental	 specialist,	and	were	 likely	 to	do	so.	
This speaks to the amount of responsibility that is 
delegated to dental hygienists and the breadth of 

Discussion
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Table	VI:	Frequency	(%)	of	dental	hygienists	who	are	likely	to	perform/offer	oral–systemic	
services	or	refer	to/contact	a	medical	provider	regarding	a	systemic	health	issue.

N Extremely 
Likely Likely Somewhat 

Likely Unlikely Extremely 
Unlikely

Refer patients to a medical provider for follow 
up for signs and symptoms detected during a 
dental appointment

847 49.8 35.8 9.4 2.7 2.2

Educate patients about the link between oral 
infection and glycemic control 849 26.7 35.0 20.7 10.6 6.9

Call patient’s physician to coordinate treatment 845 23.8 29.9 24.5 12.3 9.5

Offer nutritional counseling to patients 849 20.5 30.5 27.3 13.1 8.6

Offer tobacco cessation counseling 848 20.2 32.4 24.3 12.7 10.4

Refer patients to Quitlines or other cessation 
services 845 18.0 25.2 27.8 16.4 12.5

Discuss/Counsel	obese	patients	about	the	risk	
of systemic disease 850 7.5 13.1 23.2 33.1 23.2

Refer	patients	to	labs/physicians	for	fasting	
glucose testing 850 6.6 15.5 18.7 20.8 38.4

Assess patients for diabetes using a glucose 
monitor 849 1.6 2.6 6.8 33.3 55.6

Perform	fasting	glucose	testing	in	your	office	
with lab follow up 849 0.1 0.6 1.9 24.7 72.7

Table	VII:	Frequency	(%)	with	which	NC	Dental	hygienists	reported	consulting	with	medical	
colleagues	and/or	dental	specialists	regarding	systemic	health	issues.

N Always Frequently Occasionally Rarely Never

Need for pre-medication 849 45.3 34.9 16.4 2.1 1.3

Coagulation issues 830 26.0 22.5 27.8 13.5 10.1

Patient’s	medications	(e.g.	physical/
emotional) 830 12.9 19.2 36.5 20.5 11.0

Treatment needs for patients with CVD 828 10.4 22.0 34.5 19.8 13.3

Treatment needs during pregnancy 841 10.3 12.2 25.8 32.7 18.9

High or low blood pressure readings 830 7.2 15.5 32.4 26.5 18.3

Treatment needs for patients with diabetes 828 3.4 10.4 33.5 32.7 20.0

Patient’s risk for diabetes 818 2.4 7.2 20.5 38.0 31.8

care rendered in the dental practice setting. If den-
tal	 hygienists	 provide	 regular	 periodontal	 exams,	
and	have	a	role	in	referring	patients,	they	may	be	
a critical health care provider to assess for oral–
systemic risks and managing those risks.

In	contrast,	the	current	study	found	that,	while	
assessment and discussion was ubiquitous among 
our	study	population,	in–office	active	management	
(such	 as	 performing	 a	 finger	 stick	 test	 to	 assess	
for	diabetes)	was	not	prevalent.	This	 is	similar	to	
the	 results	 of	 studies	 conducted	 by	 Kunzel42 and 
Forbes.43	While	a	significant	portion	of	the	popula-
tion	 visits	 a	 dental	 professional	 regularly,34 many 

people may only visit a physician when experienc-
ing signs and symptoms of problems. In light of 
this,	 an	 argument	 can	 be	 made	 for	 more	 active	
general health screening and management in the 
dental	office.	 In	a	 recent	study	of	North	Carolina	
dental hygienists regarding educating and coun-
seling	 patients	 about	 obesity,	 respondents	 were	
willing	 to	discuss	obesity	with	 their	patients,	and	
65%	 reported	 they	 were	 “highly	 confident”	 or	
“confident”	about	their	abilities	to	discuss	specific	
health risks associated with obesity and the impor-
tance of weight loss.50	 In	contrast,	data	 from	the	
current study indicated that very few practitioners 
discuss issues like BMI and physical activity levels 
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Table	VIII:	Frequency	(%)	of	NC	dental	hygienists	who	reported	barriers	to	incorporation	of	
oral–systemic evidence into practice

N Significant	
Barrier

Somewhat 
a Barrier

Not a 
Barrier

Patients’ objection to additional fees for services 829 68.9 25.2 5.9

Lack of time in practice schedule 842 51.5 34.3 14.1

Lack of reimbursement from 3rd party payers 796 46.4 37.9 15.7

Concern over legal risks 818 44.1 43.2 12.7

May be perceived by state board as unauthorized practice of 
medicine 809 39.2 46.0 14.8

Lack of patient acceptance of dental professional providing
counseling 839 31.9 54.6 13.5

Lack of education on systemic health 840 27.4 61.3 11.3

Lack of patient education materials 839 21.2 55.9 22.9

Fear	of	appearing	judgmental	to	the	patient/parent	 838 21.0 57.3 21.7

Low	level	of	confidence	about	actively	managing	patients	with	
systemic health problems 838 15.4 61.1 23.5

Lack of CE opportunities 836 14.5 49.2 36.4

Lack of appropriate referral options within my community 828 12.2 47.2 40.6

Lack	of	definitive	evidence	to	indicate	oral–systemic	connections 824 7.5 53.6 38.8

Table	IX:	The	effect	of	age	on	practice	behaviors.

Age

Practice Behavior <30	(%) 31–40	(%) 41–50	(%) >50	(%) P–Value

Ask about blood sugar 46 37 30 26 <0.001

Record Blood sugar 12 8 6 6 0.017

Discuss alcohol use with all patients 20 20 19 12 <0.001

Discuss tobacco use with all patients 45 43 42 32 <0.001

Perform	full	mouth	probing	for	D4910
patients 88 90 78 78 <0.001

Evaluate probing depths for all patients 74 72 70 56 <0.001

Evaluate bleeding on probing for all patients 72 67 64 59 0.03

with their patients. Respondents more frequently 
consult with physicians regarding health issues 
that directly affect their process of care than active 
management	 of	 systemic	 health	 issues	 (e.g.	 co-
agulation	issues	and	pre-medication	needs).	These	
are	more	immediate	issues	that	can	influence	the	
safety of providing treatment the day the patient 
is scheduled rather than long–term oral–systemic 
health management.

Overall,	 younger	 hygienists	 (40	 years	 old	 or	
younger)	were	more	active	in	implementing	oral–
systemic	 evidence	 into	 practice.	 Also,	 they	 were	
significantly	 less	 likely	 than	 older	 hygienists	 to	
consider “concern over legal risk” and “perception 
by board as unauthorized practice of medicine” as 

significant	barriers.	This	is	perhaps	due	to	changes	
in dental hygiene curricula regarding the oral–sys-
temic	link.	In	our	population,	age	was	statistically	
correlated to number of years since graduation 
(p<0.001),	 and	 was	 therefore	 used	 as	 a	 proxy	
measurement. Esmeili et al conducted a study as-
sessing general dentists’ attitudes and practices 
regarding	patients	with	diabetes.	They	found	that,	
compared	to	those	with	no	formal	 training,	 those	
who had formal training were more likely to feel 
that	they	knew	how	to	assess	for	diabetes,	to	feel	
well prepared and effective to intervene and to feel 
that they had appropriate knowledge about related 
pharmaceutical products. Dentists who had formal 
training were 4 times more likely to provide servic-
es to address diabetes than those who did not have 
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Figure	1:	Comparison	of	perceived	“significant”	barriers	by	age
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any formal training.51 A recent report on curricula 
in United States dental hygiene programs found 
that current graduates are receiving formal train-
ing concerning oral–systemic disease.41	Therefore,	
they should generally feel more comfortable than 
older practitioners regarding the incorporation of 
oral–systemic evidence into practice.

Practitioners in public health settings were more 
active regarding systemic health management 
(e.g.	asking	about,	 recording	and	discussing	sys-
temic	health	issues),	but	were	least	active	in	per-
forming periodontal examinations when compared 
to practitioners in group or solo private practices. 
Public health dentistry in North Carolina is largely 
centered around children’s oral health. Local health 
departments and the dental clinics therein serve 
mostly	 children,	 with	 limited	 services	 for	 adults.	
Therefore,	the	lower	rate	of	periodontal	examina-
tions is not surprising. The nature of public health 

is typically in prevention and overall health man-
agement,	 so	 it	 is	encouraging	 that	 the	data	sup-
ported active management of health.

The	5	most	frequently	reported	“significant”	bar-
riers to implementation of oral–systemic evidence 
into patient care were patients’ objection to fees 
(69%),	 lack	 of	 time	 in	 practice	 schedule	 (52%),	
lack of reimbursement from third party providers 
(46%),	concern	over	legal	risk	(44%)	and	percep-
tion by the dental board as the unauthorized prac-
tice	of	medicine	(39%).	Interestingly,	if	“significant	
barrier” and “somewhat a barrier” were combined 
to get a picture of what may be perceived as any 
kind	of	barrier,	 lack	of	education	emerged	as	 the	
second most reported barrier. Patients’ objection to 
fees remained the top reported barrier. These re-
sponses indicate an assumption that patients will 
be charged for additional services. In the study 
conducted	by	Esmeili	et	al,	authors	evaluated	what	



108 The Journal of Dental Hygiene Vol. 85 • No. 2 • Spring 2011

Table	X:	Effect	of	practice	type	on	practice	behaviors.

Group	Private	
(%)

Solo Private 
(%)

Public	Health/	
Other	(%) P–Value

Ask about blood sugar 32 33 52 0.014

Record blood sugar 8 5 27 <0.001

Ask about HbA1c 6 8 18 0.015

Record HbA1c 4 2 7 0.017

Have blood pressure cutoffs 70 62 81 0.006

Perform full mouth probing for D1110 patients 55 51 41 <0.001

Perform	full	mouth	probing	for	D4910	patients 84 84 67 0.024

Evaluate probing depths 99 99 91 <0.001

Evaluate mobility 98 98 93 0.016

Discuss pulse with all patients 9 12 28 0.003

Discuss medications with all patients 96 92 92 0.04

Discuss medical diagnoses with all patients 77 67 59 0.001

Discuss alcohol use with all patients 18 15 34 0.004

Discuss	BMI	with	new/select	patients 19 16 30 0.04

Discuss	bone	density	with	new/select	patients 43 40 20 0.022

dentists perceived to be barriers to blood glucose 
measurement. Lack of reimbursement was the most 
frequently	reported	barrier	(53%).51 The prevalence 
of systemic health services and counseling may in-
crease if third party payers provide reimbursement. 
Another	factor	that	influences	dental	hygiene	care	
is the hygienist’s philosophy of practice. Hygienists’ 
expectations	for	their	own	level	of	professionalism,	
as well as the expectations of employers and pa-
tients,	shape	the	way	in	which	they	practice,	and	
what responsibilities they will assume. In striving 
to	 achieve	 “best	 practices,”	 thorough	 periodontal	
evaluation and regular risk assessment through re-
view of patients’ medical histories should be a goal 
for	dental	hygiene	practitioners.	Also,	if	the	dental	
team	 can	 collaborate	 with	 medical	 professionals,	
patients will receive more thorough care. Expecta-
tions regarding practices may change as evidence 
emerges,	 and	 perhaps	 in	 the	 future	 patients	will	
expect more from dental professionals. If this hap-
pens,	dental	care	may	evolve	into	a	more	compre-
hensive discipline.

Incorporating oral–systemic disease assess-
ment and treatment into patient care will require 
a level of interprofessional collaboration and edu-
cation with other health care professionals. Inter-
professional	education	is	defined	as	an	educational	
process that provides health professions students 
“with experience across professional disciplinary 
lines as they acquire knowledge and skills in sub-
ject areas required in their respective educational 
programs.”52	For	example,	 in	 the	 “seamless	care”	

model	at	Dalhousie	University	in	Nova	Scotia,	Can-
ada,	teams	comprised	of	students	from	medicine,	
nursing,	 pharmacy,	 dentistry	 and	 dental	 hygiene	
work together to provide collaborative care to pa-
tients transitioning from acute care to the commu-
nity.53 This learning model utilizes problem–based 
learning,	 cooperative	 learning	 and	 opportunities	
for	reflection	and	integration	of	learning.	Interpro-
fessional education facilitates learning about other 
professions,	 as	 well	 as	 attitudes	 towards	 imple-
menting a team–based approach.54,55	However,	the	
history	of	interprofessional	education	in	dentistry/
dental hygiene in the United States has not been 
progressive,	except	in	a	few	instances,56–59 and may 
take years to achieve. Perhaps oral health care pro-
fessionals will need to take the lead in educating 
other health care professionals about the impli-
cations of oral disease to systemic health.60	Also,	
continuing education is an avenue that may impact 
the practice of dentistry. As practitioners become 
more familiar with the link between oral health and 
systemic	health,	integration	of	this	knowledge	into	
patient care might become easier as well as more 
prevalent.	 Continuing	 education,	 in	 which	 dental	
and	medical	professionals	 learn	 together,	may	be	
an ideal route to promoting interprofessional col-
laboration.

There	were	certain	limitations	to	this	study.	Gen-
eralizability may be limited due to non–response 
bias. Those who took the time to complete the sur-
vey may have higher levels of interest than oth-
ers,	and	thus	may	be	more	likely	to	perform	in	the	



Vol. 85 • No. 2 •	Spring	2011	 The	Journal	of	Dental	Hygiene	 109

Table	XI:	Effect	of	practice	setting	on	practice	behaviors

Practice Behavior Urban 
(%)

Suburban 
(%)

Rural 
(%)

P–Val-
ue

Perform periodontal exam at 
every visit for D1110 patients 40 41 26 0.022

Perform full mouth probing 
for D1110 patients 50 56 43 0.037

Evaluate probing depths for 
all patients 70 70 57 0.007

Evaluate mobility for all 
patients 58 48 52 0.037

Lack of 
reimbursement 
p=0.015

Patients’ objection 
to fees 
p<0.001

Lack of patient 
acceptance 
p=0.022

Fear of appearing
judgemental 
p<0.001
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Figure	2:	Comparison	of	perceived	“significant”	barriers	by	practice	type

questioned areas. If respondents 
were	inherently	more	proactive,	then	
the results may be skewed to re-
flect	more	proactive	practices.	How-
ever,	 the	 high	 response	 rate	 gives	
strength to the results and increases 
generalizability. Another consider-
ation affecting generalizability may 
also be the distribution of the survey 
in North Carolina alone. For exam-
ple,	the	relatively	restrictive	practice	
act in North Carolina may create a 
tendency for dental hygienists to be 
reluctant about more active patient 
management,	 producing	 a	 lower	
rate of performance than the national average. A 
national distribution of the survey would lend con-
siderable	insight.	Conversely,	North	Carolina	is	the	
tenth most populous state and is growing rapidly.61 

North Carolina also ranks tenth in terms of elderly 
population	(65	years	and	older),	with	a	2008	es-
timate	 of	 1,139,052	 residents	 in	 this	 category.62 
As	the	population	ages,	people	tend	to	have	more	
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Conclusion
North Carolina dental hygienists are actively 

and routinely incorporating some aspects of oral–
systemic evidence into patient care. A more active 
role in patient management would necessitate more 
time	in	their	practice	schedules,	and	more	education	
and training. Further research in this area is need-
ed. Appropriate next steps may include surveying 
practitioners on a national level to ascertain prac-
tice behaviors and barriers among a more diverse 
population.	Furthermore,	entry–level	education	and	
continuing education regarding the oral–systemic 
connection should help ensure incorporation of this 
evidence into patient care.

systemic health issues. More active care from oral 
health care providers is important for the overall 
health of this population. These population charac-
teristics make North Carolina a state that is repre-
sentative of the population as a whole.
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introduction
In	1987,	the	American	Dental	Hy-

gienists’	 Association	 (ADHA)	 recog-
nized	research	as	1	of	6	profession-
al roles of the dental hygienist. The 
ADHA  further established a research 
agenda promoting the advancement 
of the dental hygiene profession and 
good oral health.1	 Furthermore,	 the	
goal of the ADHA’s Division of Re-
search is to expand the involvement 
of  dental hygienists in an array of 
oral health research initiatives focus-
ing on health promotion and disease 
prevention,	health	services	research,	
professional education and develop-
ment,	clinical	dental	hygiene	care	and	
occupational health and safety.1 Ful-
fillment	 of	 these	 initiatives	 through	
clinical research projects led by den-
tal hygienist investigators will not 
only play a crucial role in developing 
evidence–based treatment modalities 
and	 clinical	 techniques,	but	will	 also	
help to advance the dental hygiene 
profession.1

By	 clearly	 defining	 the	 skills	 and	
education required for an entry–lev-
el	position	 in	 clinical	 research,	more	
dental hygienists may consider this 
career path. Once key entrance crite-
ria	are	identified,	dental	hygiene	curri-
cula could incorporate this knowledge 
into the research–related competen-
cies,	thereby	encouraging	new	grad-
uates to become involved in the re-
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abstract
Purpose: To assess the skills and education perceived as nec-
essary for a baccalaureate–prepared dental hygienist to pursue 
an entry–level role in clinical research.

methods: An electronic survey was developed and distributed 
to 124 dental hygienists. Participants held at least a baccalau-
reate level of education and were currently involved in clinical 
research or had previous clinical research experience.

results: The	survey	response	rate	was	45%	(n=56).	Of	the	56	
respondents,	71%	(n=40)	met	all	inclusion	criteria.	The	majori-
ty of respondents agreed that the University of Michigan Degree 
Completion and the Society of Clinical Research Associates pro-
gram competencies align with the skills and education needed 
to	pursue	an	entry–level	role	in	clinical	research.	Grant	writing	
skills and the ability to prepare a manuscript for submission to 
a peer–reviewed journal were not perceived as necessary for an 
entry–level position.

Conclusion: Clinical research is a viable career option for den-
tal hygienists. Obtaining a baccalaureate level of education will 
assist with acquiring entry–level clinical research skills. Addi-
tional education is necessary to expand clinical research oppor-
tunities. Both education and mentoring are integral components 
for pursuing a career in clinical research. Expanding upon the 
research–related competencies of dental hygiene program cur-
ricula is one avenue for achieving these recommendations.
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review of the literature
Research is a viable career option for dental hy-

gienists.2–5	In	2002,	the	director	of	the	National	In-
stitutes	of	Health	(NIH)	convened	a	series	of	meet-
ings to devise a “roadmap” for medical research 
in	 the	 21st	 century,	which	 included	 oral	 health.6,7 
The NIH Roadmap 2002 created additional clinical 
research	opportunities	for	health	professionals,	in-
cluding dental hygienists.

Today,	health	care	is	focusing	on	prevention.	As	
a	part	of	the	preventive	branch	of	dentistry,	dental	
hygienists are well suited to contribute to this body 
of knowledge.5	Some	years	ago,	other	health	pro-
fessions,	such	as	nursing	and	pharmacy,	recognized	
the importance of being major contributors to their 
professional body of knowledge. These health care 
professionals assumed central roles in clinical re-
search	projects,	thereby	advancing	their	respective	
fields.5 Dental hygienists should also be major con-
tributors to evidence–based dental research. Un-
fortunately,	as	a	profession,	this	task	has	not	been	
fulfilled.5	Moreover,	recent	studies	indicate	a	lack	of	
interest among those in the profession toward the 
researcher role.8,9	Is	the	deficit	of	dental	hygienists	
involved in clinical research related to a lack of un-
derstanding of the skills necessary to pursue this 
career path?

During	the	1970	ADHA	Annual	Session,	focus	was	
directed to the importance of research. Emphasis 
was	placed	on	building	a	well–defined,	well–orga-
nized body of knowledge that would promote den-
tal	hygiene	education,	practice	and	research.10 The 
identified	need	for	conducting	a	systematic	approach	
in dental hygiene research led the ADHA to devel-
op the National Dental Hygiene Research Agenda 
(NDHRA),	 which	 was	 formulated	 in	 1994.10,11 The 
NDHRA provides a guideline for research topics and 
is	periodically	revised	to	reflect	prioritized	investiga-
tional themes. The overall goals of the ADHA’s Divi-
sion of Research are to expand their involvement 
in an array of oral health research initiatives and to 
support association related endeavors that rely on 
research. The ADHA further supported these initia-
tives by adopting a model of evidence–based prac-
tice,	 whereby	 new	 research	 would	 be	 continually	
conducted,	building	a	rigorous	body	of	knowledge.

Pursuant	of	 this	mission,	education	 is	 the	most	
essential and integral component baccalaureate–
prepared dental hygienists can gain when pursuing a 

career in clinical research (Cugini,	personal	commu-
nication,	 July	 2009).	 The	 baccalaureate–prepared	
dental	 hygienist	 possesses	 unique	 qualifications,	
such	 as	 educational	 background,	 patient	 assess-
ment	and	management	skills	and	clinical	 training,	
all of which align with the skills needed for attain-
ment	 of	 a	 research	 role	 (Gilson–Layher,	 personal	
communication,	July	2009).

A study conducted in 2002 supports the impor-
tance of additional education as it relates to pre-
paring dental hygienists for research roles.12 A sur-
vey of 235 program directors in the United States 
(77%	baccalaureate	and	23%	non–baccalaureate),	
regarding the incorporation of evidence–based prin-
ciples	into	curricula,	revealed	that	the	additional	ed-
ucation obtained through a baccalaureate program 
provides more exposure to evidence–based practice 
and research methods. Results of the survey indi-
cated that evidence–based principles were incor-
porated to some degree in both baccalaureate and 
non–baccalaureate	programs,	but	to	a	much	greater	
degree in baccalaureate programs.

A	study	conducted	in	Sweden	in	2005	identified	
that additional education has an impact on the vari-
ous aspects of research utilization of dental hygien-
ists.13	A	randomized	survey	was	given	to	261	den-
tal hygienists in Sweden regarding their attitudes 
towards	research,	research	utilization	and	practices	
of researching new information. Among the 148 
dental	hygienists	with	2	years	of	education,	a	more	
positive attitude was demonstrated toward research 
than the 113 hygienists with just 1 year of formal 
education.	Also,	the	hygienists	with	more	education	
took a more active role in researching and applying 
new information.

Cobban et al proposed a model of collaboration as 
a solution to increasing research involvement among 
dental hygienists.14 Cobban suggests that partner-
ships between less experienced and more experi-
enced dental hygiene researchers in a supportive 
educational setting would assist with increasing 
dental hygiene research efforts. The commitment 
of dental hygiene program directors to incorporate 
evidence–based	 principles,	 research–related	 com-
petencies and opportunities to work with mentors 
to gain practical research experience will assist with 
laying a foundation for baccalaureate dental hygiene 
graduates to feasibly seek a career in research.

Although dental hygienists can gain exposure and 
develop research–related competency during their 
university	education,	additional	training	beyond	the	
baccalaureate	 program	will	 benefit	 the	 dental	 hy-
gienist when choosing to pursue a career in clinical 
research. Advanced training can be sought through 

search	field.	The	objective	of	this	study	was	to	assess	
the skills and education perceived as necessary for 
a baccalaureate–prepared dental hygienist to pursue 
an entry–level role in clinical research.
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on–the–job	training	opportunities,	university	spon-
sored	workshops	and	certification	programs	offered	
through professional research organizations. The 
Society	of	Clinical	Research	Associates	(SOCRA)	and	
Association of Clinical Research Professionals are 2 
highly	respected	certification	organizations	(Gilson–
Layher,	personal	communication,	July	2009).15,16

Though	clinical	research	is	a	viable	career	option,	a	
lack of knowledge exists identifying the baseline cri-
teria necessary for a baccalaureate–prepared dental 
hygienist to follow this career option. The objectives 
of this study were to identify the skills and educa-
tion perceived as necessary by experienced dental 
hygiene researchers to pursue an entry–level role 
in	clinical	research,	and	to	compare	survey	results	
to research–related competencies of the University 
of Michigan Dental Hygiene Degree Completion e–
Learning	Program	and	the	SOCRA	certification	pro-
gram.

methods and materials
A cross–sectional electronic survey was designed 

and distributed to dental hygiene researchers. Par-
ticipants of the survey consisted of a convenience 
sample of 124 dental hygienists that attended the 
2009	 North	 American	 Dental	 Hygiene	 Research	
Conference. An electronically mailed letter was sent 
twice during a 1 week period of time. The letter de-
scribed	the	project	and	its	intended	significance.	In-
cluded in the letter was an invitation for recipients 
to participate in the survey via a link to SurveyMon-
key.com.

Inclusion criteria included current or previous 
participation in clinical research and having at least 
a baccalaureate level of education. Two screening 
questions were incorporated at the start of the sur-
vey to verify that all participants met inclusion cri-
teria. Those participants not meeting all inclusion 
criteria were removed from the survey.

Eleven Likert–scale survey questions were de-
veloped	to	assess	the	education,	training	and	skills	
participants perceived as essential for baccalaure-
ate–prepared dental hygienists to have when pur-
suing an entry–level role in clinical research. Five 
of the questions were derived using the University 
of Michigan Dental Hygiene Degree Completion e–
Learning 

Program competencies. Six questions were devel-
oped from the SOCRA program competencies. Two 
additional Likert questions were included relating 
to other aspects of the clinical researcher role. An 
open–ended	question	asked	what	education	and/or	
skills were most helpful for the survey participants 

when pursuing a career in clinical research. Two de-
mographic	questions	identified	the	participant’s	ed-
ucational level and whether they had obtained certi-
fication	through	a	research	certification	program.

A pilot test assessing the survey for content va-
lidity was completed using dental hygiene faculty 
members	 at	 the	 University	 of	 Michigan.	 Modifica-
tions to the survey were made based on provided 
feedback. A second pilot test was then conducted 
using	4	dental	hygienists	with	current	and/or	previ-
ous clinical research experience. Additional revisions 
were made based on their input. Prior to conducting 
the	survey,	the	University	of	Michigan	Institutional	
Review Board granted the study exemption status.

results
Two mailings of the survey resulted in a response 

rate	of	45%	(56	respondents).	Of	the	56	respon-
dents,	71%	(n=40)	met	the	inclusion	criteria	(ob-
taining a minimum of a baccalaureate level of edu-
cation	and	having	current	and/or	previous	clinical	
research	experience).	Of	the	124	dental	hygienists	
surveyed,	3	were	unable	to	be	contacted	as	a	re-
sult of invalid electronic mail addresses

Skills and Education

Respondents were asked to rate their agreement 
level to 13 questions regarding research–related 
competencies and skills that are necessary for a 
baccalaureate–prepared dental hygienist to pursue 
an	 entry–level	 role	 in	 clinical	 research	 (Table	 I).	
Of the 5 questions developed utilizing the Univer-
sity of Michigan Dental Hygiene Degree Completion 
e–Learning	Program	competencies,	97.5%	agreed	
that possessing the ability to evaluate and criti-
cally	 analyze	 professional	 literature	 is	 necessary,	
while	only	2.5%	disagreed.	The	majority	of	respon-
dents	(97.5%)	agreed	that	possessing	knowledge	
of	the	scientific	method	and	evidence–based	deci-
sion	making	is	necessary.	Again,	2.5%	disagreed.	
The	majority	of	respondents	(97.5%)	also	agreed	
that	understanding	the	application	of	scientifically	
sound technologies and protocols during clinical 
decision making is necessary for a baccalaureate 
degree dental hygienist to pursue an entry–level 
role	in	clinical	research.	Only	2.5%	disagreed.	One	
hundred percent agreed that possessing effective 
communication and interpersonal skills is neces-
sary for an entry–level role in clinical research. The 
majority	 of	 dental	 hygiene	 researchers	 (87.5%)	
agreed that possessing the ability to interact ef-
fectively with people of different cultures and back-
grounds	is	necessary,	whereas	12.5%	were	neutral	
regarding these skills.
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Of	 the	6	questions	developed	utilizing	 the	SO-
CRA	 competencies,	 90%	 agreed	 the	 ability	 to	
identify and apply the foundations and principles 
of	 clinical	 research	ethics	 is	necessary,	while	5%	
were	 neutral	 and	 5%	 disagreed.	 Eighty	 percent	
agreed that the ability to demonstrate knowledge 
and	application	of	 laws,	regulations	and	standard	
operating procedures in regulated clinical research 
is	 a	necessary	skill,	 compared	 to	10%	who	were	

For	an	entry–level	role	in	clinical	research,	the	baccalaureate	degreed	dental	hygienist	needs	to:

The U of M Dental Hygiene Degree Completion E–Learning 
Program Competencies

Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree

Possess competency in evaluating and critically analyzing 
professional literature. 87.5% 10% 0% 2.5% 0%

Possess	knowledge	of	the	scientific	method	and	
evidence–based decision making. 82.5% 15% 0% 2.5% 0%

Understand	the	application	of	scientifically	sound	
technologies and protocols during clinical decision making. 75% 22.5% 0% 2.5% 0%

Possess effective communication and interpersonal skills. 45% 55% 0% 0% 0%

Possess the ability to interact effectively with people of 
different cultures and backgrounds. 50% 37.5% 12.5% 0% 0%

SOCRA	Certification	Program	Competencies Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree

Be able to identify and apply the foundations and principles 
of clinical research ethics. 77.5% 12.5% 5% 5% 0%

Be	able	to	demonstrate	knowledge	and	application	of	laws,	
regulations,	and	standard	operating	procedures	in	regu-
lated clinical research.

55% 25% 10% 10% 0%

Be	able	to	distinguish	and	define	the	responsibilities	of	
sponsors,	monitors,	and	investigators	according	to	the	
principles of the International Conference of 
Harmonization,	Good	Clinical	Practice	(ICH/GCP)	and	the	
Code	of	Federal	Regulations	(CFR).

35% 22.5% 30% 12.5% 0%

Be able to identify and apply regulation guidelines as they 
relate	to	informed	consent,	Institutional	Review	Boards	
(IRB)/Independent	Ethics	Committees	(IEC),	and	financial	
disclosure.

62.5% 25% 2.5% 10% 0%

Possess	the	ability	to	identify	the	principles	of	study	design,	
study	closure,	and	record	retention. 57.5% 32.5% 5% 5% 0%

Be able to demonstrate knowledge and application of 
safety reporting requirements as they relate to federal 
regulations	and	GCP	Guidelines,	such	as	reporting	any	
adverse	events,	expected/unexpected	events,	or	events	
that relate to safety in a clinical trial.

60% 25% 10% 5% 0%

Additional Questions Related to Clinical Research Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree

Possess the skills to prepare a manuscript for submission to 
a peer–reviewed journal. 27.5% 40% 15% 15% 2.5%

Possess grant writing skills. 7.7% 25.6% 41% 25.6% 0%

Table I: Skills and education the dental hygiene researchers perceive as necessary for a 
baccalaureate prepared dental hygienist to pursue an entry–level role in clinical research

neutral	 and	 10%	who	 disagreed.	 There	was	 less	
agreement regarding the ability to distinguish and 
define	 the	 responsibilities	 of	 sponsors,	 monitors	
and investigators according to the principles of the 
International	 Conference	 of	 Harmonization,	 Good	
Clinical Practice and the Code of Federal Regu-
lations. Slightly more than half of respondents 
(57.5%)	agreed,	compared	to	30%	who	were	neu-
tral	and	12.5%	who	disagreed.	The	ability	to	iden-
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For	an	entry–level	role	in	clinical	research,	the	
baccalaureate degreed dental hygienist needs to:

Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree

Possess competency in evaluating and critically ana-
lyzing professional literature.

B=7(*2)	
M=23(*1)	
PhD=5

B=1	M=2	
PhD=1

B=0	M=0	
PhD=0

B=0	
M=1	
PhD=0

B=0	
M=0	
PhD=0

Possess	knowledge	of	the	scientific	method	and	
evidence–based decision making.

B=7(*2)	
M=21	
PhD=5

B=1	(*1)	
M=4	(*1)	
PhD=1

B=0	M=0	
PhD=0

B=0	
M=1	
PhD=0

B=0	
M=0	
PhD=0

Understand	the	application	of	scientifically	sound	
technologies and protocols during clinical decision 
making.

B=5(*2)	
M=20(*1)	
PhD=5

B=3(*1)	
M=5	
PhD=1

B=0	M=0	
PhD=0

B=0	
M=1	
PhD=0

B=0	
M=0	
PhD=0

Possess effective communication and interpersonal 
skills.

B=5(*2)	
M=10	
PhD=3

B=3(*1)	
M=16(*1)	
PhD=3

B=0	M=0	
PhD=0

B=0	
M=0	
PhD=0

B=0	
M=0	
PhD=0

Possess the ability to interact effectively with people 
of different cultures and backgrounds.

B=3(*2)	
M=13	
PhD=4

B=5(*1)	
M=8	
PhD=2

B=0	
M=5(*1)	
PhD=0

B=0	
M=0	
PhD=0

B=0	
M=0	
PhD=0

Be able to identify and apply the foundations and 
principles of clinical research ethics.

B=6(*1)	
M=22(*1)	
PhD=3

B=1(*1)	
M=3	
PhD=1

B=0	M=0	
PhD=2

B=1(*1)	
M=1	
PhD=0

B=0	
M=0	
PhD=0

Be able to demonstrate knowledge and application of 
laws,	regulations,	and	standard	operating	procedures	
in regulated clinical research.

B=5(*1)	
M=17	
PhD=0

B=2(*1)	
M=5(*1)	
PhD=3

B=0	M=2	
PhD=2

B=1(*1)	
M=2	
PhD=1

B=0	
M=0	
PhD=0

Be	able	to	distinguish	and	define	the	responsibilities	
of	sponsors,	monitors,	and	investigators	according	
to the principles of the International Conference of 
Harmonization,	Good	Clinical	Practice	(ICH/GCP)	and	
the	Code	of	Federal	Regulations	(CFR).

B=6(*1)	
M=8	
PhD=0

B=1(*1)	
M=8	
PhD=0

B=0	
M=8(*1)	
PhD=4

B=1(*1)	
M=2	
PhD=2

B=0	
M=0	
PhD=0

Be able to identify and apply regulation guidelines as 
they	relate	to	informed	consent,	Institutional	Review	
Boards	(IRB)/Independent	Ethics	Committees	(IEC),	
and	financial	disclosure.

B=5(*1)	
M=19(*1)	
PhD=1

B=2(*1)	
M=6	
PhD=2

B=0	M=0	
PhD=1

B=1(*1)	
M=1	
PhD=2

B=0	
M=0	
PhD=0

Possess the ability to identify the principles of study 
design,	study	closure,	and	record	retention

B=5(*1)	
M=16(*1)	
PhD=2

B=2(*1)	
M=9	
PhD=2

B=0	M=0	
PhD=2

B=1(*1)	
M=1	
PhD=0

B=0	
M=0
PhD=0

Be able to demonstrate knowledge and application of 
safety reporting requirements as they relate to feder-
al	regulations	and	GCP	Guidelines,	such	as	reporting	
any	adverse	events,	expected/unexpected	events,	or	
events that relate to safety in a clinical trial

B=6(*1)	
M=16	
PhD=2

B=1(*1)	
M=6	
PhD=3

B=0	
M=3(*1)	
PhD=1

B=1(*1)	
M=1	
PhD=0

B=0	
M=0	
PhD=0	

Possess the skills to prepare a manuscript for sub-
mission to a peer–reviewed journal.

B=4	M=7	
PhD=0

B=2(*2)	
M=12(*1)	
PhD=2

B=0	M=4	
PhD=2

B=2(*1)	
M=2	
PhD=2

B=0	
M=1	
PhD=0

Possess grant writing skills. B=2	M=1	
PhD=0

B=3(*1)	
M=7	
PhD=0

B=1(*1)	
M=11(*1)	
PhD=4

B=2(*1)	
M=6	
PhD=2

B=0	
M=0	
PhD=0

Table	II:	Responses	to	survey	based	on	educational	level	(B=Bachelor,	M=Master,	
PhD=Doctorate)

tify and apply regulation guidelines as they relate 
to	informed	consent,	Institutional	Review	Boards/
Independent	Ethics	Committees	and	financial	dis-
closure,	were	agreed	upon	as	necessary	skills	by	

87.5%	of	respondents.	This	is	compared	to	2.5%	
neutral	 and	 10%	 who	 disagree.	 Ninety	 percent	
agreed that possessing the ability to identify the 
principles	of	study	design,	study	closure	and	record	

*Indicates	the	responses	from	those	that	have	obtained	certification	through	a	research	certification	program
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Discussion
Baccalaureate–prepared dental hygienists pos-

sess the education and skills necessary to pursue 
an	entry–level	role	in	clinical	research	(Gilson–Lay-
her,	personal	communication,	July	2009).	Research	
is	 crucial	 for	 building	 a	well–defined	 and	well–or-
ganized body of knowledge that will assist with 
promoting	 dental	 hygiene	 education,	 practice	 and	
research.10 A lack of information exists regarding 
the education and skills necessary for baccalaure-
ate prepared dental hygienists to pursue a role in 
clinical research. The survey results will assist den-
tal hygienists by increasing an understanding of the 
education and skills that are necessary for pursuing 
an entry–level clinical research role.

Studies support the importance education plays in 
pursuing	the	clinical	research	role	(Cugini,	personal	
communication,	July	2009).12,13 The survey results 
demonstrate that experienced dental hygiene re-
searchers also believe that education is integral to 
pursuing a clinical research role. The majority of re-
spondents agreed that the baccalaureate prepared 
dental hygienist should possess the knowledge and 
skills addressed in both the University of Michigan 
Dental Hygiene Degree Completion e–Learning Pro-
gram and SOCRA research–related competencies. 
Therefore,	it	can	be	assumed	that	other	university	
programs with similar research–related competen-
cies will prepare baccalaureate dental hygienists for 

Figure 1: Important Components for Pursuing 
a Clinical Research Role

retention	are	necessary.	Only	5%	were	neutral	and	
5%	disagreed.	Eighty–five	percent	agreed	that	the	
knowledge and application of safety reporting re-
quirements as they relate to federal regulations 
and	Good	Clinical	Practice	Guidelines,	such	as	re-
porting	any	adverse	events,	expected/unexpected	
events or events that relate to safety in a clinical 
trial,	 is	necessary.	This	compares	to	10%	neutral	
and	5%	who	disagree.

There was less agreement among the 2 addition-
al questions related to the clinical research role. 
Over	 half	 of	 the	 respondents	 (67.5%)	 agreed	 a	
baccalaureate degree level dental hygienist needs 
to possess the skills to prepare a manuscript for 
submission to a peer–reviewed journal to pursue 
an	entry–level	role	in	clinical	research.	Only	15%	
were	 neutral	 and	 17.5%	 disagreed.	 The	 other	
question assessed the importance of grant writing 
skills when pursuing an entry–level clinical role. 
Forty–one	percent	were	neutral	regarding	this	skill,	
33.3%	agreed	and	25.6%	disagreed.

In order to gain supplemental data regarding 
the necessary skills and education for a career in 
clinical	research,	the	respondents	were	asked	what	
education	 and/or	 skills	 proved	most	 valuable	 for	
them when pursuing a career in clinical research. 
Of the 35 dental hygienists that responded to the 
question,	2	major	themes	emerged:	education	and	
mentoring. Education was indicated most often as 
valuable for pursuing a career in clinical research. 
The	pursuit	of	a	master’s	degree,	obtaining	clini-
cal	 research	certification	and	courses	 in	statistics	
and	research	methodology	were	listed	as	beneficial	
for pursuing a clinical research role. On–the–job 
training,	effective	communication	skills	and	clinical	
skills	 were	 also	 identified	 as	 being	 important	 for	
pursuing	a	career	in	clinical	research	(Figure	1).

Research	Certification	and	Educational	Level	
Data

The majority of respondents indicated they 
have	obtained	a	masters	level	of	education	(65%),	
whereas	20%	reported	having	attained	a	baccalau-
reate	degree	and	only	15%	have	obtained	a	PhD.	
Table II categorizes the responses by education-
al level and indicates the number of respondents 
that	have	obtained	certification	through	a	research	
certification	program.	An	effort	to	analyze	the	sur-
vey responses in relation to educational level was 
attempted by biostatisticians at the University of 
Michigan.	 However,	 statistical	 analysis	 was	 not	
possible due to the small sample size.19

The	 majority	 of	 respondents	 (90%)	 indicated	
that	they	have	not	obtained	certification	through	a	

research	certification	program,	such	as	SOCRA	or	
the Association of Clinical Research Professionals. 
Of	 the	4	 individuals	 that	 have	obtained	 certifica-
tion,	3	have	obtained	a	baccalaureate	degree	and	
1 a master’s degree. There are not enough indi-
viduals	in	both	groups	(certified	and	non–certified)	
to analyze the data to determine if there is a sig-
nificant	difference	in	the	responses	based	on	cer-
tification	 status	 (Braun,	 personal	 communication,	
October	2009).
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Conclusion
The results of this study indicate that research–

related	competencies,	such	as	those	incorporated	in	
the University of Michigan Dental Hygiene Degree 
Completion	 e–Learning	 Program,	 will	 assist	 with	
preparing a baccalaureate dental hygienist to pursue 
an entry–level role in clinical research. The results 
also	 indicate	 that	 obtaining	 certification	 through	
a	 research	 certification	 program,	 such	 as	 SOCRA,	
may assist with acquiring vital education and skills 
necessary to pursue a clinical research role. In ad-
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an	entry–level	role	in	clinical	research.	Certification	
through	a	clinical	research	certification	program	will	
also	be	beneficial	for	dental	hygienists	interested	in	
pursuing a clinical research role.

Results from the open–ended question indicate 
that continuing education beyond the baccalaure-
ate	level	is	beneficial	and	may	provide	for	additional	
research–related opportunities.  Some respondents 
commented that many of the skills listed in the ques-
tions were skills obtained through education beyond 
the baccalaureate level and over–time with clinical 
research	experience.	The	majority	(65%)	have	ob-
tained	a	minimum	of	a	master’s	degree	education,	
which may have an impact on these responses. On–
the–job training was also indicated as important for 
pursuing a clinical research role.

The survey did not include an adequate num-
ber of individuals to explore for statistical differ-
ences between the responses of those from the 3 
educational levels. Additional research involving a 
larger population is necessary to determine whether 
statistical differences exist between the responses 
based	on	educational	background	(Braun,	personal	
communication,	October	2009).

The importance mentoring had for the dental 
hygiene researchers in pursuing a clinical research 
role supports the proposed model of collaboration 
suggested by Cobban et al to increase research in-
volvement.14 Increasing opportunities for baccalau-
reate dental hygiene students to work with expe-
rienced dental hygiene researchers is one method 
for students to gain practical clinical research skills. 
Additional research related to dental hygiene bac-
calaureate programs and their mentoring opportu-
nities for students could assist with furthering such 
practices.

dition	to	education,	obtaining	the	guidance	of	an	ex-
perienced mentor also plays an important role when 
pursuing a career in clinical research.

This	study	contributes	to	the	existing,	but	limited,	
body of knowledge regarding the clinical research 
role. Additional research is necessary to further gain 
an understanding of the clinical research role in or-
der to increase research involvement. Further study 
of research–related competencies incorporated into 
dental hygiene program curricula may improve the 
education and skills obtained in these programs. 
Assessing the mentoring practices among bacca-
laureate dental hygiene programs may increase 
the mentoring opportunities available for students 
interested in a career in clinical research. Expand-
ing research–related knowledge and skills acquired 
through baccalaureate programs may assist den-
tal hygienists with understanding that research is 
as viable career option. Increased understanding 
of the skills and education necessary to pursue an 
entry–level	role	in	clinical	research,	combined	with	
providing	experienced	mentoring,	may	also	have	an	
impact on the clinical research involvement of bac-
calaureate	dental	 hygienists.	Ultimately,	 increased	
research involvement from dental hygienists will as-
sist with addressing the NDHRA and furthering the 
dental hygiene profession.1
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introduction

Several	governmental,	dental	and	
medical agendas have been pub-
lished that state the importance of 
oral health and overall well being. 
The	 first	 Surgeon	 General’s	 Report	
on Oral Health in America empha-
sized the importance of oral health 
to general health and well being.1 
The report discussed the emerging 
associations between oral health and 
systemic conditions and noted that 
chronic oral infections can be asso-
ciated	with	diabetes,	heart	and	lung	
diseases,	 stroke	 and	 preterm	 labor	
and low birth weight.1 The United 
States Department of Health and 
Human	Resource	document,	Healthy	
People	2010,	outlines	a	plan	for	dis-
ease prevention and health promo-
tion,	including	dental	health.2 A goal 
of Healthy People 2010 is to improve 
the	health	and	well	being	of	women,	
infants and children. Among other 
conditions,	 low	 birth	 weight	 and	
prematurity are indicated as major 
concerns in the United States.2 The 
2003	Surgeon	General’s	National	Call	
to	Action	reflects	the	work	of	public	
and private sectors working collab-
oratively to achieve the goals of oral 
health and general health and well 
being of all Americans.3	In	addition,	
the American Dental Hygienists’ As-
sociation’s National Dental Hygiene 
Research	Agenda,	updated	 in	2007,		
has emphasized the need for investigation regard-
ing how dental hygienists are utilizing emerging sci-
ence to reduce risk in susceptible patients.4 These 
documents support the need for increased aware-
ness among health care professionals and patients 

Nurse	Practitioner’s	and	Certified	Nurse	
Midwives’	Knowledge,	Opinions	and	
Practice Behaviors regarding Periodontal 
Disease and Adverse Pregnancy Outcomes

Katherine	T.	Wooten,	RDH,	MS;	Jessica	Lee,	DDS,	MPH,	PhD;	Heather	
Jared,	RDH,	MS;	Kim	Boggess,	MD;	Rebecca	S.	Wilder,	RDH,	MS

abstract
Purpose: The purpose of this study was to assess the knowl-
edge,	 opinions	 and	 practice	 behaviors	 of	 nurse	 practitioners	
(NP)	and	certified	nurse	midwives	(CNM)	regarding	periodontal	
disease and adverse pregnancy outcomes.

methods:	A	45	item	survey	was	developed,	approved,	pretest-
ed,	 revised	and	mailed	 to	404	North	Carolina	NPs	and	CNMs	
who provide prenatal care. Data was entered into an excel data-
base and transferred to SPSS for Windows for complete analy-
sis. Linear regression modeling was used to determine statisti-
cal	significance.

results: A	total	of	219	NPs	and	CNMs	responded	to	the	mailed	
survey,	achieving	a	response	rate	of	54%.	NPs	and	CNMs	re-
ported having limited knowledge regarding oral health. The ma-
jority felt they should collaborate with oral health care profes-
sionals to screen patients for periodontal disease. Most agreed 
they needed more information about periodontal disease and 
adverse pregnancy outcomes.

Conclusion: NPs and CNMs who frequently examine women 
could serve an important role in screening for oral health prob-
lems and making appropriate dental health referrals. Increased 
basic and continuing education could prepare these profession-
als for collaborative care with oral health care professionals. This 
study suggests that collaboration between NPs and CNMs with 
dental professionals could lead to improved oral health care for 
pregnant patients.

Keywords:	Periodontal	disease,	Preterm	birth,	adverse	preg-
nancy	outcomes,	oral	health	knowledge,	interprofessional	col-
laboration,	nurse	practitioners,	certified	nurse	midwives

This	study	supports	the	NDHRA	priority	area,	Health Promo-
tion/Disease Prevention: Validate and test assessment in-
struments/strategies/mechanisms	that	increase	health	promo-
tion and disease prevention among diverse populations.

Research

about the risk factors associated with periodontal 
disease and other systemic conditions. The purpose 
of	this	study	is	to	find	out	if	there	is	a	relationship	
between	nurse	practitioners	(NP)	and	certified	nurse	
midwives	 (CNM)	 concerning	 knowledge,	 opinions	
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review of the literature
Periodontal Disease and adverse Pregnancy 
outcomes

Periodontal disease may be an independent con-
tributor	 to	systemic	conditions,	such	as	heart	dis-
ease,	 	 respiratory	diseases,	diabetes	mellitus,	 ad-
verse pregnancy outcomes and stroke.5–10 Preterm 
birth is the leading perinatal problem in the United 
States.11 A low birth weight infant weighs less than 
2,500	grams.12	A	preterm	infant	is	classified	as	late	
preterm	 (34	 to	 36	 weeks),	 moderately	 preterm	
(32	 to	36	weeks)	and	very	preterm	(less	 than	32	
weeks).13	Between	1996	and	2006,	the	rate	of	 in-
fants born preterm in the United States increased 
more	than	16%.13

Since	 the	early	1990s,	 investigators	have	 stud-
ied the relationship between periodontal disease 
and adverse pregnancy outcomes.5,14–19	 In	 1998,	
Offenbacher et al sought to determine if periodon-
tal infections in pregnant women trigger preterm 
births.5 The results indicated that gingival crevicular 
fluid		and	Prostaglandin	E2	(PGE2)	levels	were	sig-
nificantly	higher	in	mothers	who	gave	birth	prema-
turely,	or	had	a	low	birth	weight	infant,	compared	to	
women giving birth to term and normal birth weight 
infants. The researchers concluded that periodontal 
disease	is	a	sufficient	infectious	challenge	to	cause	
preterm	birth	and	low	birth	rate.	More	recently,	Bog-
gess et al found that women who are pregnant and 
have moderate or severe periodontal disease early 
in	pregnancy	have	a	 risk	 ratio	of	2.3	 (1.1	 to	4.7)	
for a small–for–gestational–age infant.18	 Gazolla	
et al conducted a study to evaluate the effect of 
periodontal treatment for pregnant women and to 
determine if this treatment can interfere with preg-
nancy duration and weight of the newborn.9 They 
found that those in the non–treated group had a 
higher	incidence	(79%)	of	preterm	delivery.

The	link	between	periodontitis,	preterm	birth	and	
low	 birth	weight	may	 be	 that,	 in	 the	 presence	 of	
periodontal	disease,	lipopolysaccaride	exposure,	in-
flammatory	mediators	and	maternal	 cytokine	pro-
duction	 in	 the	 maternal	 serum,	 the	 patient	 is	 at	
risk for adverse pregnancy outcomes. Periodontal 
disease	serves	as	a	reservoir	for	lipopolysaccaride,	
which can target the placenta membrane through 
the bloodstream.5,14	 Inflammatory	 cell	 mediators	
TNFα	and	PGE2,	which	are	produced	locally	 in	the	
oral	 cavity,	 can	serve	as	a	 source	of	 fetotoxic	 cy-
tokines.14	An	increase	in	these	inflammatory	cytok-
ines may contribute to preterm rupture of the mem-

branes	and	uterine	contractions,	which	can	lead	to	
miscarriage or preterm birth.15	Maternal	cytokines,	
TNFα	and	prostaglandin	production,	in	response	to	
gram–negative	periodontal	infection,	have	been	as-
sociated with the onset of labor.

A	few	studies	have	failed	to	find	a	relationship	be-
tween dental health and pregnancy outcomes.20–23 
While the reasons for these results have yet to be 
identified,	 overall	 studies	 suggest	 potential	 ben-
efits	 for	 addressing	 oral	 health	 during	 pregnancy	
and	have	confirmed	that	it	is	safe	to	provide	dental	
treatment during pregnancy.24

The cost of treating infants due to adverse preg-
nancy outcomes is in the billions of dollars each year.25 
Therefore,	 insurance	 companies	 are	 beginning	 to	
pay attention to the relationship of poor oral health 
and certain systemic conditions. Several companies 
are	adding	enhanced	benefits	to	dental	plans	that	
target high–risk populations. Aetna Inc. has added 
an additional scaling and periodontal maintenance 
appointment	for	pregnant	women,	those	with	heart	
disease	and/or	cerebrovascular	disease	and	patients	
with diabetes.26,27 Increasing awareness within the 
insurance companies and the medical community is 
one	of	the	first	steps	to	improving	oral	health	and	
educating patients regarding the oral systemic link. 
However,	 it	 may	 take	more	 than	 the	 dental/den-
tal hygiene profession and insurance companies to 
expand the education needed to improve the oral 
health condition of pregnant patients.

Pregnant women’s Knowledge and Behaviors 
regarding oral Health

The Center for Disease Control and Prevention 
(CDC),	Division	 of	Oral	Health,	 attempted	 to	 look	
at women’s knowledge and attitudes regarding oral 
health and dental visits during pregnancy. Data 
was used from the CDC Pregnancy Risk Assess-
ment	 Monitoring	 System,	 which	 surveys	 women’s	
attitudes,	experiences	and	behaviors	before,	during	
and	after	pregnancy.	The	findings	showed	that	most	
women	did	not	visit	 the	dentist	during	pregnancy,	
and	 of	 those	who	 reported	 having	 oral	 problems,	
50%	did	not	seek	care.	The	qualitative	results	show	
that many pregnant women believe that poor oral 
health is normal during pregnancy and that some 
dental procedures could harm the unborn child.28

Habashneh	et	el	conducted	a	study	of	625	preg-
nant women to investigate factors related to the 
utilization of dental care during pregnancy and to 
assess their knowledge about oral health during 
pregnancy and the affect on pregnancy outcomes.29 
Only half reported visiting the dentist while preg-
nant. Even though the socioeconomic status of the 

and practice behaviors regarding periodontal dis-
ease and adverse pregnancy outcomes.
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subjects	was	high,	 the	knowledge	of	 the	 relation-
ship between oral health and adverse pregnancy 
outcomes was limited. The authors concluded that 
oral health education is important before and during 
pregnancy,	because	 it	 raises	greater	awareness	of	
the potential relationship of oral health and adverse 
pregnancy outcomes.

One way to increase education among pregnant 
women is through the interprofessional collabora-
tion of all health care professionals that are involved 
in	the	care	of	the	patient.	Dentists,	dental	hygien-
ists,	physicians	and	nurses	could	participate	in	pro-
viding	oral	health	exams,	refer	patients	as	needed	
and educate patients about the oral–systemic link 
and its possible relationship to adverse pregnan-
cy	 outcomes.	However,	 limited	 research	has	 been	
conducted to investigate the knowledge level and 
willingness of health care providers to participate in 
oral health assessment and education.

Physicians’ Knowledge and Behaviors regarding 
oral Health

Physicians are in the position to help prevent oral 
disease,	but	they	may	lack	the	knowledge	and	skill	
to do so. Lewis et al reported on a national survey 
of	1,600	pediatricians	and	found	that	90%	felt	they	
had an important role in identifying dental prob-
lems	and	teaching	prevention	to	families,	but	only	
half felt they had training in medical school or resi-
dency regarding dental issues.30	 In	 addition,	 only	
9%	answered	correctly	in	the	knowledge	section	on	
oral health questions. McCundiff et al showed that 
only	7%	of	primary	care	physicians	performed	an	
oropharyngeal	cancer	examination	on	patients,	and	
that their knowledge level needed to be more cur-
rent.31

Wilder	at	el	conducted	a	study	with	194	practicing	
obstetricians in a 5 county area in central North Car-
olina.32 When asked about the description of gingivi-
tis,	95%	answered	correctly,	but	only	67%	correctly	
answered the question regarding the description of 
periodontitis. When asked about the causes or what 
is	associated	with	periodontal	disease,	94%	correct-
ly	answered	bacteria,	although	73%	answered	tooth	
decay,	69%	said	aging	and	51%	answered	excess	di-
etary	sugar.	Only	22%	looked	into	patients’	mouths	
at initial prenatal examination. That number rose to 
48%	when	a	problem	was	mentioned	by	the	patient.	
Fifty percent rarely or never recommended a dental 
examination.	However,	84%	considered	periodontal	
disease to be as important a risk factor to adverse 
pregnancy events as those currently known in ob-
stetrics practice. This study concurred with others 
that there is limited incorporation of oral health as-
sessment or education in medical settings.

At	the	University	of	Washington	(UW),	investiga-
tors estimated that medical students received about 
2 hours of lecture on oral health during their 4 years 
of medical school.33,34	 In	 2005,	 a	 new	 oral	 health	
elective was created at the UW Medical School to 
provide	medical	students	with	the	knowledge,	atti-
tude and skills to graduate and provide preventative 
dental	care.	The	lectures	were	taught	by	9	pairs	of	
medical and dental faculty. After each lecture there 
was a clinical laboratory or an interview with a pa-
tient to enable the medical students to get practical 
experience. Dental students served as volunteers 
during	 the	 laboratory	exercises,	and	they	assisted	
the medical students during the performance of oral 
exams	and	the	application	of	fluoride	varnish.	The	
results of the pre– and post–test of oral health at-
titudes,	 confidence	 and	 knowledge	 were	 that	 the	
medical students’ attitudes toward oral health were 
more	positive	at	the	completion	of	the	course,	and	
their	confidence	in	identifying	oral	disease	was	high-
er	(p<0.001).

nurses Knowledge and Behaviors regarding 
oral Health

Nurses are extremely important to the care of 
patients in all aspects of their health. They are in 
an	ideal	position	to	screen	for	dental	disease,	refer	
for dental care and promote good oral health. In 
the	January	2008	issue	of	Maternal	Child	Nursing,	
Clemmens	and	Kerr	introduced	a	Nurses’	Plan	of	Ac-
tion	 to	 respond	 to	 “largely	 preventable	 diseases,”	
namely oral health problems.35 The authors stressed 
the need for nurses to understand the range of 
oral health problems associated with systemic and 
chronic	health	conditions.	However,	with	little	inte-
gration	of	oral	health	topics	in	nursing	curricula,	it	is	
unlikely that this will be accomplished quickly.36

One	hundred	and	fifty–eight	United	States	prima-
ry care nursing centers were surveyed to determine 
to	what	extent	they	provide	oral	health	screening,	
education and referral services for patients.37 The 
study	also	identified	factors	that	encourage	or	dis-
courage	these	services.	Results	found	that	49%	al-
most always screen patients for gum infections and 
oral	 lesions,	20%	reported	 teaching	 their	patients	
how to perform oral cancer self–examinations and 
19%	were	informed	about	the	effects	of	xerostomia.	
Most reported infrequently referring patients for 
treatment of oral conditions. Factors that discour-
aged referrals were lack of referral resources and 
unavailability of health care professionals to provide 
on-site basic oral health services in the centers. Fac-
tors that encouraged the integration of oral health 
services into primary care nursing centers were an 
appreciation	for	the	benefits	of	oral	health	and	being	
knowledgeable to perform oral health services. This 
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data provides support for the collaboration of oral 
health care professionals and nurses to expand oral 
health services.

Nurse	Practitioners	and	Certified	Nurse	Midwives

A NP is a post master’s degree nurse with a focus 
in	areas	such	as	family,	adult,	pediatric	or	women’s	
health care. NPs gain knowledge and skills in ad-
vanced	comprehensive	assessment,	diagnostic	rea-
soning and the management of health problems. 
They work in prenatal clinics and are in ideal posi-
tions to implement and direct educational programs 
for expectant mothers.38 Nurse midwives have been 
practicing	since	the	1920s,	however,	the	criteria	for	
credentialing	CNMs	was	 approved	 in	 1994.	 It	 has	
been	reported	that	70%	of	women	who	receive	care	
from CNMs are vulnerable to poor health outcomes 
due	 to	socioeconomic	status	and	ethnicity,	among	
others.39	Many	times,	NPs	and	CNMs	are	the	 indi-
viduals	implementing	screenings,	referrals	and	the	
promotion of oral health in pregnant women. How-
ever,	little	is	known	about	their	potential	role	in	de-
creasing periodontal disease in expectant women.

The purpose of this study was to assess the knowl-
edge,	opinions	and	behaviors	of	NPs	and	CNMs	re-
garding periodontal disease and adverse pregnancy 
outcomes. The study was conducted via a mailed 
questionnaire. The questions addressed knowledge 
and behaviors regarding periodontal disease and 
adverse	pregnancy	outcomes,	opinions/perceptions	
of the NP’s and CNM’s role relative to oral health and 
demographics and personal oral health experience.

methods and materials
The survey instrument was developed by the re-

search team and approved by the Biomedical In-
stitutional Review Board at the University of North 
Carolina	(UNC).	It	consisted	of	45	open	and	closed	
ended questions and Likert scale questions. Pilot 
testing occurred with 5 prenatal care providers. Af-
ter	revision	and	final	approval,	it	was	mailed	to	all	
NPs	and	CNMs	(n=404)	who	provide	prenatal	care	
in North Carolina.

The sample was randomly selected from a mail-
ing list obtained from the North Carolina Medical 
Board. A cover letter explaining the purpose of the 
study and the importance of participation was in-
cluded along with an information request form that 
was used in an incentive drawing for 5 gift cards. 
Subjects were asked to return the completed sur-
veys in the stamped return envelope 3 weeks after 
mailing.	A	second	mailing	was	conducted	6	weeks	
later.

Data analysis

Descriptive statistics reporting percentage fre-
quency distributions of responses for NPs and CNMs 
characteristics,	knowledge	and	practices	were	run	
using SPSS statistical software. After an examina-
tion of bivariate associations of independent vari-
ables	and	referral,	a	logistic	regression	model	was	
developed to test the effects of nurses’ knowledge 
and training on the likelihood of providing dental 
care services while accounting for years in prac-
tice. To facilitate interpretation of the regression 
parameter	 estimates,	 categorical	 variables	 were	
created from the continuous summary scores for 
the 7 explanatory variables by using either the up-
per	or	 lower	20	to	35%	of	responses	as	one	cat-
egory or the other responses as another.

results
Demographics

A	total	of	219	NPs	and	CNMs	responded	to	the	
mailed	survey,	achieving	a	response	rate	of	54%.	
Thirty	 surveys	 were	 returned	 due	 to	 insufficient	
address.	Eighty–five	percent	of	participants	report-
ed providing prenatal care in North Carolina to an 
average	of	45	patients	per	week	(range	1	to	350).	
Almost half of those surveyed reported working in 
a publicly funded facility. The majority of respon-
dents	had	provided	prenatal	care	for	more	than	6	
years. Thirteen percent have been told they have 
periodontal	disease	and	96%	rated	their	oral	health	
as	good	or	excellent	(Table	I).

Oral Periodontal Examinations: Sixty–two per-
cent of the nurses reported looking in a patients’ 
mouth	 (oral	 health	 examination)	 as	 part	 of	 rou-
tine care at the initial prenatal visit. Six percent 
reported never looking in the patient’s mouth. The 
remainder	 looked	 only	 if	 the	 patient	 identified	 a	
problem. Twenty percent indicated that it was the 
responsibility of dental professionals to provide the 
exam.

Practice Behaviors

Participants were asked what prenatal care ser-
vices are provided at their work setting. Ninety–
eight percent reported providing low risk care to 
patients,	while	84%	reported	providing	non–stress	
tests.	Only	32%	reported	providing	dental	screen-
ings	 as	 part	 of	 prenatal	 services,	 while	 20%	 re-
ported	providing	dental	care	(Table	II).

When asked what referrals were made for their 
prenatal	patients	in	the	last	12	months,	the	follow-
ing was reported:
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97%	reported	referring	for	genetic	screening•	
96%	for	nutrition•	
95%	for	childbirth	preparation•	
93%	for	Women	Infant	&	Children	Supplemen-•	
tal Feeding Program
89%	for	social	work	involvement	•	
86%	for	dental	health•	

When asked what trimester is recommended for 

Prenatal	Care	Providers	(n=218)

Yes 85%	(186)

No 15%	(32)

Patients	Seen	Each	Week	(n=181)

Per week 1–350 

Mean 45

SD 43

Practice Setting

General	Practice 10%	(19)

     Solo 1%	(1)

					Group 13%	(29)

Specialty Practice 37%	(64)

Public	Health/Government 40%	(70)

Hospital Practice 10%	(17)

Other 2%	(4)

Number	of	Years	in	Practice	(n=187)

Less than 1 year 1%	(1)

1–2 Years 10%	(19)

3–5 Years 14%	(27)

6–10	Years 24%	(45)

11–20 Years 34%	(64)

More than 20 years 17%	(31)

The	Last	Time	You	Received	Dental	Care	(n=180)

Within the last six months 79%	(142)

6	months–1	year	ago 13%	(23)

1–2 Years ago 7%	(12)

2 or more years ago 2%	(3)

Never 0%	(0)

Last Examination to Assess the Health of Your 
Gums	(n=181)

Within the last six months 79%	(143)

6	months–1	year	ago 13%	(23)

1–2 Years ago 7%	(12)

2 or more years ago 2%	(3)

Never 0%	(0)

Table I: Respondents Practice Demographics 
&	Personal	Oral	Health

Yes No

Biophysical 
Profile	(BPP)	
(n=161)

67%	(108) 33%	(53)

Childbirth 
Classes 
(n=159)

55%	(88) 45%	(79)

Dental Care 
(n=140) 20%	(28) 80%	(112)

Dental Screening 
(n=	142) 32%	(45) 68%	(97)

Genetic	Consul-
tation	(n=152) 44%	(67) 56%	(85)

High Risk Care 
(n=167) 77%	(128) 23%	(39)

Low Risk Care 
(n=177) 98%	(173) 2%	(4)

Non Stress Test 
(NST)	(n=177) 84%	(149) 16%	(28)

Nutrition 
Consultation 
(n=170)

78%	(132) 22%	(38)

Ultrasound 
Examinations 
(n=168)

82%	(137) 19%	(31)

Table II: Prenatal care services provided in 
setting

*Not all respondents answered every question

Bacteria 83%	(182)

Smoking 77%	(168)

Tooth Decay 76%	(166)

Excess Sugar Consumption 62%	(135)

Aging 54%	(119)

Genetics 52%	(113)

Child Bearing 42%	(92)

Table III: NPs’ and CNMs’ beliefs associated 
with	Periodontal	Disease	(n=219)

*Not all respondents answered every question

patients	to	initiate	dental	treatment,	56%	reported	
the	 first	 trimester,	 39%	 reported	 the	 second	 tri-
mester	and	1%	identified	the	third	trimester.

Knowledge

Participants were asked about factors contribut-
ing to gum disease. Eighty–three percent reported 
bacteria,	 77%	 reported	 smoking	 and	 76%	 iden-
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tified	 tooth	 decay	 as	 being	 associated	 with	 gum	
disease.	However,	 62%	erroneously	 thought	 that	
excess sugar consumption is associated with gum 
disease	(Table	III).

Regarding	 knowledge	 about	 gingivitis,	 67%	
identified	it	as	a	reversible	redness/swelling	of	the	
gums,	and	49%	as	a	potentially	 reversible	 infec-
tion.	When	asked	about	periodontitis,	65%	percent	
indicated that it is a potentially reversible infection 
of	the	gums,	while	27%	identified	it	as	tooth	de-
cay. Ninety–three percent correctly answered that 
periodontitis is worse than gingivitis.

opinions

One section of the survey asked the opinions of 
NPs and CNMs about periodontal diseases and their 
role	in	oral	health	assessment	and	education	(Table	
IV).	When	 asked	 if	 they	were	 trained	 to	 provide	
an	 oral	 exam,	 only	 41%	 answered	 affirmatively.	
Ninety–four percent indicated that they should be 

Strongly 
Agree Agree Disagree Strongly 

Disagree
Don’t 
Know

I	am	trained	to	provide	an	oral	exam	(n=183) 4%
(7)

37%
(67)

37%
(68)

19%
(35)

3%
(6)

I am comfortable looking in a patient’s mouth and 
determining	if	they	have	gum	disease	(n=184)

3%
(5)

45%
(83)

39%
(71)

10%
(18)

4%
(7)

My knowledge about periodontal disease is current 
(n=	183)

1%
(1)

19%
(35)

60%
(109)

14%
(25)

7%
(13)

Nurse	practitioners,	physician	assistants	and	nurse	
midwives should be taught about periodontal health 
(n=	183)

52%
(96)

47%
(86) 0% 0% 1%

(2)

I need additional information about periodontal 
disease and its impact on adverse pregnancy 
outcomes	(n=184)

30%
(56)

61%
(112)

6%
(11)

2%
(3)

1%
(2)

My patients are knowledgeable about the importance 
of	good	oral	health	during	their	pregnancy	(n=	183)

3%
(5)

18%
(33)

50%
(91)

25%
(45)

5%
(9)

Nurse practitioners and nurse midwives should be 
taught how to perform a cursory examination to 
determine	health	or	disease	(n=184)

40%
(72)

54%
(99)

2%
(4) 0% 5%

(9)

Nurse practitioners and nurse midwives should 
perform periodontal examinations to determine if a 
patient	needs	to	be	referred	to	a	dentist	(n=	184)

28%
(52)

50%
(92)

14%
(26)

1%
(2)

7%
(12)

Nurse practitioners and nurse midwives need to 
collaborate with dental professionals to reduce a 
patient’s risk of having an adverse pregnancy 
outcome	(n=184)

43%
(79)

52%
(95)

2%
(3) 0% 4%

(8)

I am comfortable referring patients with dental 
problems	(n=	184)

57%
(105)

40%
(74)

2%
(4) 0% 1%

(1)

Periodontal disease is a risk factor for adverse 
pregnancy	outcomes	(n=184)

41%
(75)

49%
(90)

1%
(2) 0% 9%

(17)

If a patient has periodontal disease she is more likely 
to have adverse pregnancy outcomes than a patient 
with	healthy	gums	(n=184)

34%
(63)

51%
(94)

2%
(3) 0% 13%

(24)

Table IV: Opinions of NPs and CNMs about Periodontal Disease

taught how to perform a cursory examination to 
determine	health	or	disease,	while	95%	said	they	
need to collaborate with dental professionals to re-
duce a patient’s risk of having an adverse preg-
nancy outcome. Eighty–seven percent agreed that 
in recent years an association has been made be-
tween periodontal disease and adverse pregnancy 
outcomes,	 and	85%	agreed	 that	 if	 a	 patient	 has	
periodontal disease she is more likely to have ad-
verse pregnancy outcomes than a patient with 
healthy gums. When asked to identify the single 
most important reason for not providing an oral 
health	exam,	20%	indicated	that	it	was	the	respon-
sibility of dental professionals.

Table V reports the results of the logistical re-
gression analysis for providing dental services. In-
terestingly,	NPs	and	CNMs	who	had	a	dental	clinic	
present	in	the	primary	practice	setting,	or	were	ed-
ucated	in	an	institution	near	a	dental	school,	per-
formed more dental services in the work setting.



128 The Journal of Dental Hygiene Vol. 85 • No. 2 • Spring 2011

Variables Odds 
Ratio

P–Val-
ue

Years	in	practices	(5	years	or	
less	vs.	6	or	greater) 0.13 0.20

Dental clinic present in primary 
practice	setting	(Yes	vs.	No) 0.008 <0.05

Dental training in the curriculum 
(Yes	vs.	No) 1.10 0.90

Dental school present in institu-
tion where nursing training was 
received	(Yes	vs.	No)

11.3 <0.05

Dental	Knowledge	(Range	0–9,	
9=higher	dental	knowledge) 2.3 <0.05

Table V: Results of logistic regression analysis 
for	providing	dental	services	(n=160)

dentists who they can refer patients to if needed. 
The number of potential referral sources could be 
increased through a collaborative effort between 
dentists,	dental	hygienists,	NPs	and	CNMs.

It	was	interesting	to	find	that	dental	services	by	
NPs and CNMs were increased if the profession-
al had been educated in a setting near a dental 
school. Perhaps this is a “call to action” on the part 
of dentistry and dental hygiene to play a larger role 
in further educating our nursing colleagues about 
the importance of oral health and to also provide 
training on oral screening techniques and proper 
referral for treatment needs. New York University’s 
Dental School and Nursing School have sought to 
combine their curriculum to provide comprehen-
sive care to all patients.42 

Participants in this study who had a dental clinic 
present in the primary practice setting were more 
likely to perform dental services. One would as-
sume that having a clinic nearby eases the process 
of	 referral.	 Again,	 oral	 health	 care	 professionals	
such as dental hygienists and nurses need to work 
collaboratively	 to	find	mechanisms	 to	access	oral	
health care for patients in need.

A few limitations of this study warrant discus-
sion.	While	a	larger	response	rate	was	anticipated,	
the	 response	 rate	 of	 54%	 is	 sufficient	 to	 assess	
the knowledge and practice behaviors of nurses 
regarding periodontal disease and adverse preg-
nancy outcomes. While non–response bias was ex-
amined,	none	was	determined	to	be	present.	How-
ever,	non–response	bias	cannot	be	fully	assessed	
with the information provided from the medical 
board. The results might not have external validity 
and may not be generalized to other states.

Discussion
With the possible oral–systemic links that have 

been	 identified	 between	 periodontal	 disease	 and	
certain	systemic	conditions,	it	is	imperative	that	all	
health care practitioners be aware of a woman’s 
oral health condition.40 Nurses are in an ideal situ-
ation to identify and refer women that need dental 
care. Prevention through education is needed by 
all prenatal care providers to teach mothers the 
importance of oral health for themselves and ulti-
mately their babies.41

With increased awareness regarding potential 
oral–systemic	 links,	 health	 care	 providers	 must	
collaborate to educate pregnant patients before 
and	during	pregnancy.	In	the	present	study,	95%	
of North Carolina NPs and CNMs agreed they need 
to collaborate with dental professionals to reduce 
patients’ risk of having an adverse pregnancy out-
come.	However,	few	reported	having	sufficient	oral	
health content in their professional school curricu-
lums,	 and	 only	 a	 few	 reported	 being	 adequately	
trained to provide an oral health examination. Only 
20%	reported	being	up	to	date	in	oral	health	issues	
and periodontal disease. The authors of this study 
suggest that increased oral health education in 
NPs and CNMs academic programs could increase 
the knowledge level regarding periodontal disease 
and adverse pregnancy outcomes and potentially 
benefit	pregnant	women	and	their	 infants.	In	ad-
dition,	the	authors	strongly	promote	increased	col-
laboration	between	NPs,	CNMs	and	oral	health	care	
professionals to coordinate and provide better care 
for	pregnant	patients.	While	62%	of	providers	re-
ported conducting an oral health examination as 
part	of	routine	care	at	the	initial	prenatal	visit,	6%	
reported	never	looking	in	the	patient’s	mouth,	and	
40%	looked	only	if	the	patient	identified	a	problem.	
The majority want additional information regarding 
periodontal disease and adverse pregnancy out-
comes.	Therefore,	training	nurses	how	to	provide	
a visual screening for oral health problems is also 
recommended.	 For	 practicing	 nurses,	 continuing	
education courses on periodontal disease and sys-
temic conditions could be developed by the dental 
community.	Also,	having	oral	health	referral	sourc-
es available for nursing professionals so they can 
easily refer pregnant women for oral health care 
needs might facilitate the process and promote 
better oral health care for pregnant women.

Pregnant	 women	 who	 have	 bleeding	 gingiva,	
loose	 teeth,	oral	malodor	or	 inflammation	 should	
be	referred	to	a	dentist,	dental	hygienist	or	dental	
clinic. Nurses could proactively identify dental clin-
ics that will accept expectant mothers who have 
no	 insurance	 or	 who	 have	 financial	 barriers.	 In	
the	 current	 study,	 69%	 reported	 that	 they	 knew	
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Conclusion
Most NPs and CNMs reported that their basic 

nursing education did not include oral health in the 
curriculum.	Therefore,	few	prenatal	care	providers	
feel that they are adequately trained to provide 
an oral health examination and refer for potential 
dental needs. Increased oral health education in NP 
and CNM programs could increase the knowledge 
level regarding periodontal disease and adverse 
pregnancy outcomes and potentially impact preg-
nant	women’s	oral	health.	In	addition,	the	current	
study concludes that oral health care professionals 
need to collaborate more with NPs and CNMs to 
improve the oral health care of pregnant patients. 
There are many opportunities in various work set-
tings	 for	 nurses	 to	 educate,	 promote	 oral	 health	
and provide risk assessment to women.

One	of	the	authors	serves	on	the	Scientific	Advi-
sory Board for Colgate Oral Pharmaceuticals.
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Future studies might investigate a model for oral 
health promotion through a collaborative model. 
Another study might address the impact of includ-
ing oral health content and diagnostic techniques 
in curricula of NPs and CNMs to assess knowledge 
levels and practice behaviors of these professionals 
who care for pregnant women.
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introduction

Oral health is integral to overall 
health and well–being. Oral Health 
in America: A Report of the Surgeon 
General	states	“there	is	a	‘silent	epi-
demic’ of oral disease which is affect-
ing our most vulnerable citizens.”1 In 
response	to	key	findings	in	the	Sur-
geon	 General’s	 report,	 the	 National	
Call To Action To Promote Oral Health 
was written to encourage private and 
public entities to collaborate to ad-
dress the issues of oral health dispar-
ities,	including	those	with	disabilities	
and special needs.1

Interface with a Community Feeding 
Team to Address Oral Health of Special 
Needs Children: A Pilot Project
Merri	L.	Jones,	RDH,	MSDH;	Linda	D.	Boyd,	RDH,	RD,	EdD

abstract
Purpose:	Children	with	special	health	care	needs	(CSHCN)	are	
most in need of anticipatory guidance and prevention. Achiev-
ing	and	maintaining	optimal	oral	health	is	challenging,	due	to	
the many challenges this group faces both in medical and den-
tal care. The purpose of this pilot project was to identify the 
educational needs of health professionals on a feeding team to 
prepare them to provide anticipatory guidance to special needs 
children,	 along	with	 preliminary	 investigation	 into	 the	 role	 of	
the dental hygienist in improving the oral health of the CSHCN 
served by the feeding team. 

methods: Small focus groups were used to determine educa-
tional	needs	of	the	feeding	team	and	provide	initial	identification	
of the role of the dental hygienist on the feeding team. 

results: The needs assessment indicated interest in an in–ser-
vice to address connections between oral health and feeding 
issues,	i.e.	problems	related	to	tube	feeding	and	oral	hypo–	and	
hypersensitivities of the CSHCN. 

Conclusion: This project suggests there is a role for the dental 
hygienist on the feeding team to provide preventive dental care 
and referral as well as education for caregivers and therapists. 
Future research is needed to further delineate the role of the 
dental hygienist on the feeding team as well as implementa-
tion of a model for integrating them into this multidisciplinary 
team.

Keywords:	 Oral	 health,	 Health	 care	 disparities,	 Dental	 care	
for	disabled,	Children	with	disabilities,	Interdisciplinary	Health	
Team

This	study	supports	the	NDHRA	priority	area,	Health Services 
research: Assess the impact of dental hygiene services on the 
outcomes of care for patients with special health care needs

Research

review of the literature

In an effort to bring together the 
medical and dental community to 
address oral health as a compo-
nent	 of	 overall	 health,	 The	 Ameri-
can Academy of Pediatric Dentistry 
(AAPD)	 and	 the	 Children’s	 Dental	
Health	 Project	 (CDHP)	 initiated	 a	
project titled The Interface Between 
Medicine and Dentistry in Meet-
ing the Oral Health Needs of Young 
Children.2 The project examined the 
challenges surrounding the provi-
sion of oral health care to children 
under 5 years of age.2	In	particular,	
the white paper developed by this 
project focused on access to care is-
sues and strategies for overcoming 
these challenges.

One of the groups most in need of anticipatory 
guidance	 and	 prevention	 identified	 by	 the	 AAPD	
and CDHP project were children with special heath 
care	needs	 (CSHCN),3	who	are	defined	as	 “those	
who	have	serious	physical,	behavioral	or	emotional	
conditions that require health and related servic-
es beyond  those required by children generally.”4 

Achieving and maintaining optimal oral health for 
CSHCN is challenging due to the complex issues 
this group faces both in medical and dental care. 
Issues encountered by CSHCN and their caregivers 
when trying to access oral health care include ac-
cessibility,	 financial,	 psychosocial,	 physical,	 com-
munication and medical.3
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Given	 the	 complexity	 of	 the	 special	 needs	 pa-
tient,	Casamassimo	suggests	the	following	provid-
ers have a role to play in attaining and maintain-
ing	optimal	oral	health:	dentist,	dental	hygienist,	
dental	assistant,	primary	care	physician,	specialty	
physician,	allied	therapist	and	patient	and/or	care-
giver.3 One of the challenges to creating interdis-
ciplinary partnerships is the lack of education and 
experience in caring for children with special needs 
for dental professionals and the tendency of den-
tal professionals to work in isolation from other 
health professionals.5	In	addition,	other	non–den-
tal health professionals have little or no education 
in	the	area	of	oral	health	issues,	which	leaves	them	
ill–prepared to reinforce developmentally appropri-
ate anticipatory guidance.6

One of the steps in the Washington State Col-
laborative Action Plan on Oral Health Access for 
Special Populations is to provide basic training in 
oral health to non–dental professionals who care 
for	CSHCN,	including	physicians,	nurses,	physician	
assistants	and	dietitians,	among	others.7 One way 
this might be accomplished is by working with mul-
tidisciplinary feeding teams who care for some of 
the most challenging special needs children. The 
Washington State Department of Health suggests 
the dynamic interdisciplinary approach utilized by 
community feeding teams appears to be an oppor-
tunity for the dental hygienist to interface with the 
feeding team in providing preventive oral health 
education and preventive services in the form of 
collaborative,	sustainable	models	of	health	care.8

feeding teams: an interdisciplinary approach 
to Care

A feeding team is an interdisciplinary or multi-
disciplinary team of health professionals who work 
collaboratively in evaluating and assessing issues 
surrounding feeding to avoid duplication of efforts 
and to assist in prioritizing nutrition issues faced by 
CSHCN.9 Professional members of the feeding team 
typically	include	a	physician,	nurse,	registered	di-
etitian,	 speech	 therapist,	 physical	 therapist	 and	
occupational	therapist,	among	others.9 The teams 
evaluate	 oral	motor	 skills,	 dental	 health,	 feeding	
practices,	 dietary	 intake	 and	 caregiver	 expecta-
tions.	 Assessment	 and	 intervention	may	 include,	
but	is	not	limited	to,	assessing	swallowing	ability,	
therapeutic	feeding	techniques,	proper	positioning,	
appropriate	quantities	of	food,	adequate	dietary	in-
take to meet nutrient needs and appropriate use of 
feeding tubes.9

Children	with	special	needs	comprise	18%	of	the	
population and are at greater risk of developing 
oral	disease,	and	dental	care	is	reported	to	be	the	

number one unmet health care need.4,10 A nation-
al	survey	in	2005	found	81.1%	of	CSHCN	require	
preventive	dental	care,	with	24.2%	needing	other	
dental	 care.	 In	 addition,	 the	 survey	 found	 6.3%	
were not able to obtain preventive dental care and 
2.6%	were	not	able	to	obtain	other	dental	care.11 
As licensed oral health professionals skilled in pro-
viding oral health promotion and prevention ser-
vices,	the	dental	hygienist	 is	 in	a	unique	position	
to interface with the members of the community 
feeding team to provide them with the knowledge 
needed to support parents and caregivers with an-
ticipatory	guidance,	preventive	dental	care	and	re-
ferral for other dental care.

Common issues addressed by feeding teams 
in Special needs Children

Although	 it	has	been	estimated	 that	3	 to	10%	
of	all	children	have	feeding	problems,	26	to	90%	
of those with special needs are affected.12 Medical 
conditions,	 medications	 and	 feeding	 problems	 of	
special needs children may ultimately affect tooth 
development and increase the risk for dental car-
ies,	periodontal	disease	and	fungal	infections.13

Gastroesophageal	Reflux	Disease

Gastroesophageal	reflux	disease	(GERD)	is	one	
of the most common gastrointestinal disorders in 
children	and	infants.	However,	many	children	out-
grow it around 1 year of age.14	GERD	is	the	regurgi-
tation of stomach acid contents into the oral cavity 
because the lower esophageal sphincter does not 
close	properly,	causing	troublesome	symptoms.14,15 
CSHCN are predisposed by neurologic and oral–
motor	disorders	to	chronic	GERD.14

Research	suggests	children	with	GERD	have	sig-
nificantly	higher	levels	of	salivary	mutans	strepto-
cocci	than	children	without	GERD.16 The combina-
tion	of	an	acidic	environment,	along	with	bruxism	
or	hyperactive	bite	common	in	CSHCN,	results	in	a	
more	rapid	rate	of	erosion,	which	may	result	in	in-
creased pain and sensitivity from pulp exposure.17 
However,	 the	 research	 demonstrates	 inconsistent	
results in regard to the development of caries in 
children	 with	 GERD.16,18 Preventive treatment for 
GERD	includes	 lifestyle	changes	along	with	medi-
cations or surgery.

oral, Pharyngeal and Esophageal motor and 
Sensory Disorders

Oral,	 pharyngeal	 and	 esophageal	 motor	 disor-
ders	may	occur	when	structure,	 function	or	mat-
uration of these systems are disrupted.19 These 
motor disorders are associated with many feeding 
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issues impacting a child’s oral health. The etiology 
of these motor disorders includes: neurological dis-
orders,	 intellectual	 disturbances	 (such	 as	mental	
retardation	and	dementia),	traumatic	brain	injury,	
central	nervous	system	disorders	(such	as	cerebral	
palsy),	intra–oral	and	structural	problems	(congen-
ital	clefts	or	missing	teeth)	and	the	loss	of	extra–
oral	integrity	(aggressive	cancer	therapy).19

This complex of motor disorders can result in 
signs and symptoms such as loss of muscle tone of 
the	cheeks	and	lips,	resulting	in	sialorrhea	(drool-
ing)	and	prolonged	oral	clearance	of	food,	trouble	
closing	lips,	unclear	speech,	bruxism,	oral	hypos-
ensitivity	or	hypersensitivity,	tongue	thrust,	biting	
on	eating	utensils	during	meals	and	dysphagia	(dif-
ficulty	swallowing).19,20

Sialorrhea

Sialorrhea	 results	 in	 a	 number	 of	 issues,	 such	
as	malodor,	dehydration	and	chapping	of	 the	 lips	
with a risk for secondary fungal infections.21 Sialor-
rhea is common in CSHCN with neurological im-
pairment,	such	as	cerebral	palsy.21	 In	addition,	 it	
is	associated	with	GERD.21	Excessive	salivation	is	
also more common in CSHCN who were taking 4 or 
more medications and who use gastrostomy tubes 
(G–tubes).22

Excessive saliva interferes with the cohesiveness 
of	the	bolus,	resulting	in	swallowing	difficulties	and	
a choking hazard.23	Difficulty	with	forming	a	bolus	
also	slows	the	rate	of	oral	clearance,	keeping	food	
in contact with the teeth for longer periods of time 
and increasing the risk for dental caries.24,25

The term posterior drooling refers to the situ-
ation when saliva pools in the hypopharynx rath-
er than spilling out over the lips.26	Normally,	 the	
swallowing	reflex	would	be	stimulated,	but	in	some	
cases	 there	 is	 a	 loss	 of	 oral–sensory	 perception,	
resulting in dysphagia.26	As	a	result,	there	is	risk	of	
gagging,	vomiting,	choking	and	aspiration	of	saliva	
and oral bacteria into the trachea or lungs. While it 
has long been believed posterior drooling is com-
mon	 in	CSHCN	with	cerebral	palsy,	 research	now	
suggests it may be due to poor oral motor function 
and/or	dysphagia	rather	than	sialorrhea.26,27

Sensory Processing Disorders

Children with sensory processing disorders have 
difficulty	dealing	with	information	from	the	senses	
(auditory,	 visual,	 touch	 and	 oral),	 which	 present	
challenges in providing dental care.28 CSHCN with 
hyposensitivity become desensitized to stimuli and 
may not experience pain in the same way as other 

children.	For	instance,	there	are	a	number	of	case	
reports of autistic children with hyposensitivity ex-
tracting their own teeth along with other self–inju-
rious behaviors.29,30

Persons fed by tube exhibit higher levels of oral 
hypersensitivity as a result of non–oral feeding.31 
These	children	require	desensitizing	therapy,	such	
as touch and massage therapy.31 Although a team 
approach is utilized to deal with sensory process-
ing	 disorders,	 the	 occupational	 therapist	 is	 criti-
cal in assisting with desensitizing the client to oral 
hygiene	procedures	and	would	benefit	from	work-
ing with a dental hygienist. A process of desen-
sitization therapy for oral self–care begins with 
touch	to	 the	 lips	with	gloved	fingers,	 followed	by	
a	 foam	 swab	 (Toothette®),	 and	 then	 progresses	
to a tooth brush.32 If sensory hypersensitivity is 
not	 addressed,	 it	may	 develop	 into	 facial	 or	 oral	
defensiveness,	which	is	a	conditioned	response	to	
stimuli that is perceived to be unpleasant by the 
child.33	Oral	 defensiveness	may	present	 as	 reflex	
biting,	 lip	 pursing,	 facial	 grimacing,	 crying,	 gag-
ging,	head	turning	or	pushing	away	things	coming	
towards the mouth or face.33 An oral assessment 
of	a	small	group	of	CSHCN	reported	50%	of	chil-
dren	with	autism	(n=39)	and	other	developmental	
disabilities	 (n=16)	exhibited	oral	defensiveness.34 
Oral defensiveness requires a team approach for 
resolution.

A	hyperactive	bite	(tonic	bite	reflex)	is	a	forceful,	
sustained jaw closure occurring after stimulation of 
the teeth or gums.35	It	is	often	difficult	to	release	
and may cause damage to any object placed be-
tween	the	teeth.	The	tonic	bite	reflex	may	prohibit	
the	 caregiver	 from	 providing	 oral	 hygiene	 care,	
such	as	basic	tooth	brushing	and	flossing.

medications

Advances in medicine allow CSHCN to live to 
adulthood with chronic diseases and disabilities. 
Medical conditions and disease in these children 
require a wide range of medications based on their 
individual needs. These children usually take these 
medications in liquid form which contain higher 
levels	of	sucrose,	ranging	from	approximately	3	to	
6	 grams	 per	 dose.36 Children taking medications 
long–term are at increased risk for dental car-
ies.37 In addition to the increased caries risk from 
sucrose–containing	medications,	side	effects	such	
as	xerostomia	may	 further	 increase	 the	 risk.	Xe-
rostomia	is	a	side	effect	of	over	400	medications,	
however there is a lack of evidence in regard to 
its prevalence in pediatric populations.38.39	 Given	
the issues CSHCN face from the side effects and 
sucrose	content	of	medications,	it	is	critical	to	ad-
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dress dietary guidelines and oral self–care to re-
duce cariogenic activity and risk for dental caries.

failure to thrive

No	 matter	 what	 the	 cause,	 feeding	 problems,	
along with the medical conditions and medications 
utilized	in	the	care	of	the	CSHCN,	often	results	in	
failure	to	thrive.	The	definition	of	failure	to	thrive	
varies,	but	it	 is	generally	described	in	children	as	
inadequate physical growth for age with weight 
falling	 below	 the	 fifth	 percentile	 on	 standardized	
growth charts.40	Failure	to	thrive	can	be	classified	
as	inadequate	calorie	intake,	excess	metabolic	de-
mand,	 defective	 utilization	 or	 poor	 absorption	 of	
nutrients.40

CSHCN require high calorie diets for catch–up 
growth. The medical nutrition prescription in tod-
dlers and children calls for additional caloric intake 
which may be provided with a high protein nutrient 
dense	diet	with	added	fats,	such	as	adding	cheese	
and peanut butter to foods. Children may also 
use high calorie liquid supplements to meet their 
protein	and	caloric	needs.	Unfortunately,	parental	
anxiety over failure to thrive can result in children 
receiving snacks and juices that are high in carbo-
hydrates,	have	little	nutritional	value	and	can	po-
tentially	increase	the	risk	for	dental	caries,	as	well	
as complicate management of failure to thrive.41–43 
This underscores both the importance of oral hy-
giene care and the role of diet in the development 
of dental caries.

Enteral nutrition

Many CSHCN have feeding issues related to gas-
trointestinal	 disorders,	 neuromuscular	 disorders,	
cardiopulmonary	 disorders,	 failure	 to	 thrive	 and	
prematurity which require enteral nutrition or tube 
feeding to ensure adequate nourishment and hy-
dration.44,45

While there are no statistics on the number of 
children	 receiving	 tube	 feeding,	 according	 to	 the	
federal	 Medicaid	 statistics	 for	 the	 years	 1989	 to	
1992,	there	were	152,000	adults	and	children	re-
ceiving tube feeding.46 The ultimate goal for over-
all long–term health and gastrointestinal health is 
to transition the child to consumption of food by 
mouth. The transition from tube feeding to oral 
feeding involves progressing from feeding tube 
only	with	no	oral	consumption,	tube	feeding	while	
introducing	snacks	consumed	orally	and,	finally,	to	
tube feeding for liquids with solid foods consumed 
orally.

For children requiring nutrition support longer 

than	4	weeks,	surgical	placement	of	a	feeding	tube	
is required to ensure adequate nutrition. These 
types of feeding tubes may be in place for variable 
lengths	of	 time,	 ranging	 from	a	 few	months	 to	a	
lifetime. The most common type of feeding tube 
is	 the	G–tube,	which	 is	 surgically	placed	 through	
the abdominal wall into the stomach.44 This type 
of	tube	may	also	be	referred	to	as	a	PEG	(percu-
taneous	 endoscopically	 guided	 gastrostomy)	 and	
appear to be quite safe and effective even in very 
small infants.44 Another type of feeding tube is the 
gastrojejunostomy	tube	(GJ	tube),	which	is	placed	
surgically by inserting the feeding tube through the 
abdominal	wall	 into	 the	 jejunum.	 The	GJ	 tube	 is	
used	most	frequently	in	children	with	severe	GERD.	
These feeding tubes are used to provide the bulk 
of	the	child’s	nutritional	needs,	however,	most	chil-
dren may still be able to eat small amounts of food 
orally.45

Although research in regard to the oral health 
of	these	children	is	limited,	the	available	evidence	
suggests	 CSHCN	with	G–tubes	 tend	 to	 have	 sig-
nificantly	 more	 plaque	 and	 calculus	 accumula-
tions in spite of regular oral hygiene and dental 
care.22	CSHCN	also	have	significantly	higher	levels	
of oral pathogens implicated in aspiration pneumo-
nia,	such	as	Haemophilus	 influenzae,	with	 trends	
toward more gram negative enteric rods.22 These 
children are also more likely to have had aspiration 
pneumonia	 than	children	without	a	G–tube.22 For 
this	reason,	proper	oral	hygiene	to	optimize	plaque	
removal is imperative to minimize the risk for aspi-
ration pneumonia.

Given	the	challenges	children	with	special	needs	
encounter,	this	project	was	designed	to	begin	ex-
ploration of the role the dental hygienist might play 
on a multidisciplinary feeding team. The purpose of 
this pilot was twofold: to identify the educational 
needs of the health professionals at The Children’s 
Therapy	Center	(CTC)	to	prepare	them	to	provide	
anticipatory	 guidance	 to	 special	 needs	 children,	
and a preliminary investigation into the role of the 
dental hygienist in improving the oral health of 
the special needs children served by the feeding 
team.

Project Description

The CTC feeding team comprises one of Wash-
ington’s	community	feeding	teams,	which	function	
under	the	State	Department	of	Health,	CSHCN	Pro-
gram and address the feeding and nutritional needs 
of special needs children. The group participating 
in	the	project	included	26	(n=26)	professionals	and	
staff	 members	 consisting	 of	 physical	 therapists,	
speech	 therapists,	occupational	 therapists,	 family	



136 The Journal of Dental Hygiene Vol. 85 • No. 2 • Spring 2011

resource	coordinator,	caregivers	and	
procurement and development staff 
member.

Phase 1: Educational Program

The investigator met with the 
CTC	 director,	who	 is	 also	 a	 speech	
therapist,	 to	discuss	 feeding	 issues	
addressed by the CTC’s therapists. 
The CTC director served as an inter-
mediary by facilitating presentation 
of the project to the therapists. The 
needs assessment was conducted 
with 3 open–ended questions sent 
via internal e–mail to the staff mem-
bers of the CTC. Eight CTC members 
(30.7%)	responded,	providing	a	to-
tal	of	6	topics	of	interest.	Responses	
indicated interest in an in–service 
presentation to address the topic of 
connections between feeding issues 
and oral health of the special needs 
child	(Table	I).

In a follow–up focus group with 2 
therapists,	 the	 needs	 of	 the	 target	
population	 were	 further	 defined.	 A	
literature review was also conducted 
to further elucidate the key issues 
related to oral health promotion for 
special needs children in order to de-
velop educational objectives for the 
in–service. Based on the literature 
review	and	input	from	therapists,	an	
in–service program titled Oral Health 
Care Needs and the Special Needs Child was devel-
oped. The topics for the program included:

Oral health problems associated with tube feed-•	
ing
Medications and sugar content•	
Early childhood caries and transmission of bac-•	
teria
Preventive measures for the special needs •	
child
Adaptations and oral hygiene self–care•	
Healthy snacks•	
Resources for access to dental care•	

In–service objectives included:

Provide an understanding of the oral health •	
care needs of the special needs child
Provide an understanding of the impact of feed-•	
ing issues on the risk factors for oral disease
Identify preventive measures addressing these •	
risks

Identify resources for access to dental care for •	
the special health care needs child

The methods selected for the in–service included 
presentation software using visual images and text 
in	slide	format,	along	with	small	group	discussion	
of the concepts being presented to reinforce key 
concepts. This allowed for meeting the needs of a 
variety	 of	 learning	 styles	 and,	more	 importantly,	
allowed for accommodation of the learning needs 
of the hearing impaired participants. An interpreter 
was also present to aid in translating the verbal 
information for the hearing impaired.

Following	the	in–service	program,	an	evaluation	
was conducted in the form of a 5 item survey in 
a Likert–scale format using a 1 to 5 rating scale 
(strongly	agree	to	strongly	disagree).	Four	of	the	
items focused on the value of the presentation and 
effectiveness	of	the	presenter,	with	1	item	aimed	at	
learning if the group felt dental hygienists should 
be	a	part	of	the	feeding	team	(Table	II).

Identification	of	Need
Number of 

Responses Indicating 
Need for Topic

1.	Are	there	specific	issues	which	impact	the	oral	health	of	the	
CSHCN?	If	so,	what	are	these	conditions?

     Problems related to tube feeding 8

     Oral motor dysfunction 8

     Oral hypersensitivity and
     hyposensitivity 6

					GERD 6

					Access	to	care	(finding	providers,
					finding	providers	who	accept	Medicaid
					and	DSHS	coupons,	and	finding
					resources/referrals	for	care)

4

     Aspiration pneumonia 2

2. Are there topics related to oral health that you would like to 
learn	more	about?	If	so,	what	are	these	topics?

     Basic introduction to oral health 7

					When	should	child	first	see	have	a
     dental exam and frequency 2

					GERD 6

     Preventive care 6

     Effects of medications on the teeth 1

3. Are there neurological impairments or developmental 
conditions which put the CSHCN at greater risk for oral health 
related	problems?	If	so,	what	are	these	conditions?

     Cerebral palsy 5

					Cystic	fibrosis 4

Table I: Needs Assessment of CTC Staff
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Phase 2: feeding team Questionnaire

The item on the in–service program evaluation 
used to assess the value of the dental hygienist on 
the feeding team read: “The dental hygienist plays 
a	 valued	 role	 in	 the	 multidisciplinary,	 collabora-
tive approach.” Based on strong agreement with 
the	statement	by	participants	(86%)	(Table	II),	a	
questionnaire was developed to further explore the 
role of the dental hygienist on the feeding team. 
The CTC director assisted with development of the 
questionnaire.

The	 feeding	 team	questionnaire	 consisted	 of	 6	
open–ended questions aimed at gathering infor-
mation from the therapists about the perceived 
need for a dental hygienist as a member of the 
feeding	team,	to	assess	the	therapists’	knowledge	
of	 the	 services	 provided	 by	 the	 dental	 hygienist,	
and to seek input into the roles in which the dental 
hygienist could contribute to the interdisciplinary 
approach of the feeding team.

The investigator prepared an introduction in 
which she presented the nature of the project and 
solicited participation on the part of the therapists 
in	 completing	 the	 feeding	 team	 questionnaire,	
which was distributed via e–mail. An attachment of 
the Oral Health Care Needs and the Special Needs 

Strongly 
disagree=1	

(n)

Somewhat 
disagree=2	

(n)

Neutral 
neither=3	

(n)

Somewhat 
agree=4	
(n)

Strongly 
agree=5	
(n)

Percentage 
Somewhat or 

Strongly Agreed

The information 
presented will be useful 
to me in my work with 
this population of 
children

0 0 0 3 19 21/22=95%

The topics were 
presented at an 
appropriate level of 
understanding

0 0 0 1 21 21/22=95%

The presenter 
demonstrated 
knowledge of the topic 
and was able to convey 
the information

0 0 1 1 20 20/22=91%

The dental hygienist 
plays a valued role in 
the	multidisciplinary,	
collaborative approach

0 1 0 2 19 19/22=86%

The one–hour time 
allotment was 
appropriated for the 
information presented

0 3 3 2 14 19/22=86%

Table II: In–Service Evaluation Results

Child presentation that was previously presented 
to the CTC staff during a weekly in–service meet-
ing was also provided. Four therapists responded 
via e–mail to the questions.

Responses	 to	question	#1	(Do	you	see	a	need	
for	an	oral	health	component	to	the	feeding	team?)	
indicated all respondents felt there was a need for 
an oral health component. Comments included “It 
seems like an excellent opportunity to educate and 
problem solve with families who deal with feed-
ing issues that may lead to dental problems” and 
“I can think of many opportunities addressing oral 
health;	we	could	 really	 improve	access	 to	care…”	
Topics	suggested	in	response	to	question	#2	(If	so,	
what	 topics	 and	 information	might	 this	 include?)	
included:	 time	 of	 first	 dental	 visit,	 eruption	 pat-
terns,	nutritional	issues	(ex:	children	with	cerebral	
palsy),	 sugar	 in	 medications,	 gastro–esophageal	
reflux	 disease	 and	 acid	 oral	 environment,	 oral	
health	 information	for	caregivers,	oral	health	risk	
factors	 and	 preventive	measures,	 along	 with	 re-
ferral sources who understand their unique needs. 
In	response	to	question	#3	(How	do	you	see	this	
oral health promotion and prevention being deliv-
ered?),	respondents	indicated	“It	would	be	helpful	
for a dental hygienist to educate caregivers and 
the	 feeding	 team”	 and	 be	 available	 “for	 difficult	
situations,”	 “make	 printed	 educational	 materials	
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Oral	Health	Prevention	&	Promotion	
Services Priority	#1 Priority	#2 Priority	#3 Priority	#4 Priority	#5

Provide dental care and referral for 
dental services n=3 n=1

Provide the therapists with training on 
addressing oral hygiene care for 
persons with oral hypo– and 
hypersensitivities

n=2 n=1 n=1

Provide in–service oral health 
intervention presentations to the 
therapists;	provide	on–site	oral	health	
intervention	presentations	to	children,	
parents,	and	caregivers.	Have	a	“dental	
day” at CTC

n=1 n=3

Provide oral health assessment and 
monitor oral health needs n=1 n=3

Provide printed oral health related 
materials and resources to therapists 
and	caregivers;	explain	the	use	special	
oral hygiene devices.

n=4

Table III: Priority of Oral Health Prevention and Promotion Services

available for the feeding team and caregivers” and 
“hold	“clinic	day’	at	CTC”.	For	question	#4	(Were	
you	aware	that	in	Washington	state,	a	dental	hy-
gienist is licensed to provide preventive services to 
underserved	populations,	persons	in	designated	ru-
ral	areas,	and	Medicaid–eligible	children?),	3	of	the	
4 respondents were not aware the dental hygienist 
could provide preventive services to these popula-
tions.	In	response	to	question	#5	(Do	you	currently	
utilize any type of personalized oral health assess-
ment	forms?),	all	respondents	reported	oral	health	
assessment	forms	were	not	utilized,	but	they	felt	it	
would	be	a	benefit	to	clients.

These same 4 therapists selected and prioritized 
the 5 oral health prevention and promotion ser-
vices which they would most like to see delivered 
by the dental hygienist as a member of the feeding 
team	(Table	III).

Discussion

Literature about the role of the dental hygienist 
on interdisciplinary teams is limited. This pilot proj-
ect explored the role of the dental hygienist on feed-
ing	teams	who	provide	services	to	CSHCN.	The	find-
ings from this pilot project are consistent with the 
available literature.47–49 The primary research in this 
area suggested the dental hygienist plays a role on 
the interdisciplinary dysphagia team.47,48 Nowjack–
Raymer also proposed a role for the dental hygienist 
in	the	coordination	of	the	clinical	cleft	palate	team,	
but primary research in this area is lacking.49

The purpose of Phase 1 was to identify the educa-
tional needs of the health professionals at the CTC 
to prepare them to provide anticipatory guidance 
to special needs children. Based on initial needs as-
sessment	with	a	 sample	of	CTC	members,	6	 top-
ics	of	interest	were	identified,	focusing	on	the	con-
nections between feeding issues and oral health of 
the special needs child. Of primary interest to the 
group	was	oral	health	related	to	tube	feeding,	oral	
motor	 dysfunction,	 oral	 preventive	 care,	 oral	 hy-
per–	and	hyposensitivity	and	GERD.	The	in–service	
evaluation suggested the information was well re-
ceived and of interest to the feeding team. Eighty–
six	percent	of	participants	(n=22)	strongly	agreed	
that “The dental hygienist plays a valued role in the 
multidisciplinary,	collaborative	approach.”	This	sug-
gested need for future research to identify the role 
of	the	dental	hygienist	on	the	feeding	team,	as	well	
as implementation of a model for integrating them 
into this multidisciplinary team.

The purpose of Phase 2 was preliminary investiga-
tion into the role of the dental hygienist in improving 
the oral health of special needs children served by 
the	feeding	team.	A	small	focus	group	(n=4)	partici-
pated	in	the	feeding	team	questionnaire,	which	is	a	
significant	limitation	and	limits	generalization	of	the	
findings.	However,	the	preliminary	findings	suggest	
there is a role for the dental hygienist as a contrib-
uting member on the interdisciplinary feeding team. 
The	highest	priority	identified	was	dental	care	and	
referral with providing education and training for 
feeding team members and caregivers. Based on 
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Conclusion
The experience of working with the feeding team 

at CTC provided insight and perspective to the in-
terdisciplinary nature of the teams along with pre-
liminary information about the oral health needs of 
persons served by feeding teams and the potential 
role of the dental hygienist as a member of the in-
terdisciplinary team. The project was reciprocal in 
nature,	in	that	it	served	to	inform	the	feeding	team	
members of the services and expertise a dental hy-
gienist	is	able	to	contribute,	as	well	as	providing	the	
dental hygienist with an understanding of the dy-
namic interdisciplinary nature of the feeding team. 
In	moving	towards	interdisciplinary	teams,	it	will	be	
critical to continue this collaborative approach with 
mutual respect for the value each member brings to 
the team.
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the	recommendations	in	Phase	2,	this	project	calls	
for further investigation into the possible aspects of 
care	provisions,	such	as	anticipatory	guidance	and	
education	for	caregivers,	monitoring	and	continued	
support	for	optimal	oral	self–care,	sealants,	fluoride	
varnish and oral prophylaxis.

Although dental hygienists in most states in the 
United States are not able to perform restorative 
care,	 dental	 hygiene	 graduates	 are	 competent	 in	
providing oral health prevention and promotion ser-
vices.	 However,	 the	 ability	 of	 dental	 hygienists	 to	
perform preventive dental care in alternative set-
tings is limited in many states by dental practice 
acts. Washington is 1 of approximately 30 states 
the	American	Dental	Hygienists’	Association	(ADHA)	
indicates as direct access states.50 Direct access 
means the dental hygienist can initiate treatment 
based	on	their	assessment	of	 the	patient’s	needs,	
without	the	specific	authorization	of	a	dentist.	They	
are able to treat the patient without the presence 
of	 a	 dentist,	 and	 can	maintain	 a	 provider–patient	
relationship.	Dependent	upon	 the	specifications	of	
the dental practice acts in the direct access states 
(regarding	 providing	 care	 in	 alternative	 settings),	
dental hygienists are in a position to initiate col-
laborations	with	interdisciplinary	teams,	such	as	the	
feeding	team,	to	increase	access	to	preventive	oral	
health promotion and care.

In	Washington,	the	law	allows	the	dental	hygien-
ist	to	practice	unsupervised	in	specified	alternative	
settings to serve individuals with disabilities.51	Given	
that community feeding teams are state funded en-
tities and are often located in health care facilities 
caring	for	populations	covered	by	Medicaid,	it	is	likely	
this setting would qualify as a direct access setting 
for	 the	dental	hygienist.	However,	since	direct	ac-
cess	is	not	available	in	all	states,	more	research	into	
the value of dental hygienists on multidisciplinary 
teams is needed in order to demonstrate the need 
to expand unsupervised dental hygiene practice.

In addition to the need for the dental hygienist 
to have direct access to participate on the multi-
disciplinary	feeding	team,	direct	reimbursement	by	
Medicaid and insurance companies is also a consid-
eration. Washington is 1 of approximately 15 states 
which directly reimburse dental hygienists for ser-
vices under the Medicaid program.52,53 Expansion of 

direct reimbursement is likely to be dependent upon 
research and outcome assessment of the cost effec-
tiveness of dental hygienists in alternative settings 
in reducing medical and dental costs. This is an area 
where	significant	research	is	needed	and	the	dental	
hygiene profession may want to look towards other 
health care providers for models on how this can be 
accomplished.	Beginning	in	the	1990s,	dietetics	be-
gan generating cost effectiveness data for nutrition 
services	and,	as	a	 result,	 registered	dietitians	are	
not	only	Medicaid	providers,	but	can	also	be	reim-
bursed for certain nutrition services by Medicare.54,55 
The American Dietetic Association makes cost ef-
fectiveness	data	available	as	a	member	benefit	to	
aid	 in	 advocacy	 efforts,	which	may	 be	 something	
the ADHA may be able to provide in the future once 
adequate research is conducted.

Merri L. Jones, RDH, MSDH, is an adjunct fac-
ulty member at the Dental Hygiene Program, Lake 
Washington Technical College, Kirkland, WA. Linda 
D. Boyd, RDH, RD, EdD, is Dean and Professor at 
the Forsyth School of Dental Hygiene, Massachu-
setts College of Pharmacy and Health Sciences, 
Boston, MA.



140 The Journal of Dental Hygiene Vol. 85 • No. 2 • Spring 2011

U.S. Department of Health and Human Services.  1. 
National call to action to promote oral health.  
Rockville,	MD.	2003.	

Hegner RE. The interface between medicine and 2. 
dentistry in meeting the oral health needs of 
young children: A white paper. American Acad-
emy	 of	 Pediatric	 Dentistry,	 Children’s	 Dental	
Health	Project	[Internet].	2003	[cited	2009	Oct	
1].	 Available	 from:	 http://www.cdhp.org/sys-
tem/files/The%20Interface%20Between%20
%20Medicine%20and%20Dentistry%20in%20
Meeting%20the%20Oral%20Health%20
Needs%20of%20Young%20Children.pdf

Casamassimo PS. Pediatric oral health interfaces 3. 
background paper: Children with special health 
care	 needs;	 patient,	 professional	 and	 systems	
issues. American Academy of Pediatric Dentist-
ry,	Children’s	Dental	Health	 Project	 [Internet].	
2003	[cited	2009	Oct	1].	Available	from:	http://
www.astdd.org/docs/BPResLinkInterfaceMedi-
cineDentistry.pdf

McPherson	M,	Arango	P,	Fox	H,	et	al.	A	new	defi-4. 
nition of children with special health care needs. 
Pediatrics.	1998;102(1	Pt	1):137–140.

Acs	G.	Pediatric	oral	health	interfaces	background	5. 
paper: Filling the gaps: Professional Policies – A 
call	for	coherent,	common	and	complementary	
health care policies. American Academy of Pedi-
atric	Dentistry,	Children’s	Dental	Health	Project	
[Internet].	 2003	 [cited	 2009	Oct	 1].	 Available	
from: 

Krol	DM.	Educational	considerations	to	improve	6.	
physician competences in oral health. American 
Academy	of	Pediatric	Dentistry,	Children’s	Den-
tal	Health	Project	[Internet].	2003	[cited	2009	
Oct	1].	Available	from:	http://www.cdhp.org/

Washington state collaborative action plan on 7. 
oral health access for special populations. Wash-
ington	 State	 Department	 of	 Health,	 Maternal	
and	 Child	 Health,	 Oral	 Health	 Program	 [Inter-
net].	2006	[cited	2010	Jan	15].	Available	from:	
http://www.astdd.org/docs/WAStateDOHAc-
tionPlanonOHCSHCNrevised.pdf

Washington state community feeding teams. 8. 
Washington State Department of Health [Inter-
net].	2009	[cited	April	2,	2009].	Available	from:	
http://depts.washington.edu/cshcnnut/

Guidelines	for	the	Development	and	Training	of	9.	
Community–Based Feeding Teams in Washington 
State.	Washington	State	Department	of	Health,	
Office	of	Maternal	and	Child	Health	[Internet].	
2005.	Available	 from:	http://www.doh.wa.gov/
cfh/mch/documents/FTGuidelinesFinal.pdf

US Department of Health and Human Services. 10. 
Oral Health in America: A Report of the Surgeon 
General.	Rockville,	MD.	2000.

US Department of Health and Human Servic-11. 
es. The National Survey of Children with Spe-
cial	Health	Care	Needs	Chartbook	2005–2006.	
Rockville,	MD.	2008.

Sullivan	PB,	Lambert	B,	Rose	M,	Ford–Adams	M,	12. 
Johnson	A,	Griffiths	P.	Prevalence	and	severity	of	
feeding and nutritional problems in children with 
neurological impairment: Oxford Feeding Study. 
Dev Med Child Neurol.	2002;42(10):674–680.

Faine,	M.	Nutrition	and	oral	health.	In:	Promot-13. 
ing Oral Health Of Children with Neurodevel-
opmental Disabilities And Other Special Health 
Needs: Develop Training and Research Agenda. 
University	 of	Washington;	 2001	May	4–5;	Se-
attle,	WA.

Fonkalsrud	EW,	Ament	ME.	Gastroesophageal	re-14. 
flux	in	childhood.	Curr Probl Surg.	1996;33(1):1–
70.

Sherman	 PM,	 Hassall	 E,	 Fagundes–Neto	 U,	 et	15. 
al.	A	global,	evidence–based	consensus	on	the	
definition	of	gastroesophageal	reflux	disease	in	
the pediatric population. Am J Gastroenterol. 
2009;104(5):1278–1295.

Ersin	 NK,	 Onçağ	 O,	 Tümgör	 G,	 Aydoğdu	16.	
S,	 Hilmioğlu	 S.	 Oral	 and	 dental	 manifesta-
tions	 of	 gastroesophageal	 reflux	 disease	 in	
children: a preliminary study. Pediatr Dent. 
2006;28(3):279–284.

Linnett	V,	Seow	WK.	Dental	erosion	in	children:	a	17. 
literature review. Pediatr Dent.	2001;23(1):37–
43.

Linnett	 V,	 Seow	 WK,	 Connor	 F,	 Shepherd	 R.	18. 
Oral health of children with gastro–esophageal 
reflux	disease:	a	controlled	study.	Aust Dent J. 
2002;47(2):156–162.

references

http://www.ingentaconnect.com/content/external-references?article=0045-0421(2002)47:2L.156[aid=9529344]
http://www.ingentaconnect.com/content/external-references?article=0045-0421(2002)47:2L.156[aid=9529344]
http://www.ingentaconnect.com/content/external-references?article=0164-1263(2001)23:1L.37[aid=9529345]
http://www.ingentaconnect.com/content/external-references?article=0164-1263(2006)28:3L.279[aid=9529346]
http://www.ingentaconnect.com/content/external-references?article=0164-1263(2006)28:3L.279[aid=9529346]
http://www.ingentaconnect.com/content/external-references?article=0002-9270(2009)104:5L.1278[aid=9529347]
http://www.ingentaconnect.com/content/external-references?article=0002-9270(2009)104:5L.1278[aid=9529347]
http://www.ingentaconnect.com/content/external-references?article=0011-3840(1996)33:1L.1[aid=9529348]
http://www.ingentaconnect.com/content/external-references?article=0031-4005(1998)102L.137[aid=5581114]
http://www.ingentaconnect.com/content/external-references?article=0045-0421(2002)47:2L.156[aid=9529344]
http://www.ingentaconnect.com/content/external-references?article=0045-0421(2002)47:2L.156[aid=9529344]
http://www.ingentaconnect.com/content/external-references?article=0002-9270(2009)104:5L.1278[aid=9529347]
http://www.ingentaconnect.com/content/external-references?article=0002-9270(2009)104:5L.1278[aid=9529347]
http://www.ingentaconnect.com/content/external-references?article=0011-3840(1996)33:1L.1[aid=9529348]
http://www.ingentaconnect.com/content/external-references?article=0031-4005(1998)102L.137[aid=5581114]
http://www.ingentaconnect.com/content/external-references?article=0164-1263(2001)23:1L.37[aid=9529345]
http://www.ingentaconnect.com/content/external-references?article=0164-1263(2006)28:3L.279[aid=9529346]
http://www.ingentaconnect.com/content/external-references?article=0164-1263(2006)28:3L.279[aid=9529346]
http://www.cdhp.org/sys
http://www.astdd.org/docs/BPResLinkInterfaceMedi-cineDentistry.pdf
http://www.astdd.org/docs/BPResLinkInterfaceMedi-cineDentistry.pdf
http://www.astdd.org/docs/BPResLinkInterfaceMedi-cineDentistry.pdf
http://www.cdhp.org/
http://www.astdd.org/docs/WAStateDOHAc-tionPlanonOHCSHCNrevised.pdf
http://www.astdd.org/docs/WAStateDOHAc-tionPlanonOHCSHCNrevised.pdf
http://www.astdd.org/docs/WAStateDOHAc-tionPlanonOHCSHCNrevised.pdf
http://depts.washington.edu/cshcnnut/
http://www.doh.wa.gov/cfh/mch/documents/FTGuidelinesFinal.pdf
http://www.doh.wa.gov/cfh/mch/documents/FTGuidelinesFinal.pdf


Vol. 85 • No. 2 • Spring 2011 The Journal of Dental Hygiene 141

Orenstein	SR.	Oral,	pharyngeal	and	esophageal	19.	
motor	disorders	in	infants	and	children.	G.I.	Mo-
tility	 Online	 [Internet].	 2006	 May	 [cited	 2008	
Jan	1].	Available	from:		http://www.nature.com/
gimo/contents/pt1/full/gimo38.html#Specific–
Pediatric–Disorders

Blasco P. Oral–motor dysfunction. In: Promoting 20. 
Oral Health Of Children with Neurodevelopmen-
tal Disabilities And Other Special Health Needs: 
Develop Training and Research Agenda. Uni-
versity	of	Washington;	2001	May	4–5;	Seattle,	
WA.

Hockstein	NG,	Samadi	DS,	Gendron	K,	Handler	21. 
SD. Sialorrhea: a management challenge. Am 
Fam Physician.	2004;69(11):2628–2634.

Jawadi	AH,	Casamassimo	PS,	Griffen	A,	 Enrile	22. 
B,	 Marcone	 M.	 Comparison	 of	 oral	 findings	 in	
special needs children with and without gastros-
tomy. Pediatr Dent.	2004;26(3):283–288.

Prinz	 JF,	 Lucas	 PW.	 An	 optimization	model	 for	23. 
mastication and swallowing in mammals. Proc 
Biol Sci.	1997;264(1389):1715–1721.

Gabre	P,	Norrman	C,	Birkhed	D.	Oral	sugar	clear-24. 
ance in individuals with oral motor dysfunctions. 
Caries Res.	2005;39(5):357–362.

Ahluwalia	M,	Brailsford	SR,	Tarelli	E,	et	al.	Den-25. 
tal	 caries,	 oral	 hygiene,	 and	 oral	 clearance	 in	
children with craniofacial disorders. J Dent Res. 
2004;83(2):175–179.

Blasco	PA,	Allaire	 JH.	Drooling	 in	 the	develop-26.	
mentally disabled: management practices and 
recommendations. Consortium on Drooling. Dev 
Med Child Neurol.1992;34(10):849–862.

Senner	 JE,	 Logemann	 J,	 Zecker	 S,	 Gaebler–27. 
Spira	D.	Drooling,	saliva	production,	and	swal-
lowing in cerebral palsy. Dev Med Child Neurol. 
2004;46(12):801–806.

Kern	 JK,	 Trivedi	 MH,	 Grannemann	 BD,	 et	28. 
al. Sensory correlations in autism. Autism. 
2007;11(2):23–34.

Armstrong	D,	Matt	M.	Autoextraction	in	an	au-29.	
tistic dental patient: a case report. Spec Care 
Dentist.	1999;19(2):72–74.

Ross–Russell	 M,	 Sloan	 P.	 Autoextraction	 in	 a	30. 
child with autistic spectrum disorder. Br Dent J. 
2005;198(8):473–474.

Dyment	HA,	Casas	MJ.	Dental	care	for	children	31. 
fed by tube: a critical review. Spec Care Dentist. 
1999;19(5):220–224.

Gilmore	R,	Aram	J,	Powell	J,	Greenwood	R.	Treat-32. 
ment of oro–facial hypersensitivity following 
brain injury. Brain Inj.	2003;17(4):347–354.

Dodrill	 P,	 McMahon	 S,	Ward	 E,	Weir	 K,	 Dono-33. 
van	T,	Riddle	B.	Long–term	oral	sensitivity	and	
feeding skills of low–risk pre–term infants. Early 
Hum Dev.	2004;76(1):23–37.

DeMattei	R,	Cuvo	A,	Maurizio	S.	Oral	assessment	34. 
of children with an autism spectrum disorder. J 
Dent Hyg.	2007;	81(3):65.

South Dakota Department of Special Education 35. 
and	Cultural	Affairs	Office	of	Special	Education.	
Dictionary: For Parents of Children with Disabili-
ties	[Internet].		c2004	[cited	2008	Jan	5];	Avail-
able	from:	http://www.usd.edu/cd/publications/
dictionary.pdf

McGhee	 B,	 Katyal	 N.	 Avoid	 unnecessary	36.	
drug–related carbohydrates for patients con-
suming the ketogenic diet. J Am Diet Assoc. 
2001;101(1):87–101.

Maguire	 A,	 Rugg–Gunn	 AJ,	 Butler	 TJ.	 Dental	37. 
health of children taking antimicrobial and non–
antimicrobial liquid oral medication long–term. 
Caries Res.	1996;30(1):6–21.

Thomson WM. Issues in the epidemiological 38. 
investigation of dry mouth. Gerodontology. 
2005;22(2):65–76.

Thomson	WM,	Lawrence	HP,	Broadbent	JM,	Poul-39.	
ton R. The impact of xerostomia on oral–health–
related quality of life among younger adults. 
Health Qual Life Outcomes.	2006;4:86.

Krugman	SD,	Dubowitz	H.	Failure	to	thrive.	40. Am 
Fam Physician.	2003;68(5):879–884.

Smith	MM,	Lifshitz	F.	Excess	fruit	juice	consump-41. 
tion as a contributing factor in nonorganic failure 
to thrive. Pediatrics.	1994;93(3):438–443.

Marshall	TA,	Broffitt	B,	Eichenberger–Gilmore	J,	42. 
Warren	JJ,	Cunningham	MA,	Levy	SM.	The	roles	
of	meal,	 snack,	 and	 daily	 total	 food	 and	 bev-
erage exposures on caries experience in young 
children. J Public Health Dent.	2005;65(3):166–
173.

http://www.ingentaconnect.com/content/external-references?article=0022-4006(2005)65:3L.166[aid=9560795]
http://www.ingentaconnect.com/content/external-references?article=0031-4005(1994)93:3L.438[aid=9560796]
http://www.ingentaconnect.com/content/external-references?article=0002-838x(2003)68:5L.879[aid=9560797]
http://www.ingentaconnect.com/content/external-references?article=0002-838x(2003)68:5L.879[aid=9560797]
http://www.ingentaconnect.com/content/external-references?article=0734-0664(2005)22:2L.65[aid=9560798]
http://www.ingentaconnect.com/content/external-references?article=0734-0664(2005)22:2L.65[aid=9560798]
http://www.ingentaconnect.com/content/external-references?article=0002-8223(2001)101:1L.87[aid=9560800]
http://www.ingentaconnect.com/content/external-references?article=0002-8223(2001)101:1L.87[aid=9560800]
http://www.ingentaconnect.com/content/external-references?article=1043-254x(2007)81:3L.65[aid=9560801]
http://www.ingentaconnect.com/content/external-references?article=1043-254x(2007)81:3L.65[aid=9560801]
http://www.ingentaconnect.com/content/external-references?article=0378-3782(2004)76:1L.23[aid=9560802]
http://www.ingentaconnect.com/content/external-references?article=0378-3782(2004)76:1L.23[aid=9560802]
http://www.ingentaconnect.com/content/external-references?article=0269-9052(2003)17:4L.347[aid=9560803]
http://www.ingentaconnect.com/content/external-references?article=0275-1879(1999)19:5L.220[aid=9560804]
http://www.ingentaconnect.com/content/external-references?article=0275-1879(1999)19:5L.220[aid=9560804]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2005)198:8L.473[aid=9560805]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2005)198:8L.473[aid=9560805]
http://www.ingentaconnect.com/content/external-references?article=0275-1879(1999)19:2L.72[aid=9560806]
http://www.ingentaconnect.com/content/external-references?article=0275-1879(1999)19:2L.72[aid=9560806]
http://www.ingentaconnect.com/content/external-references?article=0012-1622(2004)46:12L.801[aid=9560808]
http://www.ingentaconnect.com/content/external-references?article=0012-1622(2004)46:12L.801[aid=9560808]
http://www.ingentaconnect.com/content/external-references?article=0012-1622(1992)34:10L.849[aid=9560809]
http://www.ingentaconnect.com/content/external-references?article=0012-1622(1992)34:10L.849[aid=9560809]
http://www.ingentaconnect.com/content/external-references?article=0022-0345(2004)83:2L.175[aid=9560810]
http://www.ingentaconnect.com/content/external-references?article=0022-0345(2004)83:2L.175[aid=9560810]
http://www.ingentaconnect.com/content/external-references?article=0008-6568(2005)39:5L.357[aid=9560811]
http://www.ingentaconnect.com/content/external-references?article=0164-1263(2004)26:3L.283[aid=9560812]
http://www.ingentaconnect.com/content/external-references?article=0002-838x(2004)69:11L.2628[aid=9560813]
http://www.ingentaconnect.com/content/external-references?article=0002-838x(2004)69:11L.2628[aid=9560813]
http://www.ingentaconnect.com/content/external-references?article=0022-4006(2005)65:3L.166[aid=9560795]
http://www.ingentaconnect.com/content/external-references?article=0031-4005(1994)93:3L.438[aid=9560796]
http://www.ingentaconnect.com/content/external-references?article=0002-838x(2003)68:5L.879[aid=9560797]
http://www.ingentaconnect.com/content/external-references?article=0002-838x(2003)68:5L.879[aid=9560797]
http://www.ingentaconnect.com/content/external-references?article=0734-0664(2005)22:2L.65[aid=9560798]
http://www.ingentaconnect.com/content/external-references?article=0734-0664(2005)22:2L.65[aid=9560798]
http://www.ingentaconnect.com/content/external-references?article=0002-8223(2001)101:1L.87[aid=9560800]
http://www.ingentaconnect.com/content/external-references?article=0002-8223(2001)101:1L.87[aid=9560800]
http://www.ingentaconnect.com/content/external-references?article=1043-254x(2007)81:3L.65[aid=9560801]
http://www.ingentaconnect.com/content/external-references?article=1043-254x(2007)81:3L.65[aid=9560801]
http://www.ingentaconnect.com/content/external-references?article=0378-3782(2004)76:1L.23[aid=9560802]
http://www.ingentaconnect.com/content/external-references?article=0378-3782(2004)76:1L.23[aid=9560802]
http://www.ingentaconnect.com/content/external-references?article=0269-9052(2003)17:4L.347[aid=9560803]
http://www.ingentaconnect.com/content/external-references?article=0275-1879(1999)19:5L.220[aid=9560804]
http://www.ingentaconnect.com/content/external-references?article=0275-1879(1999)19:5L.220[aid=9560804]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2005)198:8L.473[aid=9560805]
http://www.ingentaconnect.com/content/external-references?article=0007-0610(2005)198:8L.473[aid=9560805]
http://www.ingentaconnect.com/content/external-references?article=0275-1879(1999)19:2L.72[aid=9560806]
http://www.ingentaconnect.com/content/external-references?article=0275-1879(1999)19:2L.72[aid=9560806]
http://www.ingentaconnect.com/content/external-references?article=0012-1622(2004)46:12L.801[aid=9560808]
http://www.ingentaconnect.com/content/external-references?article=0012-1622(2004)46:12L.801[aid=9560808]
http://www.ingentaconnect.com/content/external-references?article=0012-1622(1992)34:10L.849[aid=9560809]
http://www.ingentaconnect.com/content/external-references?article=0012-1622(1992)34:10L.849[aid=9560809]
http://www.ingentaconnect.com/content/external-references?article=0022-0345(2004)83:2L.175[aid=9560810]
http://www.ingentaconnect.com/content/external-references?article=0022-0345(2004)83:2L.175[aid=9560810]
http://www.ingentaconnect.com/content/external-references?article=0008-6568(2005)39:5L.357[aid=9560811]
http://www.ingentaconnect.com/content/external-references?article=0164-1263(2004)26:3L.283[aid=9560812]
http://www.ingentaconnect.com/content/external-references?article=0002-838x(2004)69:11L.2628[aid=9560813]
http://www.ingentaconnect.com/content/external-references?article=0002-838x(2004)69:11L.2628[aid=9560813]
http://www.nature.com/
http://www.usd.edu/cd/publications/dictionary.pdf
http://www.usd.edu/cd/publications/dictionary.pdf


142 The Journal of Dental Hygiene Vol. 85 • No. 2 • Spring 2011

Marshall	 TA,	 Eichenberger	Gilmore	 JM,	 Broffitt	43. 
B,	Stumbo	PJ,	 Levy	SM.	Diet	 quality	 in	 young	
children	is	influenced	by	beverage	consumption.	
J Am Coll Nutr.	2005;24(1):65–75.

Axelrod	 D,	 Kazmerski	 K,	 Iyer	 K.	 Pediatric	 en-44. 
teral nutrition. JPEN J Parenter Enteral Nutr. 
2006;30(1	Suppl):S21–S26.

Pederson	 A.	 Enteral	 feeding	 (Tube	 Feeding).	45. 
Gaining	 and	 Growing	 [Internet].	 2000	 [cited	
2008	Jan	1].	Available	from:	http://depts.wash-
ington.edu/growing/Nourish/Tubes.htm

Howard	 L,	 Ament	 M,	 Fleming	 CR,	 Shike	 M,	46.	
Steiger E. Current use and clinical outcome of 
home parenteral and enteral nutrition thera-
pies in the United States. Gastroenterology. 
1995;109(2):355–365.

Jones	 PL,	 Altschuler	 SL.	 Dysphagia	 teams:	 A	47. 
specific	 approach	 to	 a	 non–specific	 problem.	
Dysphagia.	1987;1(4):200–205.

Sato	 Y,	 Miura	 A,	 Saito	 A.	 (2005).	 	 Dysphagia	48. 
management in a 3–year dental hygiene edu-
cation programme in Japan. Int J Dent Hyg. 
2005;3(4):179–184.

Nowjack–Raymer RE. Teamwork in preven-49.	
tion: Possibilities and barriers to integrating 
oral health into general health. Adv Dent Res. 
1995;9(2):100–105.

Direct access states. American Dental Hygien-50. 
ists’ Association [Internet]. 2010 Jan [cited 
2010	Jan	17].	Available	from:	http://www.adha.
org/governmental_affairs/downloads/direct_ac-
cess.pdf

RCW	 18.29.056	 Employment	 by	 health	 care	51. 
facilties authorized – limitations – requirements 
for services performed in senior centers. Wash-
ington	State	Legislature	[Internet].	2009	[cited	
2010	 Jan	17].	Available	 from:	http://apps.leg.
wa.gov/RCW/default.aspx?cite=18.29.056

States which directly reimburse dental hygien-52. 
ists for services under the Medicaid program. 
American Dental Hygienists’ Association [Inter-
net].	2009	Nov	 [cited	2010	 Jan	17].	Available	
from:	 http://www.adha.org/governmental_af-
fairs/downloads/medicaid.pdf

Dental program for clients through age 20: Bill-53. 
ing instructions. Washington State Department 
of Social and Health Services [Internet]. 2007 
Apr	[cited	2010	Jan	17].	Available	from:	http://
hrsa.dshs.wa.gov/download/BillingInstructions/
Dental_Program_Through_20_BI.pdf)	96	p.

Coverage	for	nutrition	services	(11–09).	Ameri-54. 
can	Dietetic	Association	[Internet].	2009	(cited	
2010	Jan	18].	Available	from:	http://www.eat-
right.org/Members/content.aspx?id=7784

Splett PL. Phase I: status report of existing data 55. 
on	 the	 effectiveness,	 cost,	 and	 cost	 effective-
ness of nutrition care services. J Am Diet Assoc. 
1991;Suppl:S9–14.

http://www.ingentaconnect.com/content/external-references?article=0895-9374(1995)9:2L.100[aid=9529350]
http://www.ingentaconnect.com/content/external-references?article=0895-9374(1995)9:2L.100[aid=9529350]
http://www.ingentaconnect.com/content/external-references?article=0179-051x(1987)1:4L.200[aid=9529351]
http://www.ingentaconnect.com/content/external-references?article=0016-5085(1995)109:2L.355[aid=9529352]
http://www.ingentaconnect.com/content/external-references?article=0016-5085(1995)109:2L.355[aid=9529352]
http://www.ingentaconnect.com/content/external-references?article=0731-5724(2005)24:1L.65[aid=9529353]
http://www.ingentaconnect.com/content/external-references?article=0895-9374(1995)9:2L.100[aid=9529350]
http://www.ingentaconnect.com/content/external-references?article=0895-9374(1995)9:2L.100[aid=9529350]
http://www.ingentaconnect.com/content/external-references?article=0179-051x(1987)1:4L.200[aid=9529351]
http://www.ingentaconnect.com/content/external-references?article=0016-5085(1995)109:2L.355[aid=9529352]
http://www.ingentaconnect.com/content/external-references?article=0016-5085(1995)109:2L.355[aid=9529352]
http://www.ingentaconnect.com/content/external-references?article=0731-5724(2005)24:1L.65[aid=9529353]
http://depts.wash-ington.edu/growing/Nourish/Tubes.htm
http://depts.wash-ington.edu/growing/Nourish/Tubes.htm
http://depts.wash-ington.edu/growing/Nourish/Tubes.htm
http://www.adha
http://apps.leg
http://www.adha.org/governmental_af-fairs/downloads/medicaid.pdf
http://www.adha.org/governmental_af-fairs/downloads/medicaid.pdf
http://www.adha.org/governmental_af-fairs/downloads/medicaid.pdf
http://www.eat


Vol. 85 • No. 2 • Spring 2011 The Journal of Dental Hygiene 143

introduction
Patients’	 salivary	 characteristics,	

such	as	flow	rate,	pH	and	buffering	
capacity,	 may	 provide	 information	
about future caries risk.1–3 Present-
ly,	 there	 are	 several	 commercially	
available test kits and methods for 
measuring salivary characteristics. 
The salivary diagnostic tests avail-
able chair–side today evolved from 
a laboratory method developed by 
Ericsson for measuring the buffering 
capacity of saliva electrometrically.4 
Ericsson’s test was correlated with 
an increase in dental caries and is 
still considered the standard today. 
The	 first	 chair–side	 method	 of	 as-
sessing buffering capacity was de-
veloped and commercialized a cou-
ple	of	decades	later.	In	this	method,	
the laboratory pH meter was substi-
tuted with a liquid colorimetric pH 
indicator in a test tube to which a 
known volume of stimulated saliva 
was added.5 This technique was fur-
ther	simplified	for	chair–side	use	to	
a pH indicator strip that was impreg-
nated with acid.6 To use the buffer 
strip,	 the	 clinician	 places	 a	 drop	 of	
the patient’s saliva on the acid test 
pad and determines the color read-
ing produced. Both methods only 
determine crude estimates of buffer-
ing capacity within the range of low 
(pH≤4.0),	 intermediate	 (pH=4.5	 to	
5.5)	 and	high	 (pH≥6.0).	Using	 this	
range,	they	have	been	compared	to	
Ericsson’s test and have been shown 
to be valid measurements of salivary 
buffering capacity in the low to inter-
mediate	 range,	 with	 a	 tendency	 to	
underestimate the values in the high 
range	(not	considered	clinically	sig-
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Research Network
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abstract
Purpose: Patient salivary characteristics are being measured as 
part	of	the	Northwest	PRECEDENT	(Practice–based	REsearch	Col-
laborative	in	Evidence–based	DENTistry)	study	on	caries	risk	as-
sessment. Prior to the implementation of these salivary diagnostic 
tests	 in	 a	practice–based	 cohort	 study,	 inter–examiner	 reliabil-
ity	was	assessed	for	resting	salivary	pH,	stimulated	salivary	flow	
rate,	pH	and	buffering	capacity.

methods: An initial evaluation of inter–examiner reliability of the 
4	salivary	tests	was	conducted	among	6	dental	auxiliary	exam-
iners using a convenience sample of 40 dental students. An in-
complete block design was used to assign samples to examiners 
(3	examiners	per	sample	and	20	samples	per	examiner).	Inter–
examiner reliability testing was conducted on a patient population 
representative of the practice–based network in 4 member prac-
tices. Two dental assistants per practice independently conducted 
the salivary tests on samples provided by a random selection of 
20 to 25 patients. A separate analysis was performed for each 
study.	For	each	test,	an	inter–examiner	reliability	index	was	com-
puted.

results: Results	from	two	studies	are	reported.	In	the	first, stim-
ulated	salivary	flow	rate	demonstrated	excellent	inter–examiner	
reliability,	 and	 resting	 salivary	 pH	 showed	high	 inter–examiner	
reliability,	while	buffering	capacity	and	stimulated	salivary	pH	had	
moderate	and	very	low	inter–examiner	reliability,	respectively.	In	
the	second,	inter–examiner	reliability	was	excellent	for	the	stimu-
lated	salivary	flow	rate	and	 the	 resting	salivary	pH.	The	 inter–
examiner reliability for the stimulated salivary pH was also high 
and the stimulated salivary buffering capacity test had moderate 
reliability.

Conclusion: The small variance in stimulated salivary pH and 
buffering	capacity	in	dental	students	may	have	artificially	made	
the	reliability	appear	 low	in	the	first	attempt	at	 inter–examiner	
reliability	testing.	In	the	second	study,	all	4	tests	had	an	accept-
able performance.
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dental	practice–based	research	networks,	caries	risk	assessment
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nificant).6	Additionally,	the	reliability	of	the	original	
buffer strip method was tested by adding each sa-
liva	sample	to	duplicate	strips,	which	were	found	to	
have consistent reliability.6	However,	there	is	a	lack	
of evidence in the literature on inter–examiner reli-
ability using the various salivary tests to measure 
salivary characteristics. This test of reliability is es-
pecially important if the salivary characteristics are 
to be measured across multiple practice settings 
and by a variety of clinicians in a practice–based 
research network.

There is increasing interest in dental practice–
based research networks and the types of re-
search protocols that can be carried out in these 
settings.7–10	 In	a	given	network,	a	 research	study	
may be carried out by upwards of 100 independent 
dental practitioners. Among the challenges for net-
works is evaluation of inter–examiner reliability for 
tests and measurements that are used in carrying 
out	the	protocols	in	practitioners’	offices.	Two	stud-
ies described here illustrate methods that may be 
employed for establishing inter–examiner reliability 
for the protocols used in the private practices of a 
practice–based research network.

Northwest	PRECEDENT	(Practice–based	REsearch	
Collaborative	in	Evidence–based	DENTistry)	is	1	of	
3 dental practice–based research networks funded 
and established in 2005 by the National Institute of 
Dental and Craniofacial Research.11 Member–den-
tists in the PRECEDENT network are drawn from the 
5	state	region	of	Washington,	Oregon,	Idaho,	Mon-
tana and Utah. Faculty and staff at the University of 
Washington	(UW)	and	the	Oregon	Health	&	Science	
University Schools of Dentistry have oversight and 
management responsibilities for the network. There 
are	216	fully	trained	member–dentists	in	the	net-
work including a sub–network of 44 orthodontists.

The practitioner–members suggest topics of re-
search interest and the academic centers organize 
and develop protocols and materials for conducting 
studies in the network practices. One of the topics 
of primary interest to practitioners is the validity of 
techniques that are available for caries risk assess-
ment.	To	 this	end,	Northwest	PRECEDENT	 is	con-
ducting Study 002: Salivary Markers in Caries Risk 
Assessment. This study will evaluate the contribu-
tions	 of	 historical,	 environmental	 and	 behavioral	
factors and salivary characteristics to caries risk. 
The primary outcome measure is caries incidence 
in permanent teeth over 2 years.

Prior to the implementation of tests measuring 
salivary characteristics in this cohort study on car-
ies	risk	assessment	in	a	practice–based	setting,	2	
inter–examiner reliability studies were conducted. 

The objective of this report is to investigate the 
inter–examiner reliability of 4 salivary diagnostic 
tests:	resting	salivary	pH,	stimulated	salivary	flow	
rate,	 pH	 and	 buffering	 capacity	 in	 2	 populations.	
The	first	study,	Reliability	Study	1,	was	conducted	
on a convenience sample of dental students from 
the	UW.	The	second,	Reliability	Study	2,	was	per-
formed with patient–populations representative of 
the practice–based network in 4 private practices 
of PRECEDENT member–dentists. Reliability Study 
2 also assessed the feasibility of conducting these 
4	tests	and	an	additional	2	 tests	(resting	salivary	
consistency	and	resting	salivary	flow	rate	from	labi-
al	salivary	glands)	by	dental	personnel	in	practice–
based settings.

methods and materials
Protocol	development	established	6	salivary	di-

agnostic tests to be used in Study 002. The sali-
vary characteristics selected had to have evidence 
of potential to predict future caries.1–3	In	addition,	
Northwest PRECEDENT practitioners expressed 
that	 it	 was	 important	 that	 the	 in–office	methods	
for salivary testing be easy–to–use and feasible to 
employ in a busy private practice or community 
clinic setting. Because they had to be easy–to–use 
chair–side	by	dental	auxiliary	personnel,	microbio-
logical tests were considered too cumbersome at 
the	 time	 to	be	practical,	as	 they	 required	special	
handling,	a	counter–top	incubator	and	delayed	re-
porting of results.

The salivary characteristics recorded in Study 
002 are:

Resting salivary consistency: the appearance of 1. 
the saliva is visually assessed as watery and clear 
or	thick,	sticky	and	frothy	(Normal:	watery	and	
clear)
Resting	 salivary	 flow	 rate	 from	 labial	 salivary	2. 
glands: the lower labial buccal mucosa is dried 
and the rate of secretion from the minor salivary 
glands	is	timed,	up	to	a	maximum	of	90	seconds	
(Normal:	60	seconds	or	less)12

Resting salivary pH: the patient expectorates sali-3. 
va	(without	stimulation)	into	a	collection	cup.	The	
pH of the saliva is immediately evaluated with a 
pH test strip. The strip is compared to a reference 
chart that is provided in the data collection form 
(Normal:	pH	6.5	to	7.5)1	(Figure	1)
Stimulated	salivary	flow	rate:	the	patient	chews	4. 
a wax pellet and expectorates into a collection 
cup regularly for 5 minutes. The volume of saliva 
is measured by reading the level of the watery 
component.	The	milliliters	per	minute	flow	rate	is	
calculated	for	analysis	(Normal:	1	ml	per	minute	
or	greater)2	(Figure	1)
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Stimulated salivary pH: the pH of the stimulated 5. 
saliva sample is directly measured with a second 
pH	test	strip	(Normal:	pH	6.5	to	7.5)1	(Figure	1)
Stimulated salivary buffering capacity: a drop of 6.	
stimulated saliva is placed via pipette onto each 
of the 3 pads on a buffer test strip. Each pad 
presents a different acid challenge. The color pro-
duced on each pad by the saliva is evaluated and 
the corresponding verbal description on the data 
collection form is checked. No reference chart of 
colors	is	provided	(Figure	1).	The	pads	are	indi-
vidually	scored	from	0	to	4	(red=0,	green=4).	The	
buffer strip may have a cumulative score from 0 
to 12. Examiners are not informed of the scoring 
code	or	of	the	significance	of	the	colors	(Normal:	
10	to	12	points	total	per	manufacturer)13

Salivary test kits for Study 002 containing all the 
necessary	components	for	the	6	tests	were	devel-
oped and assembled by PRECEDENT staff. It was 
practical to use a commercially available buffer test 
strip	 (the	Saliva–Check	buffer	 test	 strip	 from	GC	
Corporation,	 Tokyo,	 Japan).	 Additionally,	 timers	
are	supplied	to	all	practices	(Figure	2).

focus group

After	finalizing	the	salivary	diagnostic	tests	to	be	

used	in	Study	002,	the	next	step	developed	a	set	
of	instructions	for	performing	the	tests,	which	were	
then pilot tested in a focus group setting. These 
instructions,	which	included	photographs	illustrat-
ing	the	6	tests	and	reference	charts	for	pH	values,	
also served as the data collection instrument. Five 
dental	assistants	(not	color	blind)	of	varying	levels	
of experience working in the dental clinics at the 
UW School of Dentistry were asked to participate 
in the focus group.

Using the data collection form with instructions 
for	each	of	the	salivary	tests,	the	dental	assistants	
individually performed the tests on a volunteer 
without	any	additional	training,	with	the	exception	
of the opportunity to read the instructions prior to 
the clinic session. The lead coordinator for North-
west PRECEDENT observed each dental assistant 
as	salivary	tests	were	conducted,	and	the	coordi-
nator evaluated the results. After the clinic ses-
sion the dental assistants assembled to discuss 
performing	 the	 salivary	 tests,	 the	 feasibility	 and	
amount	of	time	required,	the	instructions	provided	
and recommendations for training. Based on their 
feedback,	the	instructions	were	modified	and	a	de-
tailed training protocol was developed.

Figure 1: Illustrations of the four salivary tests evaluated for inter–examiner reliability
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reliability Study 1

The purpose of this reliability study was to evalu-
ate	the	degree	to	which	dental	staff,	trained	to	per-
form	and	evaluate	the	results	of	the	salivary	tests,	
give consistent and reliable results when examining 
the same saliva samples. Inter–examiner reliability 
was	 evaluated	 for	 4	 of	 the	 6	 salivary	 tests	 used	
in	Study	002:	resting	salivary	pH,	stimulated	sali-
vary	flow	rate	(5	minute	volume),	pH	and	salivary	
buffering	capacity	(Figure	1).	The	resting	salivary	
consistency test and the evaluation of resting sali-
vary	flow	rate	from	labial	salivary	glands	required	
a clinical exam that was not feasible to perform on 
the dental student volunteers during a class labo-
ratory session. The UW Institutional Review Board 
approved	the	study	using	an	oral	consent	process,	
as no identifying information was collected as part 
of the study and saliva samples were immediately 
discarded after the tests were completed.

To establish whether or not there is good inter–
examiner	reliability	for	these	salivary	tests,	5	UW	
dental	assistants,	different	from	the	dental	assis-
tants	 who	 participated	 in	 the	 focus	 group,	 were	
recruited. These dental assistants were not color–
blind,	and	were	as	similar	as	possible	to	the	per-
sons who would be performing the salivary tests 
in the dental practices of Northwest PRECEDENT. 
They were trained to perform and evaluate the sal-
ivary tests prior to participating in this reliability 
study. The training protocol involved a review of 
the salivary test instructions and kit components 
with the lead coordinator. The dental assistants 
then performed a practice run to administer the 
tests unsupervised on a volunteer. The lead coordi-
nator	clarified	any	questions	raised	when	the	den-
tal assistants reported on their practice session.

During a regularly scheduled class session in the 
dental	school	simulation	laboratory,	40	dental	stu-
dents provided salivary samples for inter–examiner 
reliability testing. One hour prior to the collection 
of	 salivary	 samples,	 the	 students	 were	 remind-
ed	 that	 they	must	abstain	 from	smoking,	eating,	
drinking	(except	water),	tooth	brushing	and	using	
mouthwash. The students provided a resting sali-
vary sample and a stimulated sample following the 
collection protocol for the salivary tests.

The	40	paired,	numbered	samples	were	immedi-
ately	transported	to	a	biomedical	laboratory,	where	
the 5 dental assistant examiners and the lead coor-
dinator completed the 4 salivary tests on 20 pairs 
of samples. An incomplete block design was used 
to	 assign	 20	 pairs	 of	 samples	 to	 each	 examiner,	
and each sample was evaluated by 3 examiners. 
The	examiners	first	evaluated	all	20	assigned	stim-

ulated	saliva	samples	for	flow	rate	(5	minute	vol-
ume).	 After	 flow	 rate	 evaluation	 was	 completed,	
the examiners evaluated the stimulated salivary 
pH,	buffering	capacity	and	resting	salivary	pH	for	
their assigned samples.

reliability Study 2

The second reliability study had 2 objectives. 
The	first	was	to	evaluate	the	inter–examiner	reli-
ability	of	4	of	the	6	salivary	tests	(same	tests	as	
in	Reliability	Study	1)	among	dental	assistants	 in	
practice–based settings. The resting salivary con-
sistency	test	and	the	resting	salivary	flow	rate	from	
labial salivary glands could not be evaluated for 
inter–examiner	reliability	in	the	practice	setting,	as	
these tests were required to be performed directly 
on	the	patient,	and	saliva	collection	would	change	
the	patient’s	oral	environment	from	the	first	to	the	
second evaluation. The second objective was to as-
sess	the	feasibility	of	using	the	6	tests	to	measure	
salivary characteristics in a practice–based setting 
by evaluating the time required for completion of 
the tests.

Four Northwest PRECEDENT practices volun-
teered as sites for the inter–examiner reliability 
testing. It required 2 dental assistants to be avail-
able to evaluate the saliva samples back–to–back. 
The practice sites received study binders contain-
ing	in–depth	instruction	on	study	conduct,	includ-
ing	 the	Patient	 ID	Log,	phone	 recruitment	script,	
Staff	 Log	 and	 training	 requirements,	 Manual	 of	
Procedures	 (MOP),	 salivary	 test	 instruction/data	
collection forms and consent forms. PRECEDENT 
assembled salivary test kits were provided to the 
sites. The lead coordinator held a conference call 
with the 2 salivary administrator dental assistants 
in	each	practice.	The	call	 reviewed,	 in	detail,	 the	

Figure 2: PRECEDENT salivary test kits
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results
reliability Study 1

Identifying information for the participating den-
tal	student	subjects,	such	as	age	and	gender,	was	
not	collected.	However,	the	mean	age	of	the	entire	
class	of	students	was	26	years	old	and	38%	of	the	
class was female. The mean stimulated salivary 
flow	 rate	 (calculated	 from	 the	 5	minute	 volume)	
was	1.78	ml	per	minute,	with	a	mean	stimulated	
salivary	pH	of	7.61.	The	resting	salivary	pH	mean	
was	7.28.	Buffer	pad	1	had	a	mean	score	of	3.83,	
buffer	pad	2	had	a	mean	of	3.63	and	buffer	pad	3,	
the	strongest	acid	challenge,	had	a	mean	of	1.67.	
This resulted in an overall buffer capacity mean 
score	of	9.13	(Table	I).

The	assessment	of	stimulated	salivary	flow	rate	
demonstrated excellent inter–examiner reliability 
(ICC=0.96).	The	resting	salivary	pH	showed	high	
inter–examiner	reliability	(0.76),	while	the	stimu-
lated	salivary	pH	had	a	very	 low	ICC	(0.08).	The	
stimulated	salivary	buffering	capacity	test,	with	the	
3	 test	 pad	 scores	 summed,	 had	moderate	 inter–
examiner	reliability	(ICC=0.43),	with	very	low	reli-
ability	of	the	first	and	second	test	pad	challenges	
(ICC=0.02	 and	 0.20)	 and	moderate	 reliability	 of	
the	third	acid	challenge	(ICC=0.46)	(Table	I).

reliability Study 2

Among 4 Northwest PRECEDENT dental practic-
es,	85	patients	were	recruited	for	 inter–examiner	
reliability testing. The number of patients in each 
age	category,	as	designated	for	Study	002,	were	as	
follows:	age	9	to	17	(n=23),	age	18	to	64	(n=45)	
and	age	65+	(n=17).	DA1	conducted	the	6	salivary	
tests	 in	 a	mean	 time	 of	 13	minutes	 per	 patient,	
with	a	range	of	8	to	17	minutes	(SD=2.2	minutes).	
The average time between DA1 and DA2 conduct-
ing their respective salivary tests was 5.5 minutes 
(SD=9,	median=3,	interquartile	range=1	to	7	min-
utes).

The	first	2	salivary	diagnostic	tests,	resting	sali-
vary	consistency	and	resting	salivary	flow	rate	from	
labial salivary glands were conducted by DA1 only. 
Resting salivary consistency was thick and frothy 
in	18%	of	the	participants.	The	mean	time	for	the	
labial glands to produce saliva was 41 seconds 
(SD=25,	median=35,	interquartile	range=22	to	53	
seconds).	A	cut–off	of	90	seconds	was	used	for	the	

study	 protocol,	 MOP	 and	 the	 required	 training.	
Each	dental	assistant	practiced	administering	the	6	
salivary	tests	on	an	office	volunteer	with	the	den-
tist	observing.	Dentist	certification	of	the	salivary	
practice runs were faxed to PRECEDENT prior to 
starting the study.

The UW Institutional Review Board approved the 
study protocol using the oral consent process for 
patients. A random sample of 20 to 25 patients per 
practice was selected using an assigned systematic 
sampling	 interval	 (every	Nth	patient)	based	on	a	
typical weekly patient schedule in order to recruit 
approximately	 1	 patient	 per	 day.	 Patients	 age	 9	
years and older who spoke English were eligible to 
participate.

After consent to participate in the study was ob-
tained,	 it	was	confirmed	that	the	patient	had	ab-
stained	for	the	previous	hour	 from	smoking,	eat-
ing,	 drinking	 (except	 water),	 tooth	 brushing	 and	
using	mouthwash.	The	first	dental	assistant	(DA1)	
timed	 and	 performed	 the	 6	 salivary	 tests	 on	 the	
patient in the following order: resting salivary con-
sistency,	flow	rate	from	labial	glands,	resting	pH,	
stimulated	salivary	buffering	capacity,	pH	and	flow	
rate	(5	minute	volume).	The	patient’s	participation	
in the study was complete at that point. Within a 
maximum	of	10	minutes,	the	second	dental	assis-
tant	 (DA2),	 blind	 to	DA1’s	 results,	 evaluated	 the	
same samples to determine the inter–examiner re-
liability	for	4	of	the	6	tests	in	the	following	order:	
measurement	 of	 stimulated	 salivary	 flow	 rate	 (5	
minute	volume),	buffering	 capacity,	pH	and	 rest-
ing salivary pH. The saliva samples were then dis-
carded. The dental assistants’ roles were not inter-
changeable.

Statistical analysis

Separate analyses of reliability of the salivary 
diagnostic tests were conducted for the 2 studies. 
Descriptive	statistics	(mean	and	standard	deviation	
(SD))	were	calculated	 for	each	of	 the	tests.	Reli-
ability was measured for each test using the intra-
class	correlation	coefficient	(ICC),	which	is	defined	
as the correlation between 2 test results obtained 
by 2 different examiners for the same patient. The 
ICC	and	95%	confidence	interval	(CI)	was	estimat-
ed using an analysis of variance method.14 For Reli-
ability	Study	1,	a	balanced	incomplete	block	design	
was used with both examiner and subject as ran-
dom	effects.	For	Reliability	Study	2,	examiner	and	
subject	were	nested	within	practice,	and	practice,	
examiner and subject were random effects. Statis-
tical analyses were conducted using Stata version 
8 and were independently validated.15 The follow-
ing scheme was used for interpretation of ICC val-

ues:	1)	ICC≤0.2	(no	or	very	low	agreement),	0.21	
to	0.40	(low	agreement),	0.41	to	0.60	(moderate	
agreement),	 0.61	 to	 0.80	 (high	 agreement)	 and	
0.81	to	1.00	(excellent	agreement).16
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Discussion
Two reliability studies assessed 4 salivary tests in 

a convenience sample of dental students and a sam-
ple of dental patients from 4 representative PREC-
EDENT practices. The inter–examiner reliability of 
stimulated	salivary	flow	rate	and	resting	salivary	pH	
were	considered	very	good	in	both	studies,	but	the	
stimulated salivary pH and buffering capacity were 
not acceptable in 1 study.

In	Reliability	Study	1,	the	small	variation	in	stim-
ulated salivary pH and buffering capacity among 
the	dental	students	may	have	artificially	made	the	
reliability	appear	low.	For	this	reason,	it	was	deter-
mined that further inter–examiner reliability testing 
enrolling a wider variety of subjects with a poten-
tially greater variation in salivary characteristics 
was needed. The follow–up study was conducted in 
a	sample	of	PRECEDENT	practitioner	offices	with	a	
patient population representative of the dental prac-
tices where these tests are intended to be used.

Salivary Test Mean	(SD) ICC	(95%	CI)

Rate	(ml	/	minute) 1.78	(0.74) 0.96	(0.93–0.98)

Resting pH 7.28	(0.33) 0.76	(0.62–0.85)

Stimulated pH 7.61	(0.17) 0.08	(0.00–0.29)

Buffer pad 1 3.83	(0.49) 0.02	(0.00–0.23)

Buffer pad 2 3.63	(0.55) 0.20	(0.00–0.41)

Buffer pad 3 1.67	(1.49) 0.46	(0.26–0.64)

Buffer capacity 9.13	(1.71) 0.43	(0.22–0.61)

Table I: Summary of the salivary tests for 
Reliability Study 1

Salivary Test Mean	(SD) ICC	(95%	CI)

Rate	(ml	/	minute) 1.29	(0.78) 0.94	(0.91–0.96)

Resting pH 6.67	(0.46) 0.82	(0.74–0.88)

Stimulated pH 7.42	(0.27) 0.80	(0.71–0.87)

Buffer pad 1 3.64	(0.66) 0.23	(0.01–0.42)

Buffer pad 2 2.67	(1.53) 0.46	(0.25–0.60)

Buffer pad 3 0.99	(1.45) 0.27	(0.05–0.46)

Buffer capacity 7.34	(2.74) 0.55	(0.37–0.68)

Table II: Summary of the salivary tests for 
Reliability Study 2

12 participants who did not produce labial gland 
saliva within the test time limit.

For	 each	 patient’s	 saliva	 samples,	 4	 salivary	
characteristics were evaluated and recorded by 
both DA1 and DA2. The mean stimulated salivary 
flow	 rate	 (calculated	 from	 the	 5	minute	 volume)	
in	this	patient	population	was	1.29	ml	per	minute,	
and the mean pH of the stimulated saliva was 7.42. 
The	mean	 resting	 salivary	pH	was	6.67,	 and	 the	
stimulated salivary buffering capacity mean score 
was	7.34	(Table	II).

Assessment	 of	 stimulated	 salivary	 flow	 rate	
(ICC=0.94)	 and	 resting	 salivary	 pH	 (ICC=0.82)	
demonstrated	 excellent	 inter–examiner	 reliability,	
while	 stimulated	 salivary	 pH	 (ICC=0.80)	 showed	
high inter–examiner reliability. The stimulated sali-
vary buffering capacity test had moderate reliabil-
ity	(ICC=0.55)	(Table	II).

In	Reliability	Study	2,	the	reliability	of	stimulated	
salivary	flow	rate	and	resting	salivary	pH	were	con-
sistent	with	Reliability	Study	1,	while	the	stimulated	
salivary pH and buffering capacity tests had a better 
performance. The stimulated salivary pH presented 
a high agreement. While the reliability of the indi-
vidual pads with different acid challenges for the 
buffering capacity test was low or at the low end 
of	moderate	(pad	2),	the	overall	buffering	capacity	
test score had improved moderate reliability.

The lower reliability of the buffer capacity may 
have been due to the ambiguity in color interpre-
tation of the buffering strip test pads with the 3 
different acid challenges. A reference chart is not 
available as a visual aid for evaluation of the colors 
as it is for the pH tests. This result correlates with 
the evaluation of the earlier chair–side tube method 
of	estimating	salivary	buffering	capacity,	where	the	
method was precise only within the crude criteria 
of	low,	intermediate	and	high	buffer	capacity	com-
pared to the standard electrometric method.17 This 
tube method evolved into the buffer strip method 
used today. Other buffer strips continue to use the 
low,	intermediate	and	high	criteria,	rather	than	at-
tempting to measure buffering capacity at differing 
levels of acid challenge. Those buffer strips that use 
the	 low,	 intermediate	 and	 high	 criteria	 provide	 a	
color reference chart for evaluating the results. A 
similar guide for color interpretation could improve 
the precision of evaluating the results from the buf-
fer test strip employed in these studies.

The 4 dental practices conducting this study found 
the salivary diagnostic tests easy to incorporate into 
the routine of the day. Dental personnel were quick-
ly and easily trained to perform the tests and pa-
tients were accepting of the procedures. The great-
est challenge was for patients to remember not to 
eat,	drink	(except	water),	brush	their	teeth	or	use	
mouthwash within the hour prior to their appoint-
ment.	In	some	cases,	the	office	staff	contacted	pa-
tients an hour before the appointment to provide a 
reminder. New technology in the form of automated 
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Conclusion

Patients’ salivary characteristics may provide in-
formation about future caries risk. Prior to imple-
mentation of tests measuring salivary characteris-
tics in a cohort study on caries risk assessment in a 
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electronic texting of appointment reminders has the 
ability to minimize this problem in the future.

Practice–based research networks have been es-
tablished	to	assess	their	ability	to	influence	the	evi-
dence–base of dental practice.11 There is a question 
whether a practice–based network can or should 
attempt to perform strict calibration and reliability 
testing	of	measures	in	their	studies,	or	whether	the	
variability and lack of calibration can be tolerated 
because it is off–set by the large numbers of evalu-
ations that can be made in a network.8,18–20 Some 
practice–based research network participants advo-
cate for less emphasis on measurement calibration 
and	 reliability	 because	 that	 reflects	 the	 “real–life”	
setting of dental practice. To do otherwise might not 
be palatable to practitioners.9

If practice–based networks are to provide the best 
possible	evidence–base	for	the	practice	of	dentistry,	
then	sound	scientific	methodology	is	an	appropriate	
goal when conducting research. In a network set-
ting,	where	multiple	examiners	are	collecting	data	
and	 taking	measurements,	 it	 is	possible	 to	estab-
lish a means to assess the inter–examiner reliabil-
ity of tests and measurements used. The process 
described here was the basis for a training protocol 
whereby all examiners had the same detailed level 
of instruction and practice in performing procedures 
prior to study initiation. The training protocol hav-
ing	been	established,	inter–examiner	reliability	was	
evaluated for the salivary tests used. When equivo-
cal	 results	were	obtained,	 further	 testing	was	de-
termined	to	be	necessary,	along	with	possible	ad-
justments to the training and procedures employed. 
In	 this	 case,	 further	 testing	 established	 adequate	
inter–examiner reliability levels for use of these 
tests and training protocol in the study on Salivary 
Markers	 in	 Caries	 Risk	 Assessment,	 Study	 002	 of	
the Northwest PRECEDENT network.

Marilynn	Rothen,	BS,	RDH,	is	Lead	Regional	Co-
ordinator	 for	 Northwest	 PRECEDENT;	 Joana	 Cun-
ha–Cruz	DDS,	PhD,	is	research	assistant	professor,	
Department	of	Dental	Public	Health	Sciences,	and	
epidemiologist	 for	 Northwest	 PRECEDENT;	 Lloyd	
Mancl,	PhD,	is	research	associate	professor,	Depart-
ment of Dental Public Health Sciences and biostat-
istician	for	Northwest	PRECEDENT;	Brian	Leroux	is	
professor,	Biostatistics	 and	Department	of	Dental	
Public	Health	Sciences,	 and	 principal	 investigator	
for the Northwest PRECEDENT Data Coordinating 
Center;	Brooke	 Latzke	Davis,	MPH,	 is	 a	 research	
associate,	 Seattle	 Children’s	 Research	 Institute;	
Justin Coyne was Network Media and Information 
Management	 Specialist,	 Northwest	 PRECEDENT;	
and	Joel	Berg,	DDS,	MS,	is	Professor	&	Chair,	De-
partment	of	Pediatric	Dentistry,	Associate	Dean	for	
Hospital Affairs and co–investigator for Northwest 
PRECEDENT;	all	are	at	the	University	of	Washing-
ton	School	of	Dentistry,	Seattle,	WA.		Jane	Gillette,	
DDS,	is	a	practitioner–member	of	Northwest	PREC-
EDENT	located	in	Bozeman,	Montana.

practice–based	research	network,	2	inter–examin-
er	reliability	studies	were	conducted,	the	first	on	a	
convenience	population	of	dental	students,	and	the	
second with patient–populations representative of 
the practice–based network. These studies demon-
strated acceptable inter–examiner reliability for 4 
salivary	diagnostic	tests:	stimulated	salivary	flow,	
pH,	buffering	capacity	and	resting	salivary	pH.	In	
addition,	 it	 showed	 that	 it	 is	 feasible	 to	 perform	
the	 6	 tests	 measuring	 salivary	 characteristics	 in	
practice–based	settings	 in	terms	of	time,	person-
nel required and patient acceptance.
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introduction

According	 to	 the	 National	 Kidney	
Foundation,	 26	 million	 Americans	
have	chronic	kidney	disease	(CKD).1  
Given	 the	 prevalence	 of	 conditions	
such	 as	 diabetes	 and	 hypertension,	
it is estimated that an additional 20 
million people are at an increased 
risk	 for	 developing	 CKD.1 Research 
suggests chronic kidney disease can 
give rise to a wide spectrum of oral 
manifestations affecting the hard or 
soft tissues of the mouth.2,3	Likewise,	
periodontitis may contribute to the 
burden	 of	 systemic	 inflammation	 in	
these patients.3,4	 Unfortunately,	 pa-
tients	with	CKD	and	their	health	care	
providers are often unaware of the 
oral	 complications	 of	 the	 disease,	
as well as the multiple systems that 
can be affected. The complexity of 
care	for	patients	with	CKD	reinforces	
the need for collaboration between 
health care providers. The purpose 
of this study was to raise oral health 
awareness by providing educational 
seminars	 to	 health	 care	 providers,	
specifically	nephrology	nurses.

Raising Oral Health Awareness Among 
Nephrology Nurses
Christine	Blue,	BSDH,	MS;	Kim	Isringhausen,	BSDH,	MPH;	Elaine	
Dils,	RDH,	MA

abstract
Purpose: The complexity of care for patients with chronic kid-
ney	 disease	 (CKD)	 reinforces	 the	 need	 for	 collaboration	 be-
tween health care providers. The purpose of this study was to 
raise oral health awareness by providing educational seminars 
to	health	care	providers,	specifically	nephrology	nurses.

methods: Educational seminars entitled “Oral Health and 
Chronic	Kidney	Disease”	were	delivered	by	calibrated	dental	hy-
giene educators to nurses in 3 different regions in the United 
States.		The	nurse	participants	(n=106)	were	given	randomly	
assigned	pre–	and	post–tests,	assessing	their	knowledge	of	oral	
health	and	its	relation	to	CKD.

results: Pre–tests revealed that nurses had little knowledge 
of	oral	health	and	its	relation	to	CKD.		Regardless	of	question-
naire	order,	a	significant	 increase	of	knowledge	was	observed	
for	both	groups	(p–value≤0.015),	 increasing	from	61	to	76%	
on average.

Conclusion: Incorporating interdisciplinary education increases 
nurses’ knowledge and may lead to greater quality of life out-
comes	and	improved	overall	health	in	patients	with	CKD.

Keywords:	 kidney	 disease,	 interdisciplinary	 collaboration,	
nurses’ oral health awareness

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

Research

The	prevalence	of	CKD	has	heightened	the	medi-
cal profession’s awareness of this serious and grow-
ing problem in the United States. Systemic compli-
cations	associated	with	CKD	include	cardiovascular	
(hypertension,	 congestive	 heart	 failure	 and	 peri-
carditis),1,5,6	 gastrointestinal	 (anorexia,	 nausea,	
vomiting,	 generalized	 gastroenteritis,	 peptic	 ulcer	
disease,	stomatitis	and	candidiasis),1,6–8 neuromus-
cular,	hematologic	and	dermatologic	systems.1,7,8 In 
2005,	Protor	et	al	 reviewed	current	 literature	sur-
rounding oral and dental aspects of renal disease 
and reported conditions that are important for neph-
rology and dental professionals to know.2 The most 
significant	findings	are	discussed	below.

review of the literature
gingival Enlargement

Gingival	enlargement,	secondary	to	drug	therapy,	
is the most reported oral manifestation of renal dis-
ease.9–16	 Gingival	 enlargement	 can	 be	 induced	 by	
cyclosporine	and/or	 calcium	channel	blockers.	Cy-
closporine is an immunosuppressant used in organ 
transplant	recipients	and	has	numerous	side	effects,	
such as gingival overgrowth.17 Regular clinical moni-
toring of cyclosporine–related gingival enlargement 
is	essential,	since	squamous	cell	carcinoma	and	Ka-
posi’s sarcoma have been reported within such gin-
gival lesions.10
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Oral	Biofilms

Studies have indicated that the oral hygiene of 
hemodialysis patients is worse than that of the 
general population.7,18,19	 Greater	 calculus	 forma-
tion,	gingivitis,	caries,	atrophy	of	the	alveolar	bone,	
pathologic mobility proportional to bone resorption 
and tooth loss have been observed.20 Pocket forma-
tion	and	necrotic	teeth	found	under	crowns,	bridges	
and	fillings	have	also	been	 found	 in	patients	with	
CKD.	In	a	study	of	45	hemodialysis	patients,	all	had	
some	form	of	periodontal	disease	and	oral	debris,	
and	64%	had	severe	gingivitis	and	a	higher–than–
normal	score	for	the	DMFT	(decayed,	missing	and	
filled	teeth)	index.21

xerostomia

Symptoms of xerostomia can arise in many in-
dividuals	 receiving	hemodialysis,	 due	 to	 restricted	
fluid	intake,	as	well	as	side	effects	of	drug	therapy.1,2 
This	predisposes	 the	patient	 to	dental	caries,	gin-
gival	 inflammation	and	difficulties	with	 speech.	 In	
addition,	xerostomia	may	lead	to	infections	such	as	
candidiasis and acute suppurative sialadenitis.17

mucosal lesions

A wide range of oral mucosal lesions has been de-
scribed	in	individuals	receiving	dialysis	and	allografts,	
particularly	white	patches	and/or	ulcerations.	Ure-
mic	stomatitis	may	manifest	as	white,	red	or	grey	
areas of the oral mucosa. Oral mucosal macules and 
nodules of unknown etiology have been described in 
14%	of	individuals	receiving	hemodialysis.1,2 In ad-
dition,	the	oral	mucosa	in	patients	with	anemia	may	
appear pale.1,2

malodor

Uremic patients may have an ammonia–like oral 
odor.	 In	some	 instances,	CKD	can	give	 rise	 to	al-
tered taste sensation. These patients report a me-
tallic taste or the sensation of an enlarged tongue. 
Because	 of	 their	 immunocompromised	 state,	 he-
modialysis patients and allograft recipients have 
increased	susceptibility	to	candidal	infections,	such	
as	pseudomembranous,	erythematous	and	chronic	
atrophic candidosis.1,2,18,22

osseous and Dental Changes

A wide range of osseous changes of the jaw ac-
company	chronic	renal	disease.	These	reflect	a	va-
riety of defects of calcium metabolism due to in-
creased parathyroid activity. The most classically 
described osseous change is the triad composed of 
the	loss	of	lamina	dura,	demineralized	bone	and	lo-

calized	 radiolucent	 jaw	 lesions,	 such	 as	 giant	 cell	
granuloma or Brown tumor.2 Delayed eruption of 
permanent teeth has been reported in children with 
CKD.	 Narrowing	 of	 the	 pulp	 chamber	 of	 teeth	 of	
adults	with	CKD	can	also	occur.	Non–carious	tooth	
loss	is	more	prevalent	in	individuals	with	CKD	than	
in the general population.2

Nutritional	Deficiencies

Oral symptoms related to vitamin and miner-
al	 deficiencies	 are	 common	 in	 patients	with	 CKD.	
Manifestations may include cheilosis of the lips from 
vitamin	 B	 deficiency,	 bleeding	 gums,	 tooth	 loss,	
gingivitis	 from	vitamin	C	deficiency	and	pale	 lips/
tongue.	 Iron	 deficiency	 may	manifest	 orally	 as	 a	
bald	tongue,	scarlet	tongue,	atrophied	tongue	and	
filiform	atrophy.	Other	possible	oral	manifestations	
from	 nutritional	 deficiency	may	 include	 extra	 oral	
dermatitis,	 lichenification	around	the	mouth,	peel-
ing of the lips and poor taste acuity.1,2,22

Periodontal Disease

Diseases	showing	low–grade	inflammation,	such	
as	diabetes	and	hypertension,	are	commonly	asso-
ciated	with	CKD.1 Several studies hypothesize that 
chronic	periodontal	inflammation	may	contribute	to	
the	 chronic	 systemic	 inflammatory	burden	associ-
ated	with	 CKD.4,23–25 There is evidence to support 
a	mechanistic	link	among	inflammation,	atheroscle-
rosis	and	CKD.	 Inflammatory	biomarkers,	such	as	
C–reactive	 protein	 and	 interleukin–6,	 have	 been	
shown	 to	 be	 elevated	 in	 CKD.4,23–27 Several stud-
ies have suggested that untreated dental infection 
in immunosuppressed individuals could potentially 
contribute to morbidity and transplant rejection.7 A 
United	States	population–based	study	(n=11,955)	
suggested the importance of considering multiple 
risk–factors,	 including	 periodontal	 status,	 because	
this	improves	the	identification	of	individuals	at	high	
risk	for	CKD,	and	may	ultimately	reduce	its	burden.4 
Further research is needed to evaluate the causal 
inferences regarding the role of periodontal patho-
gen	burden	and	its	contribution	to	systemic	inflam-
matory	burden	of	CKD.

interdisciplinary Collaboration

Given	 the	 potential	 for	 poor	 oral	 health	 to	 in-
crease	risk	for	systemic	disease,	it	is	extremely	im-
portant that the medical and dental communities 
be knowledgeable with regard to the oral–systemic 
relationship so that health care services can be de-
livered collaboratively. Numerous studies have as-
sessed medical and other health care profession-
als’	knowledge,	attitudes	and	practices	with	regard	
to oral health. The majority of these studies have 
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identified	an	existing	gap	 in	 knowledge	and	prac-
tices among medical providers with regard to oral 
diseases. Quijano et al found that internal medicine 
trainees had inadequate knowledge regarding peri-
odontal disease and were generally uncomfortable 
with performing a simple periodontal examination.28 
Southern	 found	 that,	 among	 the	 nurses	 surveyed	
(n=100),	 their	 knowledge	 of	 oral	 health	 status,	
signs and symptoms of oral disease was inade-
quate.29 Lewis et al studied pediatricians’ attitudes 
and practices related to the oral health of children 0 
to	3	years	old	and	found	that	only	54%	of	surveyed	
pediatricians reported examining the teeth of more 
than half of their 0 to 3 year old patients. The most 
common barrier to participation in oral health–relat-
ed	activities	in	their	practices	was	lack	of	training,	as	
less	than	25%	had	received	oral	health	education	in	
medical	school,	residency	or	continuing	education.30 
Results from additional studies assessing pediatri-
cians’ knowledge and current practices related to 
oral health have found that further training is need-
ed	to	enhance	confidence,	expertise	and	knowledge	
of preventive screening and referral.31–34

Several studies point to an increased awareness 
of the oral–systemic relationship among medical 
providers,	but	suggest	limited	incorporation	of	den-
tal care into clinical medical practice. Wilder et al 
surveyed  obstetricians and found that most were 
knowledgeable of the potential role of periodontal 
disease as a pregnancy risk factor but did not look 
into their patients’ mouths at initial prenatal exami-
nations.35 A study by Shenoy et al found that the gy-
necologists’ knowledge was high regarding the oral 
manifestations	 of	 periodontal	 disease,	 but	 knowl-
edge was low regarding periodontal disease as a risk 
factor for pre–term low birth weight babies.36 Reed 
et al assessed the oral cancer knowledge and expe-
rience of medical students in an academic setting 
and found that students did not receive adequate 
exposure to oral cancer prevention and detection 
practices.37	 Andersson	 et	 al	 found	 that,	 although	
nurses were aware of the impact of oral health in 
old	age,	their	attitude	was	that	this	was	a	matter	for	
dentistry.38 Canto et al found that family physicians 
were aware of the major risk factors for oral cancer 
when	taking	a	medical	history,	but	 less	than	24%	
provided an oral cancer examination to patients 40 
years of age and over.39

In order to build the relationships that are integral 
to	implementing	collaborative	health	care	services,	
educational interventions have been used to in-
crease awareness of chronic diseases among health 
care	providers.	Overwhelmingly,	the	literature	sup-
ports that even brief educational interventions can 
enhance health provider knowledge. Educational 
sessions have been found to improve knowledge 

and attitudes in the areas of breast cancer assess-
ment,40	chronic	pain,41 pediatric mental health man-
agement,42 awareness and use of geriatric service43 
and prescription standards.44 A dental hygiene edu-
cation program for nursing staff increased nurses’ 
knowledge	and	self–confidence	with	 regard	 to	 the	
provision of oral care to nursing home residents.45 
Small group workshops taught by medical and den-
tal educators led to an increase in oral knowledge 
for medical students.46

The subjects of this study were nurses who work 
with renal patients at the University of Minnesota 
hospitals	(n=106).	The	nurses	were	invited	to	at-
tend an educational seminar entitled Oral Health 
and	Chronic	Kidney	Disease,	held	at	the	University	
of	Minnesota,	School	of	Nursing.	Participation	was	
voluntary and subjects could opt out of the study 
by choosing not to complete the questionnaires. 
No demographic data was asked in order to protect 
anonymity	and	participant	confidentiality.	Informed	
consent was obtained after explaining the purpose 
of the seminar and the purpose of the question-
naires.

Three dental hygiene educators presented a sin-
gle,	2	hour	educational	seminar	to	renal	nurses	in	
3 university settings: Virginia Commonwealth Uni-
versity,	 the	University	 of	Minnesota	and	 the	Uni-
versity of New Mexico. The educators calibrated by 
collectively researching literature for the creation 
of uniform seminar content and delivering the in-
formation to participants in a lecture format using 
identical Microsoft Power Point presentations.

To assess the effectiveness of the educational 
seminars,	a	single	questionnaire	was	administered	
to participants as a pre– and post–test. Because 
the	pre–	and	post–test	were	 the	same,	data	col-
lected	from	2	of	the	initial	sites,	the	University	New	
Mexico	 and	 Virginia	 Commonwealth	 University,	
were discarded because the pre–test could prompt 
participants to pay attention to particular informa-
tion,	 and	 thereby	 show	 an	 effectiveness	 effect.	
For	the	third	site,	the	University	of	Minnesota,	this	
shortcoming was addressed by creating 2 question-
naires,	A	and	B,	and	by	administering	them	at	ran-
dom as pre– and post–tests to eliminate a learning 
effect from taking 1 questionnaire twice. Only these 
subjects from the third site are evaluated here. 
Each questionnaire consisted of 10 multiple–choice 
questions and were color–coded and sequentially 
numbered	for	identification	and	comparison	of	the	
pre–	and	post–surveys.	The	subjects	(n=106)	were	
given randomly assigned pre– and post–tests that 
assessed their knowledge of oral health and its re-

methods and materials
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lation	 to	 CKD.	 Scores	 for	 the	
pre– and post–questionnaire 
were tallied and the score of 
the pre– was subtracted from 
the score of the post– so that a 
positive	difference	reflected	an	
increase in knowledge. A natu-
ral consequence of this design 
is	that	2	groups	emerge,	those	
who were assigned the A in 
the	 pre–,	 designated	 by	 AB,	
and	those	taking	B	in	the	pre–,	
designated by BA. The central 
hypothesis of the study was 
that the educational seminar 
would increase nurses’ knowl-
edge of oral manifestations 
of	 CKD.	 The	 null	 hypothesis	
states that there would be no 
difference between the pre– 
and post–test.

A 2 sample paired t–test 
was	first	performed	to	indicate	
whether there is a question-
naire order effect. Separate 
1 sample paired t–tests were 
then performed to indicate 
whether the increase for each 
group	 was	 significant.	 Five	
participants	failed	to	take	at	least	1	questionnaire,	
which were excluded from analysis. Questions left 
blank	(only	a	few	among	all	questionnaires)	were	
considered incorrect. The University of Minnesota 
Institutional Review Board approved this study as 
exempted research.
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Figure	1:	Histogram	of	diffscores_AB	(with	Ho	and	95%	
t–confidence	interval	for	the	mean)

The estimated questionnaire effect was that the AB 
group had an average improvement of 2.21 more than 
the	BA	group,	a	significant	difference	with	a	2	sample	
t–test	(p–value<0.0005).	Therefore,	it	is	important	to	
account for this effect in the individual group improve-
ments. The individual improvements for each group 
were	significant.	Figure	1	and	2	shows	the	distribution	
of	score	differences	for	the	AB	and	BA	groups,	respec-
tively,	with	the	point	labeled	HO	reflecting	the	null	hy-
pothesis	of	no	improvement.	Group	AB	increased	an	
average	of	2.71	(p–value<0.0005),	and	group	BA	in-
creased	an	average	of	0.50	(p–value=0.015).	There-
fore,	a	significant	increase	in	knowledge	was	gained.	
Pre–tests revealed that nurses lacked an understand-
ing	of	oral	health	and	it’s	relation	to	CKD,	but	under-
stood more after the seminar. Regardless of question-
naire	order,	a	significant	 increase	of	knowledge	was	
observed	for	both	groups	(p–value≤0.015),	increas-
ing	from	61	to	76%	on	average.

results

Discussion

As	the	prevalence	of	CKD	continues	to	escalate	
in	the	United	States,	dental	professionals	will	see	
an	 unprecedented	 number	 of	 patients	 with	 CKD	
and end stage renal disease. Because oral health is 
a	critical	component	of	overall	general	health,	it	is	
critical that the nephrology team be aware of the 
oral	complications	that	CKD	and	its	treatment	can	
cause.	Additionally,	nephrology	nurses	need	to	be	
aware that periodontal disease and other oral in-
fections may compromise organ transplant. An un-
derstanding of these issues may assist renal nurses 
in	recognizing	early	oral	manifestations,	providing	
basic	patient	education	and,	when	necessary,	mak-
ing	referrals	to	address	these	concerns.	Likewise,	
the dental professional must understand the basic 
pathologic process involved in the management of 
patients	with	CKD.

Based	on	the	results	of	this	study,	 it	 is	recom-
mended that educational institutions initiate cur-
riculum innovations that provide the foundational 
abilities necessary to support an interprofessional 
approach to health care. The focus of interdisci-
plinary collaboration in patient treatment should 
be	 on	 promoting	 mutual	 understanding,	 trust	
and	 respect,	 increasing	 effective	 communication	
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Conclusion
The evidence supports that an educational inter-

vention increases nurses’ knowledge of oral health 
and	 CKD.	 As	 evidence–based	 practice	 evolves	 in	
nephrology	 and	 dentistry,	 a	 structured	means	 of	
communication between these 2 disciplines must 
be	 established.	 CKD	 provides	 an	 example	 of	 the	
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Figure	2:	Histogram	of	diffscores_AB	(with	Ho	and	95%	
t–confidence	interval	for	the	mean)

and recognizing the impor-
tance	 of	 self,	 peer	 and	 team	
assessment among health 
care professionals. Support-
ing evidence in the literature 
suggests that interdisciplinary 
seminars	and/or	other	educa-
tional strategies similar to the 
one in this study can improve 
oral health knowledge among 
health care professionals. 
However,	 instructional	 efforts	
to increase providers’ dental 
knowledge and opinions of the 
importance of oral diseases 
must include components that 
address	self–efficacy	in	trans-
lating knowledge into clinical 
practice.	 In	 addition,	 more	
research is needed to evalu-
ate means to sustaining the 
knowledge gained in educa-
tional seminars and wheth-
er educational interventions 
are	 efficacious	 in	 translating	
knowledge to practice.

Although	inconclusive,	there	
is a growing body of research 
supporting disease processes 
related	to	the	oral	systemic	health	link.	CKD	pro-
vides a good example of how a systemic condition 
can affect oral health and why further research in 
this	area	is	needed.	To	improve	patient	outcomes,	
a collaborative plan between dental and renal pro-
fessionals	must	be	established.	Dental	hygienists,	
nurses,	dieticians	and	nephrologists	are	ideal	can-
didates to begin working together for the improved 
health of patients with renal disease.

Christine M. Blue, BSDH, MS, is the Director of 
the Division of Dental Hygiene at the University of 
Minnesota at School of Dentistry. Kim T. Isring-
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Virginia Commonwealth University School of Den-
tistry. Elaine M. Sanchez–Dils, RDH, MA, is an As-
sociate Professor in the Division f Dental Hygiene at 
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link between oral and general health. Raising oral 
awareness among nephrology nurses can poten-
tially lead to greater quality of life outcomes and 
improved	overall	health	in	patients	with	CKD.	It	is	
recommended that educational interventions de-
signed to promote interdisciplinary collaboration 
continue	in	order	to	benefit	patients	with	oral–sys-
temic health–associated conditions.
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