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The	Impact	of	Leadership	and	Research	on	
Decision	Making:	Doctoral	Degrees	in	Dental	
Hygiene	–	A	True	Transformation	for	Dental	
Hygiene	Education

eDiTorial

JoAnn	R.	Gurenlian,	RDH,	MS,	PhD

This	next	decade	is	going	to	be	an	exciting	time	for	
dental	hygiene	education.	While	there	has	been	an	em-
phasis	on	 transforming	dental	hygiene	education,	 the	
profession	is	about	to	witness	change	the	likes	of	which	
has	never	occurred	before.	Doctoral	degree	programs	
in	dental	hygiene	will	be	developed	for	the	first	time	in	
program	history	in	the	U.S.

	In	2005,	the	American	Dental	Hygienists’	Association	
(ADHA)	published	a	document	entitled	Dental Hygiene: 
Focus on Advancing the Profession.1	Within	this	paper,	
the	profession	recognized	that	dental	hygiene	scholars	
were	 needed	 to	 lead	 the	 development	 of	 theory	 and	
knowledge	 unique	 to	 the	 discipline	 of	 dental	 hygiene	
and	that	there	was	a	shortage	of	dental	hygiene	faculty	
that	was	expected	to	continue	into	the	future.	The	lead-
ers	noted	that	doctoral	preparation	of	dental	hygienists	
is	essential	for	building	the	dental	hygiene	knowledge	
base	for	advancing	the	professionalization	process.	Fur-
ther,	an	aim	recommended	within	 this	document	was	
to	create	a	doctoral	degree	program	in	dental	hygiene.	
Recommendations	were	to:1

•	 Develop	 curricular	 models	 for	 both	 professional	
(doctor	of	science	 in	dental	hygiene	practice)	and	
academic	 (doctor	 of	 philosophy	 or	 PhD)	 doctoral	
programs	in	dental	hygiene

•	 Conduct	 educators’	 workshops	 at	 professional	
meetings	to	promote	the	development	of	doctoral	
programs	in	dental	hygiene

•	 Publish	curricular	models	for	doctorate	programs

Over	the	next	decade,	discussions	occurred	further	sup-
porting	 the	need	 for	 doctoral	 education	 in	 dental	 hy-
giene,2-5	workshops	were	 offered	 establishing	 interest	
in	creating	doctoral	programs	for	dental	hygiene,6	and	
research	has	been	conducted	about	this	topic.7	Specifi-
cally,	Tumath	et	al	 surveyed	graduate	dental	hygiene	
students	 to	 assess	 perceptions	 of	 importance	 in	 es-
tablishing	dental	hygiene	doctoral	programs	and	inter-
est	in	applying	to	them.7	Of	the	159	graduate	learners	
responding	to	the	survey,	the	majority	of	respondents	
(77%)	 indicated	that	doctoral	education	 in	dental	hy-
giene	is	needed	and	the	establishment	of	a	dental	hy-
giene	 doctoral	 degree	 is	 important	 to	 the	 profession	
(89%).	Although	most	 respondents	 supported	both	a	

PhD	in	dental	hygiene	and	the	Doctor	of	Dental	Hygiene	
Practice	(DDHP),	38%	preferred	the	PhD	program	while	
62%	preferred	a	DDHP	program	for	 themselves.	Fur-
ther,	43%	expressed	interest	in	enrolling	in	a	doctoral	
program	in	the	next	one	to	five	years.7

Curriculum	models	for	both	a	PhD	Program	and	entry	
level	doctorate	in	dental	hygiene	have	been	proposed.8	
The	PhD	program	is	designed	to	prepare	academicians	
and	researchers	to	expand	the	scientific	body	of	knowl-
edge	 in	 the	 dental	 hygiene	 discipline,	 and	 develop	 a	
cadre	of	 leaders	capable	of	 impacting	health	policy	to	
improve	access	to	dental	hygiene	care.	The	entry	level	
doctorate	concept	is	designed	to	prepare	graduates	to	
function	independently	and	work	collaboratively	on	in-
ter-professional	health	care	teams.	Students	will	enter	
the	program	with	a	baccalaureate	degree	and	complete	
a	4-year	curriculum	with	practicum	experiences	 in	all	
6	roles	of	the	dental	hygienist	so	they	are	prepared	to	
function	in	a	variety	of	health	care	settings	to	compli-
ment	clinical	practice.8	With	modification,	the	entry	level	
doctorate	model	could	serve	as	the	basis	 for	a	DDHP	
program	for	current	dental	hygienists	seeking	a	doctoral	
degree.

In	the	near	future,	there	are	3	viable	options	for	doc-
toral	education	for	dental	hygiene.	The	PhD	program	is	
already	undergoing	 institutional	 approval	 process	and	
could	start	as	early	as	Fall	2017	pending	state	board	of	
education	approval.	Once	one	program	begins,	others,	
including	the	DDHP	and	entry	level	concepts,	will	follow.	
As	this	transformation	of	dental	hygiene	education	oc-
curs,	 the	profession	will	 change.	Theory	development	
will	advance,	research	will	broaden,	new	academicians	
will	be	prepared	and	a	higher	level	of	clinicians	will	be	
contributing	to	improving	the	oral	health	challenges	of	
the	nation.	Equally	exciting,	these	graduates	will	pos-
sess	four	years	of	education	at	the	graduate	level	equiv-
alent	to	other	health	care	professionals.	Thus,	there	no	
longer	will	be	a	need	for	clinicians	to	be	held	to	unneces-
sary	supervisory	restrictions	by	another	discipline.	That	
is	truly	a	long	overdue	transformation!

Sincerely,

JoAnn	R.	Gurenlian,	RDH,	MS,	PhD
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A	landmark	report	in	2000	identified	oral	disease	
as	a	 “silent	epidemic”	affecting	millions	of	Amer-
icans.1	 This	 epidemic	 is	 enhanced	 by	 oral	 health	
disparities	found	in	minority	groups,2,3	low-income	
families	 including	 Medicaid-enrolled	 children,4,5	
older	adult	populations,6	institutionalized	individu-
als3	and	in	population	groups	in	oral	health	profes-
sional	shortage	areas.5	These	factors	influence	oral	
health	outcomes	in	a	population.	

In	2003,	the	National	Call	to	Action	to	Promote	
Oral	Health	established	the	necessity	for	public	and	
private	 entities	 to	work	 together	 to	 enhance	oral	
and	general	health.3	In	response,	many	states	de-
veloped	strategies	 to	expand	oral	health	 services	
provided	by	dental	hygienists.7	Some	states	lifted	
practice	restrictions	and	permitted	provision	of	di-
rect	access	services	where	dental	hygienists	treat	
patients	according	 to	 their	 assessment	of	patient	
needs,	work	 independently	of	a	dentist’s	supervi-

Collaborative	Dental	Hygiene	Practice	in	New	Mexico	
and	Minnesota
Kathleen	O.	Hodges,	RDH,	MS;	Ellen	J.	Rogo,	RDH,	PhD;	Allison	C.	Cahoon,	RDH,	MS;	
Karen	Neill,	RN,	PhD,	SANE-A

Abstract
Purpose:	This	descriptive,	comparative	study	was	conducted	to	examine	characteristics,	services,	mod-
els	and	opinions	among	collaborative	dental	hygiene	practitioners	in	New	Mexico	and	Minnesota.
Methods:	A	self-designed	online	questionnaire,	distributed	via	SurveyMonkey®,	was	utilized	to	collect	
data	from	73	subjects	who	met	the	inclusion	criteria.	A	multi-phase	administration	process	was	followed.	
Content	validity	and	reliability	was	established.	Descriptive	statistics	were	used	for	analysis	of	6	research	
questions.	The	Mann-Whitney	U,	Pearson	Chi-Square	and	Fisher’s	Exact	tests	were	employed	to	analyze	
4	null	hypotheses	(p=0.05).
Results: Most	participants	(n=36)	were	experienced	clinicians	who	chose	to	work	in	an	alternative	set-
ting	after	28	years	or	more	in	the	field	and	reported	increased	access	to	care	as	the	reason	for	practicing	
collaboratively.	A	variety	of	services	were	offered	and	private	insurance	and	Medicaid	were	accepted,	
although	many	practitioners	did	not	receive	direct	reimbursement.	The	majority	of	New	Mexico	partici-
pants	worked	in	private	dental	hygiene	practices,	earned	advanced	degrees	and	serviced	Health	Provider	
Shortage	Areas.	The	majority	of	Minnesota	respondents	worked	in	various	facilities,	earned	associate’s	
degrees	and	were	uncertain	if	Health	Provider	Shortage	Areas	were	served.	There	were	no	significant	
differences	in	the	variables	between	practitioners	in	both	states.
Conclusion:	New	Mexico	and	Minnesota	collaborative	dental	hygiene	practitioners	are	similar	in	charac-
teristics,	services,	and	opinions	although	models	of	practice	vary.	Collaborative	dental	hygiene	practice	is	
a	viable	answer	to	increasing	access	to	care	and	is	an	option	for	patients	who	might	otherwise	go	without	
care,	including	the	unserved,	underserved,	uninsured	and	underinsured.
Keywords:	oral	health,	health	care	disparities,	health	services,	health	services	accessibility,	dental	hy-
gienist,	independent	practice,	access	to	health	care
This	study	supports	the	NDHRA	priority	area,	Health Services Research: Investigate	how	alternative	
models	of	dental	hygiene	care	delivery	can	reduce	health	care	inequities.

research

introDuction

sion,	and	maintain	a	provider-patient	relationship.8

In	2014,	46	states	allowed	some	form	of	direct	
access	 dental	 hygiene	 care	 such	 as	 independent	
practice,	 collaborative	 practice	 dental	 hygiene	
(CPDH),	 access	 permits	 and	 other	 delivery	mod-
els.8	There	is	a	growing	number	of	dental	hygien-
ists	 with	 special	 permits	 to	 provide	 care	 beyond	
what	was	established	in	the	original	state’s	laws.9	
In	 2007,	 47.3%	 of	 all	 dental	 hygienists	 reported	
having	 a	 certification	 or	 permit	 to	 practice	 under	
special	provisions,	such	as	unsupervised	practice.9	

CPDH	 is	 the	 science	 of	 prevention	 and	 treat-
ment	 of	 oral	 disease	 by	 providing	 education,	 as-
sessment,	prevention,	clinical	and	therapeutic	ser-
vices	in	a	cooperative	working	relationship	with	a	
consulting	 dentist	 without	 supervision.10	 Alaska,	
Colorado,	Maine,	New	Mexico	and	New	York	have	
further	 increased	 the	 scope	 of	 practice	 by	 allow-
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ing	 direct	 access	 services	 to	 be	 provided	 in	 any	
setting,	 including	 privately	 owned	dental	 hygiene	
practices.8

In	1999,	New	Mexico	became	the	second	state	
to	 allow	 dental	 hygienists	 to	 practice	 in	 any	 set-
ting	without	 the	 supervision	 of,	 but	 in	 collabora-
tion	with	dentists.	 In	2001,	Minnesota	 legislation	
permitted	 dental	 hygienists	 to	 be	 employed	 by	 a	
health	care	facility,	program	or	non-profit	organiza-
tion	to	provide	authorized	services.8	Treatment	can	
be	 initiated	without	 the	patient	first	being	exam-
ined	by	a	dentist.	The	required	written	agreement	
for	both	states	contains	mandatory	written	docu-
mentation,	 suggested	 written	 records	 and	 proto-
cols	 for	 care.10,11	 The	 U.S.	 Department	 of	 Health	
and	 Human	 Services	 emphasized	 the	 importance	
of	researching	innovative	ways,	such	as	the	CPDH	
model,	 to	 increase	 the	oral	 health	workforce	and	
improve	access	to	care	to	reduce	oral	health	ineq-
uities.3

Historically,	 research	 conducted	 in	 California	
and	 Colorado	 revealed	 that	 direct	 access	 dental	
hygiene	practice	provided	high	quality	oral	health	
care,	offered	a	viable	solution	to	address	access	to	
oral	health	care	problems	and	referred	patients	to	
surrounding	dentists	on	a	yearly	basis.12-15	Unmet	
oral	 health	 needs	 have	 placed	 a	 huge	 burden	 on	
the	American	population.

The	 National	 Institute	 of	 Dental	 and	 Craniofa-
cial	Research	suggested	the	most	common	health	
problems	among	low-income,	disadvantaged,	dis-
abled	 and	 institutionalized	 individuals	 were	 oral	
diseases.16	Specifically,	 low-income	and	Medicaid-
enrolled	children	were	at	an	increased	risk	for	poor	
oral	health.17	

The	 older	 adult	 population	 is	 another	 high-risk	
population	group.	Periodontal	disease	is	present	in	
75%	of	adults	over	the	age	of	65	and	is	the	most	
common	cause	of	tooth	loss	in	older	adults.18	Many	
elderly	individuals	have	lost	dental	insurance	upon	
retirement	which	has	influenced	decisions	to	seek	
care.1	Couple	the	risk	of	periodontal	disease,	tooth	
loss	and	other	diseases	such	as	caries,	xerostomia	
and	heart	disease	with	the	loss	of	dental	insurance	
and	the	risk	for	oral	disease	is	intensified.

Unfortunately,	 institutionalized	and	homebound	
individuals	 have	 suffered	 a	 disproportionate	 bur-
den	 of	 accessing	 dental	 care,	 regardless	 of	 their	
ability	 to	 pay	 for	 services.19	 In	 the	 recent	 past,	
approximately	 1.8	 million	 people	 were	 living	 in	
nursing	homes,	 and	 this	 number	 is	 increasing	 as	
the	population	ages.20	With	 limited	access	 to	oral	
health	care,	affordable	or	not,	optimum	oral	health	
is	difficult	to	achieve.	

Lastly,	disparities	in	oral	health	are	also	the	re-
sult	 of	 an	 unevenly	 distributed	 oral	 health	work-
force.	The	U.S.	Department	of	Health	and	Human	
Services	estimated	 that	an	additional	 7,208	den-
tists	were	needed	in	the	U.S.	to	meet	the	adequate	
population	to	practitioner	ratio	of	4,000:1	for	high	
need	communities.21	Unless	changes	are	made	 in	
oral	health	workforce	initiatives,	access	to	care	is-
sues	will	most	likely	further	deteriorate.

The	initial	direct	access	research	was	conducted	
with	 dental	 hygienists	 participating	 in	 the	 Health	
Manpower	 Pilot	 Project	 #139	 (HMPP	 #139)	 from	
1987	to	1990	 in	California.13-15	Kushman	et	al	 re-
ported	that	HMPP	#139	practices	showed	a	steady	
increase	of	new	patients,	low	fees	for	services	and	
referrals	being	made	to	surrounding	dentists.14	The	
authors	 concluded	 that	 the	HMPP	#139	 practices	
offered	dental	hygienists	a	viable	and	flexible	al-
ternative	to	traditional	settings.14	A	year	later,	an-
other	 study	 determined	 that	 patients	were	 satis-
fied	with	treatment,	followed	the	dental	hygienists’	
advice	 and	 visited	 a	 dentist	 within	 12	 months.15	
The	HMPP	#139	was	a	precursor	to	the	Registered	
Dental	Hygienist	in	Alternative	Practice,	which	was	
initiated	in	1998	allowing	dental	hygienists	in	Cali-
fornia	to	perform	direct	access	services.8

A	 study	 of	 6	 independent	 practice	 Colorado	
dental	 hygienists	 assessed	 productivity,	 services,	
office	 structure	 and	 patient	 process	 of	 care,	 and	
made	a	comparison	 to	 the	HMPP	#139.12	Conclu-
sions	 suggested	 that	 care	 and	 services	 provided	
by	 independent	dental	hygiene	practitioners	were	
safe	and	posed	no	harm	to	the	public.	This	study	
and	 the	HMPP	#139	studies	concluded	 that	 inde-
pendent	dental	hygiene	practice	and	direct	access	
dental	hygiene	not	only	offered	a	viable	solution	to	
address	 access	 to	 care	 problems,	 but	 provided	 a	
referral	source	for	surrounding	dentists	and	a	safe	
alternative	for	the	patient.12-15

Limited	 Access	 Permits	 (LAPs)	 in	 Oregon	 were	
another	form	of	direct	access.	In	2007,	a	positive	
working	relationship	was	found	between	LAP	den-
tal	hygienists	and	 the	affiliated	dentists,	and	 this	
practice	 model	 offered	 patients	 high	 quality	 oral	
health	 care.22	 As	 of	 2011,	 the	 LAP	 was	 replaced	
by	the	Expanded	Practice	Dental	Hygienist	(EPDH)	
further	expanding	the	scope	of	practice.8

Depending	 on	 state	 law,	 dental	 hygienists	 are	
able	to	provide	certain	services	without	the	pres-
ence	of	a	dentist	and,	thus,	can	contribute	to	im-
proving	access	to	oral	health	care.8	Currently,	Col-
orado	 is	the	only	state	 in	which	dental	hygienists	
can	practice	in	all	settings	without	collaboration	or	
supervision	of	a	dentist.	Four	direct	access	states	
allow	practice	in	any	setting	with	a	written	agree-
ment	 and/or	 availability	 of	 a	 dentist	 for	 referral	
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or	 consultation.8	 Many	 other	 direct	 access	 states	
permit	practice	in	limited	settings	and	require	any	
or	all	of	the	following:	written	agreement,	referral	
plan	and/or	prior	dentist	authorization.8	

Direct	 access	 dental	 hygiene	 plays	 an	 impor-
tant	 role	 in	 the	 accessibility	 and	 affordability	 of	
oral	health	care;	therefore,	as	early	as	2001,	the	
American	 Dental	 Hygienists’	 Association	 (ADHA)	
recognized	that	direct	reimbursement	from	Medic-
aid	and	private	insurance	companies	was	critical.23	
Only	 16	 of	 46	 direct	 access	 states	 had	 statutory	
or	 regulatory	 language	 allowing	 a	 dental	 hygien-
ist	to	be	directly	reimbursed	by	the	state	Medicaid	
department.23	

Of	the	many	direct	access	states,	7	(Alaska,	Ar-
kansas,	 Massachusetts,	 Minnesota,	 New	 Mexico,	
New	York	and	South	Dakota)	had	practice	acts	that	
included	 collaborative	 practice	 terminology.8	 New	
Mexico	and	Minnesota	were	studied	because	they	
were	 similar	 in	 regards	 to	 the	 services	 provided,	
the	 year	 CPDH	 was	 established	 and	 the	 lack	 of	
research	 on	 collaborative	 practice;	 although,	 the	
CPDH	settings	were	different.	

The	state	of	New	Mexico	is	rich	in	culture	and	di-
versity	with	the	majority	of	its	population	being	of	
ethnic	origin	and	20.4%	of	persons	live	below	pov-
erty	level.24	In	2013,	a	New	Mexico	Strategic	Plan	
was	 devised,	 including	 an	 objective	 to	 increase	
access	 to	 preventive	 and	 dental	 services.25	 It	 in-
cludes	5	strategies	such	as	developing	a	culturally	
appropriate	and	bilingual	prevention	campaign	for	
oral	health,	increasing	access	to	care	for	those	in	
long	term	and	nursing	home	facilities,	and	devel-
oping	an	oral	health	strategic	plan.25	

Since	 1999,	 CDHPs	 in	 New	 Mexico	 have	 been	
practicing	 with	 fewer	 restrictions	 than	 other	 li-
censed	dental	hygienists	 in	the	state.	There	have	
been	conflicting	reviews,	however,	on	the	feasibility	
and	complexity	of	establishing	this	type	of	practice.	
Some	 restrictions	 still	 apply	 that	 limit	 the	 CPDH	
from	performing	efficiently	and	effectively	 includ-
ing,	but	not	 limited	to,	difficulty	building	partner-
ships	with	dentists	and	complications	 in	receiving	
reimbursement	from	third-party	payers.26	In	2011,	
12	 out	 of	 17	CDHPs	 did	 not	 have	 a	Medicaid	 re-
imbursement	number	because	the	paperwork	was	
challenging	and	confusing.26	The	greatest	barriers	
to	CPDH	were	finding	a	willing	dentist	and	receiv-
ing	 reimbursement.26	 Currently,	 efforts	 are	 being	
made	to	develop	a	dental	therapist	in	New	Mexico.

In	contrast	 to	New	Mexico,	 the	majority	of	 the	
Minnesota	population	(86.2%)	was	white	and	only	
11.5%	was	 below	 poverty	 level.27	 In	 early	 2008,	
efforts	 were	 made	 in	 Minnesota	 to	 establish	 2	
new	“mid-level”	oral	health	providers;	 the	Dental	

Therapist	(DT)	and	the	Advanced	Dental	Therapist	
(ADT).28	DTs	graduate	with	a	bachelor’s	or	master’s	
degree	and	provide	basic	preventive	services	with-
out	a	dentist	onsite,	however,	all	basic	restorative	
services	and	extractions	require	the	presence	of	a	
dentist.	The	ADT	is	a	master’s	level	prepared	den-
tal	 hygiene	model	 permitting	 evaluation,	 assess-
ment,	treatment	planning,	nonsurgical	extractions,	
preventive	services	and	basic	restorative	services	
without	the	presence	of,	but	in	collaboration	with,	
a	 consulting	 dentist.28	 Also,	 the	 Advanced	Dental	
Hygiene	Practitioner	(ADHP)	model,	developed	by	
the	ADHA,	describes	a	dental	hygiene	“mid-level”	
practitioner	who	provides	primary	oral	health	care	
directly	to	patients	through	assessment,	diagnosis,	
treatment	and	referrals.29

Although	 these	 states	 differ	 demographically,	
they	 are	 similar	 in	 regards	 to	 CDHP.	 Therefore,	
6	 research	 questions	 were	 studied	 about	 CDHPs	
characteristics,	 services	 provided,	 models,	 opin-
ions,	benefits	or	obstacles	of	operating	or	working	
in	a	collaborative	practice	in	New	Mexico	and	Min-
nesota.	In	addition,	4	null	hypotheses	were	tested	
to	assess	any	differences	 in	CDHP	 in	New	Mexico	
and	 Minnesota	 in	 regards	 to	 characteristics,	 ser-
vices	provided,	models	and	opinions	about	CPDH.

metHoDS anD materialS

A	 descriptive,	 comparative	 survey	 design	 was	
used	and	non-probability	sampling	employed	to	ob-
tain	a	purposive	sample.	The	population	consisted	
of	156	CDHPs	 in	New	Mexico	and	Minnesota	with	
active	collaborative	licenses	providing	services	for	
a	 minimum	 of	 1	 year.	 A	 43-question	 instrument	
was	developed	including	closed-ended,	open-end-
ed,	 and	 6-point	 Likert	 scale	 questions,	 the	 latter	
with	responses	from	“strongly	agree”	to	“strongly	
disagree.”	Six	professional	experts	used	a	4-point	
Content	Validity	Index	Scale	to	rate	each	question	
for	 relevance	 to	 establish	 content	 validity.	 Ques-
tions	scoring	less	than	0.80	were	rewritten	to	im-
prove	clarity,	or	discarded.30	A	pilot	test,	conducted	
to	establish	test-retest	reliability,	employed	3	New	
Mexico	and	7	Minnesota	CDHPs	who	completed	the	
survey	on	two	separate	occasions.	A	0.83	level	of	
agreement	was	established	indicating	reliability.

The	licensing	agency	in	each	state	was	contacted	
for	lists	of	CDHPs	containing	names,	addresses	and	
telephone	 numbers.	 First,	 each	 qualifying	 CDHP	
was	contacted	by	letter	to	obtain	an	email	address.	
Two	weeks	later,	telephone	calls	were	made	to	col-
lect	email	addresses	of	those	who	did	not	respond	
to	 the	 mailed	 letter	 request.	 Next,	 a	 pre-notice	
email	 letter	was	sent	 to	potential	participants	 in-
viting	them	to	participate.	One	week	later,	a	cover	
letter	email	and	questionnaire	was	sent	using	Sur-
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reSultS

veyMonkey®.	Informed	consent	notified	potential	
respondents	 that	 participation	was	 voluntary	 and	
there	were	no	consequences	 for	declining	to	par-
ticipate	or	withdrawing.	Participants	indicated	con-
sent	and	provided	an	email	address	if	interested	in	
entering	 the	 incentive	drawing.	A	 follow-up	email	
was	delivered	to	all	potential	participants	1	week	
later.	Lastly,	an	email	was	sent	to	those	who	failed	
to	 respond	 to	 the	 follow-up	 email	 within	 7	 days.	
Data	were	collected	over	a	period	of	3	weeks.

Data	 were	 downloaded,	 confidentiality	 of	 re-
sponses	 was	 maintained	 and	 anonymity	 of	 par-
ticipation	 was	 protected.	 Descriptive	 statistics	
(means,	 percentages)	 were	 used	 to	 summarize	
data	and	inferential	statistics	tested	for	differences	
between	 the	 New	 Mexico	 and	 Minnesota	 CDHPs.	
Nonparametric	 tests,	 including	 the	Mann-Whitney	
U,	Pearson	Chi-Square	and	Fishers	Exact,	were	em-
ployed	to	analyze	the	4	null	hypotheses	(p=0.05).	
The	responses	 to	 the	open-ended	questions	were	
analyzed	 by	 first	 assigning	 codes	 to	 small	 seg-
ments	 of	 data	 representing	 a	 significant	 piece	 of	
data	that	potentially	could	be	used	to	answer	the	
research	question.31	Once	the	entire	data	set	was	
deconstructed	into	initial	codes,	these	codes	were	
reviewed	to	determine	common	descriptive	themes	
in	 which	 to	 group	 numerous	 initial	 codes.31	 The	
themes	related	to	benefits	and	obstacles	of	CDHP	
by	categorizing	responses	by	state	and	organizing	
responses	into	common	themes.

Of	 156	 potential	 CDHPs,	 73	 email	 addresses	
were	obtained;	25	from	New	Mexico	and	48	from	
Minnesota.	 The	 remaining	 83	 email	 addresses	
were	unattainable	due	to	disconnected	telephone	
numbers	 (n=38)	and	not	answering	or	 returning	
telephone	 calls	 (n=26).	 Fourteen	 potential	 par-
ticipants	were	 no	 longer	 a	CDHP	 and	 5	 declined	
to	participate.	Of	 the	73	 surveys	distributed,	36	
responses	 were	 obtained	 (49.3%,	 6	 from	 New	
Mexico	and	30	from	Minnesota;	23%	and	64%	re-
sponse	rate	respectively).	Four	respondents	from	
Minnesota	did	not	answer	questions	about	“prac-
tice	models”	and	“opinions.”

Most	respondents	(n=32)	were	40	years	or	old-
er	and	had	28	years	or	more	dental	hygiene	expe-
rience	(n=14).	Eighty-three	percent	of	New	Mexi-
co	CDHPs	and	33%	of	Minnesota	CDHPs	earned	a	
bachelor’s	degree	or	higher.	The	primary	reasons	
for	becoming	a	CDHP	were	“greater	control	of	pa-
tient	care”	and	“increase	access	to	care”	(Table	I).

Table	 II	 presents	 the	 services	 provided	by	 re-
spondents	 practicing	 in	 a	 CDHP	 model.	 Thirty-
three	 percent	 (n=2)	 of	 New	Mexico	 CDHPs	 pro-
vided	20	to	29	adult	prophylaxes	per	week.	Eight	

Minnesota	CDHPs	(26.7%)	provided	30	to	39	per	
week.	 Most	 CDHPs	 provided	 child	 prophylaxes,	
nonsurgical	 periodontal	 therapy,	 and	 periodontal	
maintenance	therapy	on	a	weekly	basis.	Most	re-
spondents	 cared	 for	 patients	 with	 private	 insur-
ance	 coverage	 (100%	 New	 Mexico	 and	 76.6%	
Minnesota).	The	majority	of	respondents	(88.9%,	
n=32)	 cared	 for	 those	 with	 Medicaid	 coverage,	
and	96.7%	(n=29)	of	the	Minnesota	practitioners	
provided	 care	 for	 patients	 with	 Medicaid	 cover-
age.	Only	about	30%	of	the	participants	received	
direct	reimbursement	from	Medicaid	or	private	in-
surance	companies.

Half	of	New	Mexico	responding	CDHPs	(n=3)	re-
ferred	patients	to	other	oral	health	care	providers	
and	half	(n=3)	preferred	the	collaborating	dentist	
to	make	referrals.	Approximately	66.7%	(n=4)	of	
New	 Mexico	 CDHPs	 referred	 patients	 to	 general	
physicians	 for	 medical	 consultations.	 In	 Minne-
sota,	about	70%	of	CDHPs	preferred	that	the	col-
laborating	dentist	make	both	types	of	referrals.

Table	III	reports	the	CDHP	models.	These	data	
show	that	most	respondents	provided	services	in	
health	 provider	 shortage	 areas.	 The	majority	 of	
models	had	3	or	more	dentists	providing	 servic-
es	 within	 the	 collaborative	 practice	 model	 (New	
Mexico	 50%,	 Minnesota	 69.3%).	 Half	 of	 New	
Mexico	collaborative	practice	models	(n=3,	50%)	
employed	 1	 or	 2	 additional	 part-time	 dental	 hy-
gienists,	whereas	in	Minnesota,	the	majority	em-
ployed	2	or	more	additional	part-time	or	full-time	
dental	hygienists	(n=18,	69.1%).	Employment	of	
additional	dental	assistants	and	receptionists	was	
common,	 however,	 only	 half	 of	 the	 New	 Mexico	
respondents	employed	additional	staff	members.	
Most	collaborative	practices	were	in	operation	for	
at	least	5	to	6	years	and	longer	(78.1%).	Regard-
ing	the	structure	of	the	collaborative	practice,	 in	
New	Mexico	 half	were	 office-based	 (n=3,	 50%),	
2	 were	 institutional-based,	 and	 1	 was	 mobile-
based.	 In	 Minnesota,	 half	 of	 the	 collaborative	
models	were	 institutional-based	 (n=13,	50%),	9	
were	office-based	and	4	were	mobile-based.

Opinions	of	CDHPs	are	outlined	in	Table	IV.	Most	
respondents	“strongly	agreed”	that	patients	were	
satisfied	 with	 the	 services	 they	 received,	 CPDH	
offered	autonomy	and	collaborative	dentists	were	
supportive.	The	majority	of	CDHPs	(n=29,	90.6%)	
“agreed,”	 “moderately	 agreed”	 or	 “strongly	
agreed”	 that	 finding	 a	 collaborative	 dentist	 was	
easy,	however,	2	New	Mexico	CDHPs	“strongly	dis-
agreed.”	Also,	the	majority	of	respondents	(n=24)	
agreed	 that	 patient’s	 followed-up	 on	 dentist	 re-
ferrals,	however,	8	Minnesota	CDHPs	were	unsure	
about	 this	 follow	 through.	 Unfortunately,	 direct	
reimbursement	 from	 Medicaid	 or	 private	 insur-
ance	 companies	 was	 unlikely	 (n=20,	 n=19,	 re-
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Characteristics
New	Mexico Minnesota

n	 Percent n	 Percent
Own	the	Practice

Yes
No

4
2

66.70%
3.30%

1
29

3.30%
96.70%

Own	the	Facility
Yes
No

1
5

16.70%
83.30%

0
30

0.00%
100.00%

Gender
Male
Female

0
6

0.00%
100.00%

0
30

0.00%
100.00%

Age	
<20	years
21	to	29	years
30	to	39	years
40	to	49	years
50	to	59	years
>60	years

0
0
0
2
2
2

0.00%
0.00%
0.00%
33.30%
33.30%
33.30%

0
1
3
11
13
2

0.00%
3.30%
10.00%
36.70%
43.30%
6.70%

Highest	Degree	
Associate	degree	in	Dental	Hygiene
Baccalaureate	degree	in	Dental	Hygiene
Baccalaureate	degree	in	another	field
Master’s	degree	in	Dental	Hygiene
Master’s	degree	in	another	field
Doctoral	degree	

1
2
0
1
2
0

16.70%
33.30%
0.00%
16.70%
33.30%
0.00%

20
5
2
0
3
0

66.70%
16.70%
6.70%
0.00%
10.00%
0.00%

Years	of	Clinical	Dental	Hygiene	Experience
<6	years
7	to	13	years
14	to	20	years
21	to	27	years
>28	years

0
0
2
1
3

0.00%
0.00%
33.30%
16.70%
50.00%

0
4
7
8
11

0.00%
13.30%
23.30%
26.70%
36.70%

Hours	per	Week	Providing	Collaborative	Dental	Hygiene	Services
<10	hours	per	week
11	to	19	hours	per	week
20	to	29	hours	per	week
30	to	39	hours	per	week
>40	hours	per	week

2
2
0
2
0

33.30%
33.30%
0.00%
33.30%
0.00%

9
1
3
16
1

30.00%
3.30%
10.00%
53.30%
3.30%

Reason	for	Becoming	a	Collaborative	Dental	Hygienist
Autonomy
Finances
Career	growth	opportunity
Increase	access	to	care	for	underserved
Greater	control	of	patient	care

1
1
2
2
0

16.70%
16.70%
33.30%
33.30%
0.00%

2
0
1
12
15

6.70%
0.00%
3.30%
40.00%
0.5

Table	I:	Characteristics	of	Collaborative	Dental	Hygiene	Practitioners	(n=36)a

aTotal	percentages	might	not	equal	100%	due	to	rounding

spectively).	Only	12	CDHPs	(37.5%)	received	di-
rect	reimbursement	from	Medicaid,	8	of	which	felt	
it	was	an	easy	process.	Thirteen	CDHPs	(40.6%)	
received	direct	reimbursement	from	private	insur-
ance	 companies,	 9	 of	 which	 felt	 it	 was	 an	 easy	
process.	 On	 the	 other	 hand,	 4	 CDHPs	 (12.5%)	
“disagreed”	 or	 “strongly	 disagreed”	 that	 receiv-

ing	direct	reimbursement	from	Medicaid	or	private	
insurance	 companies	 was	 easy.	 Seventy-eight	
percent	(n=25)	of	CDHPs	were	“not	the	owner	of	
the	collaborative	practice,”	however,	5	of	7	own-
ers	 “agreed,”	 “moderately	 agreed”	 or	 “strongly	
agreed”	that	the	income	generated	exceeded	ex-
penses.



Vol. 90 • No. 3 • JuNe 2016 The JourNal of DeNTal hygieNe 153

Services
New	Mexico Minnesota

	n	 Percent n	 Percent
Adult	Prophylaxis	

	None
	Yes,	<	10	patients	per	week
	Yes,	11-19	patients	per	week
	Yes,	20-29	patients	per	week
	Yes,	30-39	patients	per	week
	Yes,	>	40	patients	per	week

0
1
2
2
1
0

0.00%
16.70%
33.30%
33.30%
16.70%
0.00%

6
4
1
6
8
5

20.00%
13.30%
3.30%
20.00%
26.70%
16.70%

Child	Prophylaxis
	None
	Yes,	<	10	patients	per	week
	Yes,	11-19	patients	per	week
	Yes,	20-29	patients	per	week
	Yes,	30-39	patients	per	week
	Yes,	>	40	patients	per	week

0
5
1
0
0
0

0.00%
83.30%
16.70%
0.00%
0.00%
0.00%

4
20
5
1
0
0

13.30%
66.70%
16.70%
3.30%
0.00%
0.00%

Nonsurgical	Periodontal	Therapy
	None
	Yes,	<	10	patients	per	week
	Yes,	11-19	patients	per	week
	Yes,	20-29	patients	per	week
	Yes,	30-39	patients	per	week
	Yes,	>	40	patients	per	week

0
5
1
0
0
0

0.00%
83.30%
16.70%
0.00%
0.00%
0.00%

6
23
1
0
0
0

20.00%
76.70%
3.30%
0.00%
0.00%
0.00%

Periodontal	Maintenance	Therapy
	No
	Yes,	<	10	patients	per	week
	Yes,	11-19	patients	per	week
	Yes,	20-29	patients	per	week
	Yes,	30-39	patients	per	week
	Yes,	>	40	patients	per	week

0
3
3
0
0
0

0.00%
50.00%
50.00%
0.00%
0.00%
0.00%

6
14
8
2
0
0

20.00%
46.70%
26.70%
6.70%
0.00%
0.00%

Fluoride
	None
	Yes,	<	10	patients	per	week
	Yes,	11-19	patients	per	week
	Yes,	20-29	patients	per	week
	Yes,	30-39	patients	per	week
	Yes,	>	40	patients	per	week

0
3
1
1
1
0

0.00%
50.00%
16.70%
16.70%
16.70%
0.00%

1
14
12
3
0
0

3.30%
46.70%
40.00%
10.00%
0.00%
0.00%

Radiographs
	None
	Yes,	<	10	patients	per	week
	Yes,	11-19	patients	per	week
	Yes,	20-29	patients	per	week
	Yes,	30-39	patients	per	week
	Yes,	>	40	patients	per	week

1
1
1
3
0
0

16.70%
16.70%
16.70%
50.00%
0.00%
0.00%

5
7
2
8
6
2

16.70%
23.30%
6.70%
26.70%
20.00%
6.70%

Table	II:	Collaborative	Dental	Hygiene	Services	(n=36)a

aTotal	percentages	might	not	equal	100%	due	to	rounding

Results	supported	the	null	hypotheses	that	there	
was	no	significant	difference	between	New	Mexi-
co	 and	 Minnesota	 CDHPs	 characteristics,	 servic-
es,	models	or	opinions	(p=0.05).	However,	there	
was	a	suggestive	difference	between	states	when	
comparing	highest	degrees	earned	by	CDHPs	(as-
sociate’s	degrees	versus	bachelor’s	and	higher)	as	
analyzed	with	 the	Fisher’s	Exact	 test	 (p=0.063).	
There	was	 also	 a	 suggestive	 difference	 between	
states	when	comparing	the	ease	of	finding	a	den-
tist	willing	to	participate	collaboratively	using	the	
Mann-Whitney	U	test	(p=0.07).	

Selected	 comments	 about	 benefits	 and	 obsta-
cles	were	organized	by	themes	(Table	V).	Improve	
access	 to	care,	autonomy,	 finances,	patient	care	
and	 interprofessional	 practice	 were	 identified	 as	
benefits	 of	 CPDH.	Obstacles	 included	 collaborat-
ing	 dentists,	 direct	 reimbursement,	 employees	
and	 facility,	 financial	 concerns,	patient	 follow-up	
care,	and	mobile	equipment.	On	the	other	hand,	
multiple	 respondents	 reported	 no	 obstacles	 to	
CPDH.
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Services
New	Mexico Minnesota

	n	 Percent n	 Percent
Pit	and	fissure	sealants

	None
	Yes,	<	10	patients	per	week
	Yes,	11-19	patients	per	week
	Yes,	20-29	patients	per	week
	Yes,	30-39	patients	per	week
	Yes,	>	40	patients	per	week

1
5
0
0
0
0

16.70%
83.30%
0.00%
0.00%
0.00%
0.00%

7
23
0
0
0
0

23.00%
76.70%
0.00%
0.00%
0.00%
0.00%

Patients	per	Week	Having	Private	Insurance	Coverage
	None
	Yes,	<	10	patients	per	week
	Yes,	11-19	patients	per	week
	Yes,	20-29	patients	per	week
	Yes,	30-39	patients	per	week
	Yes,	>	40	patients	per	week

0
2
3
1
0
0

0.00%
33.3%	50.0%
16.70%
0.00%
0.00%

7
10
4
8
1
0

23.30%
33.30%
13.30%
26.70%
3.30%
0.00%

Patients	per	Week	Having	Medicaid	Coverage
	None
	Yes,	<	10	patients	per	week
	Yes,	11-19	patients	per	week
	Yes,	20-29	patients	per	week
	Yes,	30-39	patients	per	week
	Yes,	>	40	patients	per	week

3
2
1
0
0
0

50.00%
33.30%
16.70%
0.00%
0.00%
0.00%

1
16
9
1
2
1

3.30%
53.30%
30.00%
3.30%
6.70%
3.30%

Received	Direct	Reimbursement	from	Medicaid
	Yes
	No
	Did	not	provide	answer

1
5
0

16.7%	83.3%
0.00%

10
19
1

33.30%
63.30%
3.30%

Receive	Direct	Reimbursement	from	Private	Insurance	Companies
	Yes	
	No
	Did	not	provide	answer

1
5
0

16.70%
83.30%
0.00%

9
20
1

30.30%
67.30%
3.30%

Referral	of	Patients	to	other	Oral	Health	Care	Providers	
	Refer	patients	directly	
	Collaborating	dentist(s)	refer
	Did	not	provide	answer

3
30
-

50.00%
50.00%
0.00%

8
21
1

26.70%
70.00%
3.30%

Referral	of	patients	for	medical	consultations
Refer	patients	directly	to	a	physician
	Collaborating	dentist(s)	refer
	Did	not	provide	answer

4
2
0

66.70%
33.30%
0.00%

9
20
1

30.00%
66.70%
3.30%

Table	II:	Collaborative	Dental	Hygiene	Services	(n=36)a	(continued)

aTotal	percentages	might	not	equal	100%	due	to	rounding

DiScuSSion

CDHPs	 in	 both	 states	 were	 seasoned,	 estab-
lished,	 experienced	 clinicians.	 Therefore,	 CDHPs	
appear	confident	in	their	knowledge	and	skills	and	
chose	to	diversify	their	model	of	practice	to	collab-
orative	care.	One	possible	 reason	 for	 this	change	
is	that	CDHPs	were	concerned	about	increasing	ac-
cess	 to	 oral	 health	 care,	 particularly	 when	 com-
pared	to	concerns	about	professional	autonomy	or	
financial	rewards.	These	results	demonstrate	that	
CPDH	 is	a	viable	alternative	model	of	oral	health	
care	intended	to	increase	access	to	care.	

When	comparing	CDHPs	from	both	states,	prac-
titioners	in	New	Mexico	tended	to	hold	an	advanced	

degree	 such	as	 a	baccalaureate	or	masters.	New	
Mexico	 CDHPs	 acquired	 an	 advanced	 degree	 be-
fore	or	while	owning	and	operating	a	collaborative	
practice,	supporting	the	idea	that	CDHPs	were	con-
fident	 in	 pursuing	 this	 type	 of	 practice.	 It	 would	
be	valuable	to	assess	when	the	advanced	degrees	
were	 earned	 to	 determine	 if	 a	 relationship	 exists	
between	 degree	 earned	 and	 practicing	 with	 the	
collaborative	model.	Contrary	to	New	Mexico,	Min-
nesota	CDHPs	did	 not	 have	 the	 option	 of	 owning	
a	collaborative	practice,	therefore,	they	might	not	
have	felt	the	need	to	obtain	an	advanced	degree.	
Results	might	have	been	different	if	Minnesota	law	
allowed	 practitioners	 to	 own	 a	 private	 practice.	
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Models New	Mexico Minnesota
n	 (Percent) 	n	 (Percent)

Health	Provider	Shortage	Area	counties	served
none
1
2
3
4	or	more
Unknown

1
1
0
2
1
1

16.70%
16.70%
0.00%
33.30%
16.70%
16.70%

6
1
1
0
4
14

23.10%
3.80%
3.80%
0.00%
15.40%
53.80%

Dentists	providing	services	within	the	collaborative	practice
	

none
1
2
3
4	or	more

1
2
0
2
1

16.70%
33.30%
0.00%
33.30%
16.70%

1
2
5
12
6

3.80%
7.70%
19.2%
46.2%
23.10%

Employment	of	additional	dental	hygienists
No
1	hygienist	full-time
1	hygienist	part-time
2	hygienists	full-time
2	hygienists	part-time
>	3	hygienists	full-time	
>	3	hygienists	part-time

3
0
1
0
2
0
0

50.00%
0.00%
16.70%
0.00%
33.30%
0.00%
0.00%

5
2
1
7
3
5
3

19.20%
7.70%
3.80%
26.90%
11.50%
19.20%
11.50%

Employment	of	additional	dental	assistants
No
1	dental	assistant	full-time
1	dental	assistant	part-time
2	dental	assistants	full-time
2	dental	assistants	part-time
>	3	dental	assistants	full-time	
>	3	dental	assistants	part-time

3
2
1
0
0
0
0

50.00%
33.30%
16.70%
0.00%
0.00%
0.00%
0.00%

5
1
1
0
1
16
2

19.20%
3.80%
3.80%
0.00%
3.80%
61.50%
7.70%

Employment	of	additional	dental	receptionists	
No
1	dental	receptionist	full-time
1	dental	receptionist	part-time
2	dental	receptionists	full-time
2	dental	receptionists	part-time
>	3	dental	receptionists	full-time	
>	3	dental	receptionists	part-time

3
1
1
0
1
0
0

50.00%
16.70%
16.70%
0.00%
16.70%
0.00%
0.00%

4
1
2
6
0
11
2

15.40%
3.80%

	7.7%	23.1%
0.00%
42.30%
7.70%

Length	of	operation
1	month	to	2	years
3	to	4	years
5	to	6	years
7	to	8	years
>	8	years

1
1
1
1
2

16.70%
16.70%
16.70%
16.70%
33.30%

1
4
9
4
8

3.80%
15.40%
34.60%
15.40%
30.80%

Structure	of	the	collaborative	practice
Office-based	
Institutional-based	
Mobile-based	

3
2
1

50.00%
33.30%
16.70%

9
13
4

34.60%
50.00%
15.40%

Table	III:	Collaborative	Dental	Hygiene	Practice	Models	(n=32)a

aTotal	percentages	might	not	equal	100%	due	to	rounding

There	appeared	to	be	similarities	between	CDHPs	
and	other	mid-level	provider	models,	such	as	the	
ADT	 and	 the	 ADHP,	 including	 the	 earning	 of	 ad-
vanced	degrees	to	serve	the	public.	With	new	mid-
level	 provider	 options	 becoming	 available,	 there	
might	be	an	increase	in	the	number	of	CDHPs	with	

advanced	 degrees	 in	 the	 near	 future.	 The	 afore-
mentioned	high	number	of	dental	hygienists	with	
special	 permits	 points	 to	 a	 growing	 demand	 for	
ADHPs.9	Young	dentists	are	 relying	on	dental	hy-
gienists	 to	 perform	 complex	 care	 and	 dental	 hy-
gienists	desire	to	expand	their	knowledge	base	as	
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Opinions
New	Mexico Minnesota
n (Percent) n (Percent)

Patients	are	generally	satisfied	with	the	services	I	provide.
	Strongly	agree
	Moderately	agree
	Agree
	Disagree
	Moderately	disagree
	Strongly	disagree

5
0
0
0
0
1

83.30%
0.00%
0.00%
0.00%
0.00%
16.70%

19
3
2
0
0
2

73.10%
11.50%
7.70%
0.00%
0.00%
7.70%

Collaborative	Dental	Hygiene	Practice	offers	me	more	autonomy.
	Strongly	agree
	Moderately	agree
	Agree
	Disagree
	Moderately	disagree
	Strongly	disagree

3
3
0
0
0
0

50.00%
50.00%
0.00%
0.00%
0.00%
0.00%

9
7
8
1
0
1

34.60%
26.90%
30.80%
3.80%
0.00%
3.80%

Dentist(s)	I	am	in	collaboration	with	are	supportive.
	Strongly	agree
	Moderately	agree
	Agree
	Disagree
	Moderately	disagree
	Strongly	disagree

3
2
1
0
0
0

50.00%
33.30%
16.70%
0.00%
0.00%
0.00%

19
4
2
0
0
1

73.10%
15.40%
7.70%
0.00%
0.00%
3.80%

Finding	dentists	who	are	willing	to	participate	in	collaborative	dental	hygiene	practice	has	been	easy.
	Strongly	agree
	Moderately	agree
	Agree
	Disagree
	Moderately	disagree
	Strongly	disagree

1
2
1
0
0
2

16.70%
33.00%
16.70%
0.00%
0.00%
33.30%

15
2
8
1
0
0

57.70%
7.70%
30.80%
3.80%
0.00%
0.00%

Patients	in	the	collaborative	practice	follow-up	on	dentist	referrals	that	I	or	other	dental	hygiene	practitioners	make.
	Strongly	agree
	Moderately	agree
	Agree
	Disagree
	Moderately	disagree
	Strongly	disagree
	Unknown

1
2
3
0
0
0
0

16.70%
33.30%
50.00%
0.00%
0.00%
0.00%
0.00%

4
4
10
0
0
0
8

15.40%
15.40%
38.40%
0.00%
0.00%
0.00%
30.80%

aTotal	percentages	might	not	equal	100%	due	to	rounding

Table	IV:	Opinions	about	Collaborative	Practice	Dental	Hygiene	(n=32)a

well	as	broaden	their	career	options.9	Further	re-
search	is	needed	to	explore	the	assumptions	about	
relationships	 between	 advanced	 degrees	 and	 di-
rect	access	models.

CDHPs	provided	a	wide	variety	of	services	sug-
gesting	all	 permissible	 services	were	being	deliv-
ered.	CDHPs	performed	periodontal	therapies	on	a	
weekly	basis	signifying	that	appropriate	care	was	
provided	 to	 patients	 with	 periodontal	 diseases.	
Perhaps	 the	 older	 adult	 population	was	 receiving	
these	types	of	services	because	of	the	substantial	
percentage	 of	 older	 adults	 who	 have	 periodontal	
disease.18	A	good	understanding	of	current	trends	
in	periodontitis	is	important	for	planning	services,	
studying	 workforce	 models	 and	 updating	 educa-
tional	 curricula.32	 In	 fact,	 previous	 studies	 have	
shown	 that	 5	 to	 20%	 of	 any	 population	 has	 ad-

vanced	periodontitis,	and	a	majority	of	adults	have	
early	to	moderate	periodontitis.33,34	It	is,	therefore,	
paramount	 that	 periodontal	 therapy	 be	 delivered	
in	this	practice	model	as	well	as	other	alternative	
models.

Also,	CDHPs	felt	strongly	that	patients	were	sat-
isfied	with	the	services	provided.	Therefore,	these	
findings	parallel	those	of	a	previous	study	indicat-
ing	 patient	 satisfaction	with	 direct	 access	 servic-
es.15	 Patient	 safety	 was	 not	 specifically	 explored	
in	this	study,	however,	the	National	Governors	As-
sociation	reported	that	 innovative	state	programs	
are	showing	increased	use	of	dental	hygienists	and	
evidence	indicates	these	practices	are	safe	and	ef-
fective.35	 There	were	 no	 indications	 in	 this	 study	
that	safety	was	a	concern.	
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Opinions
New	Mexico Minnesota
n (Percent) n (Percent)

Receiving	direct	reimbursement	from	Medicaid	has	been	easy.
	Strongly	agree
	Moderately	agree
	Agree
	Disagree
	Moderately	disagree
	Strongly	disagree
	Do	not	receive	direct	reimbursement	from	Medicaid

0
0
0
2
0
0
4

0.00%
0.00%
0.00%
33.30%
0.00%
0.00%
66.70%

2
0
6
1
0
1
16

7.70%
0.00%
23.10%
3.80%
0.00%
3.80%
61.50%

Receiving	direct	reimbursement	from	private	insurance	companies	has	been	easy.
	Strongly	agree
	Moderately	agree
	Agree
	Disagree
	Moderately	disagree
	Strongly	disagree
	Do	not	receive	direct	reimbursement	from	private	insurance

0
1
0
0
0
1
4

0.00%
16.70%
0.00%
0.00%
0.00%
16.70%
66.70%

2
1
5
0
0
3
15

7.70%
3.80%
19.20%
0.00%
0.00%
11.50%
57.70%

Becoming	a	collaborative	dental	hygiene	practitioner	was	easy.
	Strongly	agree
	Moderately	agree
	Agree
	Disagree
	Moderately	disagree
	Strongly	disagree

2
2
1
0
1
0

33.30%
33.30%
16.70%
0.00%
16.70%
0.00%

12
4
9
1
0
0

46.20%
15.40%
34.60%
3.80%
0.00%
0.00%

As	owner	of	the	collaborative	dental	hygiene	practice,	the	income	generated	exceeds	expenses.
	Strongly	agree
	Moderately	agree
	Agree
	Disagree
	Moderately	disagree
	Strongly	disagree
	Not	the	owner	of	the	collaborative	practice

1
0
2
1
0
0
2

16.70%
0.00%
33.30%
16.70%
0.00%
0.00%
33.30%

0
1
1
0
0
1
23

0.00%
3.80%
3.80%
0.00%
0.00%
3.80%
88.50%

aTotal	percentages	might	not	equal	100%	due	to	rounding

Table	IV:	Opinions	about	Collaborative	Practice	Dental	Hygiene	(n=32)a	(continued)

It	 is	 important	 to	 note	 that	 oral	 health	 ser-
vices	were	utilized	by	patients	who	had	Medicaid	
coverage.	 Most	 CDHPs	 did	 not	 receive	 direct	 re-
imbursement	 from	 Medicaid	 or	 private	 insurance	
companies.	 These	 findings	 imply	 that	 receiving	
reimbursement	 from	 the	collaborating	dentists	or	
from	 a	 public	 health	 facility	 is	 less	 complicated	
than	receiving	 it	directly	 from	third	party	payers.	
Naughton	points	out	that	a	provider	nondiscrimina-
tion	clause	is	present	in	New	Mexico	and	Colorado	
insurance	laws,	however,	not	all	third	party	payers	
are	regulated	by	state	insurance	laws.36	This	clause	
prevents	discrimination	against	any	provider	who	
participates	in	a	plan	offering	dental	benefits	who	
is	 practicing	within	 the	 legal	 scope.36	 Further	 re-
search	is	needed	to	determine	and	overcome	bar-
riers	in	receiving	direct	reimbursement.	

In	 regards	 to	 referrals,	 CDHPs	 preferred	 the	
collaborating	 dentist	 refer	 patients	 to	 other	 oral	
health	care	providers	perhaps	because	of	the	den-
tist’s	role	in	supporting	the	collaborative	practice.	
CDHPs	“agreed”	that	patients	followed	through	with	

referrals	to	collaborative	dentists,	however,	it	was	
recognized	that	patients	face	difficulties	with	refer-
ral	compliance	due	to	finances,	 language	barriers	
and/or	 lack	of	 transportation.	Protocols	 for	main-
taining	patient	records	are	included	in	the	written	
collaborative	agreement	for	both	states.10,11	There-
fore,	referral	records	were	kept	and	knowledge	of	
patient	compliance	was	assumed	adequate.	These	
findings	 suggest	 referral	 protocols	 were	 success-
ful,	 however,	 future	 research	 is	 needed	 to	 study	
referrals	from	CDHPs	to	collaborative	dentists	in	an	
effort	to	enhance	this	transition.

In	 New	 Mexico,	 most	 CDHPs	 worked	 in	 dental	
health	provider	 shortage	areas.	 In	Minnesota	 the	
majority	 of	 CPDHs	were	 uncertain	 if	 the	 services	
provided	were	within	a	shortage	area.	New	Mexico	
CDHPs	have	the	autonomy	to	expand	services	into	
dental	health	provider	shortage	areas	as	evidenced	
by	the	finding	that	half	of	New	Mexico	CDHPs	pro-
vided	services	to	3	or	more	dental	health	provider	
shortage	areas.	Minnesota	has	restrictions	on	col-
laborative	 practice	 settings	 and	 it	 could	 be	 that	
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Benefits	of	Collaborative	Practice	Dental	Hygiene	
Themes New	Mexico	Responses Minnesota	Responses

Improve	access	to	care

	The	ability	to	provide	services	to	the	under-
served.	

	Helping	a	population	which	would	otherwise	
find	it	very	difficult	to	access	dental	care.

	The	“feeling”	I	am	helping	discover	solu-
tions	to	barriers	to	care.

	Going	to	schools	is	the	best	way	to	reach	
this	underserved,	underinsured	or	not	

insured	population.	It	is	a	captive	audience	
and	it	is	so	easy	for	the	children	to	receive	

care	because	they	are	right	there.

Autonomy

	Autonomy.
	Allowing	me	to	decide	if	I	should	take	a	

film,	apply	fluoride,	make	recommendations	
for	referrals,	etc.

	I	manage	my	own	days	and	hours.
	Autonomy,	more	control	over	my	schedule,	
and	able	to	see	more	patients	and	plan	for	

their	needs	more	effectively.
	I	manage	my	office	totally. -

Financial 	The	potential	to	earn	more	money	than	
when	employed.	

	Using	collaborative	practice	hygienists	
allows	this	model	of	care	delivery	to	be	fis-

cally	feasible.

Improved	patient	care -

	Decision	making	is	time	efficient.
	It	gives	the	hygienist	responsibilities	that	
otherwise	would	have	to	wait	until	the	den-

tist	is	available.

Interprofessional
Practice -

	Our	collaborative	practice	is	in	a	medical	
facility.	It	took	many	years	to	build	up	trust	
and	become	integrated	with	the	medical	

staff.

No	benefits - 	Have	not	seen	real	benefits	to	collaborative	
practice.	

Obstacles	to
Collaborative
Dental	Hygiene	Practice

- -

Themes New	Mexico	Responses Minnesota	Responses

Collaborative	dentists 	Keeping	dentists	in	the	office	is	difficult.
Getting	a	collaborative	agreement	can	

sometimes	be	difficult	if	you	do	not	have	a	
working	relationship	with	a	dentist.	

Direct	reimbursement

	Insurance	companies	need	to	recognize	us	
as	providers. 	Not	successful	at	filing	the	state	insurance.

	Medicaid	does	not	allow	a	hygienist	to	bill	
for	exams.

	Insurance	companies	not	recognizing	us	as	
providers.

Employees	and	facility 	Finding	qualified	employees	with	a	good	
work	ethic! 	Finding	a	place	that	is	operational	and	staff.

Financial	 	Creating	a	sustainable	financial	business	
model. -

Patient	Follow-Up	Care 	Patient	compliance	with	follow	up	care	with	
a	dentist.

	Difficult	for	patients	to	follow	through	with	
referrals	because	of	finances,	language	bar-

riers,	and	lack	of	transportation.

Mobile	Equipment -

	The	setting	up	of	the	mobile	office	can	be	
heavy	work	and	one	has	to	be	careful	to	not	
injure	oneself.	Working	in	a	mobile	setting	
can	be	hard	on	the	body	due	to	the	fact	the	

chairs	are	not	adjustable.

No	obstacles	 -
	I	have	not	experienced	obstacles.

	I	have	not	found	any	yet.

Table	V:	Themes	and	Representative	Quotations	from	the	Open-Ended	Questions	on	Ben-
efits	and	Obstacles	to	Collaborative	Practice	Dental	Hygiene	(n=28)
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concluSion

It	is	important	to	study	innovative	ways	of	deliv-
ering	oral	health	care	to	increase	access	to	care	for	
unserved	 and	 underserved	 populations.	 This	 study	
provided	a	foundation	of	knowledge	for	future	inves-
tigations	related	to	CPDH,	practice	acts,	underserved	
populations,	 at	 risk	groups	and	direct	 access	 care.	
Although	CDHPs	in	New	Mexico	and	Minnesota	were	
very	similar	in	characteristics,	services	and	opinions,	
due	 to	 differences	 in	 state	 laws	 regarding	 practice	

health	care	facilities	or	institutions	where	respon-
dents	practiced	were	not	 located	 in	dental	health	
provider	 shortage	 areas.	 These	 data	 provide	 an	
outstanding	example	of	how	 legislation	 lifting	 re-
strictions	 for	 direct	 access	 results	 in	 expanding	
services	and	increasing	access	to	oral	health	care	
for	unserved	and	underserved	populations.	In	fact,	
in	2011	there	were	about	33.3	million	underserved	
individuals	residing	in	dental	health	provider	short-
age	areas	indicating	how	great	this	need	is.36

Most	CPDH	models	had	been	 in	operation	for	5	
or	more	 years,	 in	 fact,	 nearly	 one	 third	 of	 CPDH	
models	had	been	 thriving	 for	more	 than	8	years.	
These	 data	 imply	 this	 alternative	 practice	 model	
is	financially	viable	and	successful.	If	CPDH	mod-
els	 were	 not	 efficacious,	 one	 would	 suspect	 that	
CDHPs	 would	 not	 continue	 to	 practice.	 However,	
14	of	the	CDHPs	contacted	no	longer	practiced	in	
this	manner,	therefore,	 investigating	this	attrition	
would	 be	 advantageous	 to	 the	 future	 success	 of	
direct	access	models.

Considering	 that	 CDHPs	must	 refer	 patients	 to	
a	dentist	at	least	once	a	year,	it	is	logical	to	have	
more	 than	 1	 dentist	 provide	 services	 within	 the	
collaborative	 practice	 model.	 This	 option	 allows	
the	CDHP	and	the	patient	to	have	more	than	one	
choice	 for	an	oral	health	 care	 team.	Overall,	 col-
laborative	 dentists	 were	 supportive	 of	 collabora-
tive	 dental	 hygiene	 services,	 however,	 one-third	
of	CDHPs	in	New	Mexico	“strongly	disagreed”	that	
finding	 a	 dentist	 willing	 to	 participate	 was	 easy.	
Perhaps	this	finding	relates	to	the	practice	setting.	
Dentists	 in	 New	 Mexico	might	 not	 be	 as	 accept-
ing	of	this	delivery	model	due	to	uncertainties	sur-
rounding	 responsibilities,	 financial	 concerns	 and	
patient	care	needs.	However,	results	indicated	that	
once	the	collaborative	agreement	was	established,	
the	dentist	was	supportive.	Conversely,	dentists	in	
Minnesota	might	 be	more	 receptive	 to	 collabora-
tive	practice	because	CDHPs	are	not	providing	ser-
vices	in	a	private	practice	setting.

Future	outcomes	of	direct	access	models	 could	
be	positively	affected	by	including	education	about	
direct	 access,	 collaborative	 practice	 models,	 di-
rect	 reimbursement,	 practice	 acts	 and	 successful	
legislation	 in	 entry-level	 dental	 hygiene	 program	
curricula.	 Direct	 access	 states	 could	 be	 studied,	
various	models	reviewed,	and	advantages	and	dis-
advantages	discussed	to	aid	new	graduates	in	con-
sidering	 this	 type	 of	model	 early	 in	 their	 career.	
In	a	recent	study	of	6	Maine	Independent	Practice	
Dental	 Hygienists’	 (IPDH)	 it	 was	 found	 they	 felt	
underprepared	for	this	type	of	practice	and	recom-
mended	changes	in	the	undergraduate	educational	
curricula.37	 Changes	 included	 having	more	 public	
health	 exposure,	 business	 skills	 education,	 com-
munication	 background	 and	 exposure	 to	 alterna-

tive	practice	settings.37	Also,	an	elective	course	for	
those	interested	in	IPDH	was	suggested.37

Creating	optimal	laws	and	regulations	determin-
ing	how	and	by	whom	oral	health	care	is	provided	
are	 essential.38	 In	 fact,	 state	 legislatures	 should	
amend	existing	laws	to	maximize	access	including	
allowing	allied	dental	professionals	to	use	the	full	
extent	of	their	education,	work	in	a	variety	of	set-
tings,	while	allowing	technology-supported	remote	
collaboration	and	supervision.38	This	charge	will	be	
fulfilled	through	educating	the	future	workforce	of	
dental	hygienists	in	legislative	advocacy	in	addition	
to	the	aforementioned	curricula	suggestions.

With	changes	being	made	in	the	way	health	care	
is	provided	in	our	country,	in	particular,	the	Patient	
Protection	 and	Affordable	Care	Act,	 the	 future	 of	
delivering	oral	health	care	services	will	ultimately	
change	and	 concerns	about	access	 to	oral	 health	
care	 providers	 will	 become	more	 prevalent.39	 Al-
though	 there	 is	a	 lack	of	agreement	about	work-
force	expansion	 to	meet	 the	needs	of	 the	under-
served	and	vulnerable	populations,	advances	must	
be	made	 to	 do	 so.38	 Policymakers	 favor	 scope	 of	
practice	expansion	for	low	and	mid-level	providers	
as	a	way	to	 improve	access	while	 lowering	prices	
for	care.9	

The	first	study	limitation	was	nonresponse	error	
(survey	fatigue)	suggesting	that	if	the	participant	
is	frustrated	with	the	process,	the	survey	might	not	
be	completed.40	Selection	effects	were	a	potential	
threat	to	external	validity	because	all	CDHPs	in	all	
direct	access	states	were	not	included	in	the	sam-
ple.	Also,	the	small	sample	size	restricted	external	
validity	and	generalization	to	the	entire	population	
of	 CDHPs.40	 Reactive	 effects,	 or	 the	 Hawthorne	
Effect,	was	 a	 potential	 threat	 to	 external	 validity	
because	subjects	knew	they	were	participating	 in	
a	 study.40	 Sources	 of	 error	 for	 online	 surveys	 in-
clude	nonresponse	error	from	people	in	the	sample	
who	would	 have	 provided	 additional	 answers	 im-
pacting	the	results	and	measurement	error	where	
poor	wording	of	questions	effects	participant’s	re-
sponses.40	Lastly,	potential	participants	could	have	
lacked	computer	skills	and	might	not	have	received	
the	survey	due	to	mislabeling	as	spam.



160 The JourNal of DeNTal hygieNe Vol. 90 • No. 3 • JuNe 2016

settings,	 New	Mexico	 CDHPs	 were	 able	 to	 provide	
needed	oral	health	care	services	 in	health	provider	
shortage	areas.	Policy	makers	should	champion	less	
restrictive	practice	laws	increasing	access	to	care	for	
unserved	 and	 underserved	 populations.	 Results	 of	
this	 study	 indicated	 that	 concerns	about	collabora-
tive	care	can	be	overcome	and	quality	care	can	be	
delivered	 by	CDHPs	 for	 the	welfare	 of	 the	 popula-
tions	they	serve.	It	seems	that	CPDH	is	a	viable	an-
swer	to	increasing	access	to	care	and	is	an	option	for	
patients	who	might	otherwise	go	without	care.
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Oral	diseases	remain	widespread	despite	improve-
ments	 in	 preventive	 strategies,	 and	 are	 particularly	
common	 among	 individuals	with	 low	 socioeconomic	
status.1	While	multiple	factors	contribute	to	oral	dis-
ease,	 oral	 health	 literacy	has	 gained	 increased	 rec-
ognition	 as	 a	 strong	 social	 determinant	 of	 health,	
reflecting	multiple	constructs	 inherent	 in	culture/so-
ciety,	education,	and	health	systems.2	Oral	health	lit-
eracy	 is	defined	as	“the	degree	to	which	 individuals	
have	the	capacity	to	obtain,	process,	and	understand	
basic	health	information	and	services	needed	to	make	
appropriate	oral	health	decisions.”3	Because	health	lit-
eracy	has	been	identified	as	a	more	robust	predictor	
of	an	individual’s	health	status	than	demographic	fac-
tors	(e.g.,	age,	income,	employment,	education,	and	
race/ethnicity),2	 the	American	Dental	Hygienists	As-
sociation	and	other	national	organizations	have	iden-
tified	 improving	patient	oral	health	 literacy	as	a	top	
priority.1-6

Assessing	Dental	Hygienists’	Communication	Techniques	
for	Use	with	Low	Oral	Health	Literacy	Patients
Priscilla	Flynn,	RDH,	MPH,	DrPH;	Kelsey	Schwei,	PhD;	Jeffrey	VanWormer,	PhD;	
Kaitlyn	Skrzypcak,	BS;	Amit	Acharya,	BDS,	MS,	PhD

Abstract
Purpose:	This	primary	aim	of	this	study	was	to	assess	communication	techniques	used	with	low	oral	
health	literacy	patients	by	dental	hygienists	in	rural	Wisconsin	dental	clinics.	A	secondary	aim	was	to	
determine	the	utility	of	the	survey	instrument	used	in	this	study.
Methods:	A	mixed	methods	study	consisting	of	a	cross-sectional	survey,	immediately	followed	by	focus	
groups,	was	conducted	among	dental	hygienists	in	the	Marshfield	Clinic	(Wisconsin)	service	area.	The	
survey	quantified	the	routine	use	of	18	communication	techniques	previously	shown	to	be	effective	with	
low	oral	health	literacy	patients.	Linear	regression	was	used	to	analyze	the	association	between	routine	
use	of	each	communication	technique	and	several	indicator	variables,	including	geographic	practice	re-
gion,	oral	health	literacy	familiarity,	communication	skills	training	and	demographic	indicators.	Qualita-
tive	analyses	included	code	mapping	to	the	18	communication	techniques	identified	in	the	survey,	and	
generating	new	codes	based	on	discussion	content.
Results: On	average,	the	38	study	participants	routinely	used	6.3	communication	techniques.	Dental	
hygienists	who	used	an	oral	health	literacy	assessment	tool	reported	using	significantly	more	commu-
nication	techniques	compared	to	those	who	did	not	use	an	oral	health	literacy	assessment	tool.	Focus	
group	results	differed	from	survey	responses	as	few	dental	hygienists	stated	familiarity	with	the	term	
“oral	health	literacy.”	Motivational	interviewing	techniques	and	using	an	integrated	electronic	medical-
dental	record	were	additional	communication	techniques	identified	as	useful	with	low	oral	health	literacy	
patients.
Conclusion:	Dental	hygienists	in	this	study	routinely	used	approximately	one-third	of	the	communica-
tion	techniques	recommended	for	low	oral	health	literacy	patients	supporting	the	need	for	training	on	
this	topic.	Based	on	focus	group	results,	the	survey	used	in	this	study	warrants	modification	and	psycho-
metric	testing	prior	to	further	use.
Keywords:	oral	health	literacy,	communication	techniques,	dental	hygienists
This	study	supports	the	NDHRA	priority	area,	Health Promotion / Disease Prevention: Assess	strate-
gies	for	effective	communication	between	the	dental	hygienist	and	client.

research

introDuction

Noting	 that	 oral	 health	 literacy	 is	 a	multifactorial	
construct,	the	American	Dental	Association	supports	
the	use	of	a	 theoretical	 framework	designed	 to	 im-
prove	oral	health	literacy	at	3	points	of	intervention:	
culture	and	society,	the	educational	system,	and	the	
health	system.4	The	health	system	holds	promise	as	
an	intervention	point	for	dental	providers	as	there	is	
strong	 evidence	 that	 patients	 usually	 identify	 their	
dental	team	as	their	most	trusted	source	of	oral	health	
information.2,7	Further,	recent	reports	purport	that	the	
oral	health	team	bears	a	significant	responsibility	to	
improve	oral	health	literacy	in	their	patients.8-10	This	is	
noteworthy	because	effective	communication	skills	of	
clinical	care	providers	are	critical	to	improving	patient	
health	outcomes.1,7-16	Three	recent	studies,	conduct-
ed	at	the	national	and	state	levels,	measured	dental	
teams’	 use	 of	 18	 communication	 techniques	 shown	
to	be	effective	with	low	literacy	patients.	All	3	stud-
ies	used	a	variation	of	the	same	survey	and	reported	
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limited	 use	 of	 these	 recommended	 communication	
techniques.8-10	

State	and	national	studies	of	dental	clinicians’	com-
munication	techniques	are	helpful	in	detecting	broad-
er	trends,	but	are	less	relevant	at	regional	or	systems	
levels	where,	 due	 to	 organizational	 differences	 that	
affect	provider-patient	interactions	during	clinical	en-
counters,	oral	health	improvement	interventions	are	
most	 likely	 to	 occur.15	No	 published	 studies	 to	 date	
have	 examined	 dental	 hygienists’	 communication	
techniques	within	an	 integrated	health	care	system.	
This	 is	an	 important	 research	gap	 to	address	 in	or-
der	to	guide	subsequent	interventions	designed	to	in-
crease	dental	hygienists’	use	of	effective	communica-
tion	techniques,	particularly	for	low	literacy	patients.	
The	primary	aim	of	this	study	was	to	assess	the	rou-
tine	use	of	communication	techniques	recommended	
for	use	with	low	oral	health	literacy	patients	by	dental	
hygienists	in	the	Marshfield	Clinic	Health	System	and	
general	Marshfield	 area,	 as	well	 as	 to	 identify	 indi-
cators	of	 routine	use	of	 these	 communication	 tech-
niques.	 The	 results	 will	 determine	 the	 need	 for	 an	
intervention	for	dental	hygienists	regarding	commu-
nication	techniques	used	with	low	literacy	patients.

The	 survey	 instrument	 used	 in	 this	 study	 was	
adapted	from	an	instrument	used	in	3	previous	stud-
ies	 measuring	 provider	 communication	 techniques	
with	low	oral	health	literacy	patients.10	Although	the	
survey	instrument	was	pilot	tested	on	a	large	number	
of	individuals,		no	psychometric	test	results	have	been	
reported	 on	 the	 survey	 instrument.	One	method	 of	
assessing	the	validity	of	a	survey	(i.e.,	to	assure	that	
the	instrument	measures	what	is	intended)	is	to	ask	
participants	their	thought	processes	as	they	answered	
items	immediately	after	survey	completion.17,18	While	
a	comprehensive	psychometric	analysis	was	beyond	
the	scope	of	this	research	project,	the	face	validity	of	
questions	specific	to	oral	health	literacy	were	of	inter-
est.	A	secondary	aim	of	this	study,	therefore,	was	to	
determine	the	utility	of	the	survey	instrument.	To	ac-
complish	this	aim,	focus	groups	were	conducted	im-
mediately	after	administration	of	the	survey.

metHoDS anD materialS

Design and Sample

This	study	used	a	mixed	methods	approach	that	
consisted	 of	 a	 cross-sectional	 survey	 followed	 by	
focus	 groups	 with	 dental	 hygienists.	 Participants	
were	recruited	from	8	of	9	dental	centers	within	the	
Marshfield	Clinic	Health	System	and	operated	by	the	
Family	Health	Center	of	Marshfield,	Inc.,	as	well	as	
one	independent	dental	center	in	the	city	of	Marsh-
field,	Wisconsin	(not	affiliated	with	Marshfield	Clinic).	
All	 Marshfield	 Clinic	 Health	 System	 dental	 centers	
are	 Federally	 Qualified	 Health	 Center	 (FQHC)	 clin-
ics	 that	 provide	 subsidized	 care	 based	 on	financial	
need.	Eligible	individuals	for	this	study	were	dental	

hygienists,	part-time	or	 full-time,	 from	the	 total	of	
9	centers.	Study	procedures	were	reviewed	and	ap-
proved	by	the	Marshfield	Clinic	Institutional	Review	
Board	(IRB)	and	deemed	exempt	by	the	University	of	
Minnesota	Institutional	Review	Board.	

Recruitment and Procedures

An	email	invitation	was	initially	sent	from	the	study	
coordinator	 to	 eligible	 individuals	 that	 described	
study	procedures,	including	the	location	of	the	focus	
group	scheduled	at	each	clinic.	One	day	prior	to	the	
scheduled	 focus	group,	a	 reminder	email	 invitation	
was	sent	to	eligible	individuals	that	included	an	elec-
tronic	link	to	the	study	survey.	Where	reliable	inter-
net	 connections	were	 unavailable,	 participants	 had	
the	option	of	completing	the	study	survey	on	paper	
prior	 to	 participating	 in	 the	 focus	 group.	 All	 study	
data	were	collected	during	the	first	quarter	of	2014.	

Quantitative Measures

The	survey	used	 in	this	study	was	adapted	from	
an	instrument	drafted	by	the	National	Advisory	Com-
mittee	 on	Health	 Literacy	 in	Dentistry	 and	used	 in	
one	national10	and	2	state	studies.8,9	The	survey	in-
cluded	18	communication	techniques	recommended	
by	the	American	Medical	Association	as	effective	for	
communicating	 with	 low	 literacy	 patients.19	 Ques-
tions	 were	 grouped	 into	 2	 domains:	 interpersonal	
communication	 (5	 techniques)	 and	 teach-back	 (2	
techniques).	The	additional	11	items	are	techniques	
shown	to	be	useful	to	enhance	patient	communica-
tion	 and	 were	 grouped	 into	 3	 additional	 domains:	
patient-friendly	materials	 and	 aids	 (3	 techniques),	
assistance	(5	techniques),	and	patient-friendly	prac-
tice	(3	techniques).10

A	 small	 representative	 group	 of	 Minnesota	 and	
Wisconsin	dental	hygienists	reviewed	the	survey	in-
strument	for	face	validity.	When	face	validity	of	sur-
vey	questions	has	not	been	evaluated,	 researchers	
cannot	be	certain	that	participants	understand	each	
item.	Concern	was	expressed	that	dental	hygienists	
in	 the	study’s	geographic	area	may	not	be	 familiar	
with	 the	term	“oral	health	 literacy”	or	with	 the	as-
sessment	methods	to	measure	patient	oral	health	lit-
eracy	referred	to	in	the	survey.	A	pilot	survey	among	
a	convenience	group	of	practicing	dental	hygienists	
in	 Minnesota	 and	 Wisconsin	 (n=6)	 confirmed	 that	
most	were	not	familiar	with	these	terms.	As	a	result,	
one	question	was	added	that	used	the	term	”commu-
nication	techniques”	in	place	of	the	term	”oral	health	
literacy.”	In	addition,	the	study	added	focus	groups	
following	survey	administration	to	evaluate	the	util-
ity	of	the	survey.	Specifically,	a	discussion	of	several	
survey	questions	was	used	to	explore	comprehension	
and	 trace	 the	social	processes	 that	 influenced	par-
ticipants’	responses.18	The	intent	was	to	determine	if	
additional	terms	used	in	the	survey	needed	further	
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clarification	or	definition,	and	if	other	communication	
techniques	used	by	dental	hygienists	were	missing	
from	the	instrument.

In	addition	to	the	communication	technique	ques-
tions,	demographic	information,	questions	about	oral	
health	literacy	familiarity,	past	communication	skills	
course	participation	and	ascertaining	interest	in	fu-
ture	 intervention	 participation	were	 included.10	 Re-
sponse	options	were	on	a	5-point	Likert	scale,	and	
each	 item	 contained	 a	 sub-question	 on	 perceived	
effectiveness	 of	 the	 technique.	Based	 on	 the	 scor-
ing	methodology	designed	for	the	survey,	the	depen-
dent	variable	in	this	study	was	the	average	number	
of	routinely	used	communication	techniques.10	For	a	
given	 communication	 technique,	 “routine	 use”	was	
operationalized	as	a	response	of	“most	of	the	time”	
or	“always.”	The	number	of	routinely	used	techniques	
was	then	summed	to	create	an	index	score	of	0	to	
18.	 Indicator	 variables	 included	 region	 of	 practice	
within	the	Marshfield	Clinic	service	area	(i.e.,	North,	
Central	or	South),	age,	number	of	years	as	a	dental	
hygienist,	familiarity	with,	use	of	oral	health	literacy	
assessment	and	previous	participation	in	a	commu-
nication	skills	course.	

Qualitative Measures

The	 purpose	 of	 the	 focus	 groups	 was	 to	 deter-
mine	 utility	 of	 the	 current	 survey.	 Eight	 separate	
focus	groups	were	held	at	all	 but	one	dental	 clinic	
(participants	at	this	clinic	completed	the	survey	but	
declined	focus	group	participation).	The	focus	group	
discussion	 guide	was	 designed	 by	 the	 principal	 in-
vestigator.	 Focus	 groups	were	 conducted	 by	 either	
the	 principal	 investigator	 or	 the	 study	 coordinator,	
both	of	whom	had	prior	focus	group	facilitation	ex-
perience.	An	initial	training	session	was	held	to	cali-
brate	 adherence	 to	 the	discussion	guide,	 and	both	
researchers	were	present	at	the	first	focus	group	to	
improve	subsequent	fidelity.	Focus	groups	were	30	
to	45	minutes	 in	 length	and	typically	 included	2	to	
8	participating	dental	hygienists	at	each	clinic.	Each	
session	 included	 a	 brief	 introduction	 of	 procedures	
and	participation	guidelines,	followed	by	a	series	of	
qualitative,	semi-structured	questions	from	the	facil-
itator	to	guide	the	discussion.	Participants	answered	
freely	and	responses	were	audio-video	recorded.	Fo-
cus	groups	included	discussions	of	the	following	gen-
eral	topics:

•	 Dental	 hygienists’	 understanding	 of	 the	 terms	
“oral	health	literacy”	and	“motivational	interview-
ing”

•	 Methods	of	assessing	patient	oral	health	literacy
•	 Impact	of	oral	health	literacy	assessment	on	hy-
gienist’s	communication	techniques	

•	 Other	recommended	oral	health	literacy	resourc-
es	that	might	be	helpful,	if	available

Analyses

All	 quantitative	 analytical	 procedures	 were	 con-
ducted	with	SAS	Version	9.3	(Cary,	NC).	Participant	
characteristics	 were	 reported	 descriptively.	 Given	
the	small	sample	size	and	exploratory	nature	of	this	
study,	 no	 attempts	 were	 made	 to	 impute	 missing	
variables	or	conduct	multivariable	modeling.	Univari-
ate	linear	regression	models	were	created	to	exam-
ine	the	association	between	each	 indicator	variable	
separately	and	the	number	of	communication	tech-
niques	used	routinely.	The	number	of	communication	
techniques	used	routinely	was	modeled	as	a	continu-
ous	outcome	variable.

Qualitative	 analyses	 were	 conducted	 with	 NVivo	
qualitative	data	analysis	software	(QSR	International	
Pty	Ltd.	Version	10,	2014).	Digital	audio	files	were	
transcribed	by	an	independent	firm.	The	content	was	
mapped	 to	an	 initial	 set	of	 codes	corresponding	 to	
the	communication	domains	represented	in	the	sur-
vey	 (i.e.,	 assistance,	 interpersonal	 communication,	
teach-back,	 patient-friendly	 materials	 and	 patient-
friendly	practice).20	Content	emerging	from	the	dis-
cussion	that	could	not	be	mapped	to	the	initial	set	of	
codes	was	assigned	new	codes	with	standard	defini-
tions	created	to	assure	consistency	by	the	research-
ers.	The	study	team	(principal	investigator	and	study	
coordinator)	 individually	 coded	each	of	 the	8	 tran-
scripts.	Each	coded	transcript	was	subsequently	re-
viewed	by	the	study	team,	discrepancies	were	dis-
cussed,	and	final	codes	were	assigned	by	consensus.

reSultS

Survey Findings

Invitations	 were	 sent	 to	 40	 eligible	 dental	 hy-
gienists	 with	 38	 (95%)	 agreeing	 to	 participate	 in	
the	survey	and	35	(92%)	attending	a	focus	group.	
Sample	 characteristics	 are	 reported	 in	 Table	 I.	 All	
participants	 were	 female	 and	 the	 majority	 were	
non-Hispanic	 White	 with	 1	 American	 Indian/Alas-
kan	 Native	 and	 2	 Asian	 participants.	 The	 mean	
(±SD)	number	of	 communication	 techniques	used	
routinely	was	6.3±2.1	(range	3	 to	11).	The	detail	
of	responses	to	each	item	on	communication	tech-
niques	is	reported	in	Table	II.	Limiting	the	number	
of	 concepts,	using	 simple	 language,	 and	 speaking	
slowly	were	 techniques	used	routinely	by	 the	ma-
jority	 of	 respondents.	 Communication	 techniques	
least	used	were	asking	patients	 if	 they	would	 like	
a	 family	member	or	 friend	 involved	 in	 the	discus-
sion,	drawing	pictures	or	using	printed	illustrations	
including	underlining	key	points	on	printed	materi-
als,	and	following-up	with	patients	by	telephone	or	
asking	office	 staff	 to	 call.	 The	 technique	 that	was	
used	least	was	asking	patients	how	they	learn	best.	
Communication	 techniques	 that	 were	 used	 more	
routinely	were	also	generally	perceived	to	be	more	
effective.	
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As	reported	in	Table	III,	findings	from	the	regres-
sion	analyses	indicated	that	geographic	practice	re-
gion	and	the	use	of	oral	health	literacy	assessments	
were	the	only	significant	indicators	of	the	number	of	
communication	 techniques	used	 routinely.	Specifi-
cally,	dental	hygienists	from	the	Southern	region	of	
the	Marshfield	Clinic	service	area	had	the	greatest	
use	of	communication	techniques,	with	those	in	the	
Central	and	Northern	regions	using	1.8	(p=0.044)	
and	1.3	(p=0.1),	respectively,	fewer	techniques	on	
average.	In	addition,	dental	hygienists	who	report-
ed	using	oral	health	literacy	assessments	also	used	
an	average	of	1.6	(p=0.033)	more	communication	
techniques	relative	to	dental	hygienists	who	did	not	
report	using	oral	health	literacy	assessments.	Oth-
er	 indicators	had	relatively	weak	associations	with	
communication	techniques.	

Focus Group Findings

The	most	 frequently	 used	 codes	 and	 sub-codes	
were	those	emerging	from	the	discussions	as	com-
pared	to	the	initial	set	of	codes	mapped	to	the	sur-
vey	communication	domains.	Additional	codes	that	
arose	 from	 the	 focus	 group	 conversations	 were	
“motivational	 interviewing	 strategies”	 and	 “oral	
health	literacy”	with	associated	sub-codes.	Motiva-
tional	 interviewing	 is	defined	as	a	“form	of	collab-
orative	 conversation	 for	 strengthening	 a	 person’s	
own	motivation	and	commitment	to	change.”21	Den-
tal	hygienists	in	all	focus	groups	indicated	routinely	
assessing	 patient	 receptiveness	 to	 engaging	 in	 a	
collaborative	conversation	about	oral	health	behav-
ioral	 change.	 These	 results	 were	 coded	 as	 “moti-
vational	 interviewing	 strategies.”	 A	 representative	
quote	was,	“…as	you’re	talking	to	them	you	can	find	
out	the	things	that	will	motivate	them.”	Participants	
in	all	focus	groups	discussed	their	reasons	for	pro-
viding	oral	health	instruction	to	patients	regardless	
of	the	patient’s	assessed	receptiveness	to	behavior	
change.	These	exchanges	were	coded	as	“sense	of	
duty”	(i.e.,	dental	hygienist	delivers	a	message	she	
feels	 is	 expected	 of	 her	 and	 part	 of	 her	 job)	 and	
“mismatched	priorities”	(i.e.,	patient	and	dental	hy-
gienist	prioritize	oral	health	differently).	A	partici-
pant	quote	 representative	of	 “sense	of	duty”	was,	
“I’ve	got	to	tell	you	(the	patient)	this.	It’s	my	job.”	
Representative	 quotes	 of	 “mismatched	 priorities”	
were:

•	 “You	still	 talk	 to	 them	and	do	 it	over	and	over	
again,	and	they	still	come	back	and	say	‘I	don’t	
brush.’	And	if	you	ask	why,	they	say,	‘I	just	don’t	
care.’”	

•	 “And	 that’s	 what	 a	 lot	 of	 people	 say,	 ‘I	 don’t	
want	to	be	lectured.	I	don’t	need	that	lecture.’”

•	 “It’s	not	a	big	deal	to	them	but	it’s	a	big	deal	to	
us.”

The	oral	health	literacy	code	used	the	standard	oral	

health	 literacy	 definition:	 “the	 capacity	 to	 obtain,	
process	and	understand	basic	oral	health	informa-
tion	and	services	needed	to	make	appropriate	health	
decisions.”1	None	of	the	dental	hygienists	participat-
ing	in	a	focus	group	expressed	familiarity	with	the	
term	“oral	health	literacy.”	A	representative	answer	
was,	“It	just	seems	self	explanatory.	I	think	of	it	as	
just	making	sure	that	your	patients	are	understand-
ing…but	I’ve	never	heard…the	term	‘health	literate’	
or	 ’oral	health	 literacy.’”	Extensive	discussions	oc-
curred	 in	 all	 focus	 groups	 describing	 the	multiple	
factors	affecting	patient	oral	health	literacy.	These	
included	barriers	such	as	time	constraints	for	either	
the	patient	or	the	dental	hygienist,	explanations	of	
why	patients	can’t	change,	or	how	dental	hygienists	
succeeded	 at	 moving	 patients	 toward	 behavioral	
change.	

When	asked	if	the	dental	hygienists	used	a	health	
literacy	instrument	to	measure	the	health	literacy	of	
their	patients,	a	representative	quote	was,	“I	don’t	
remember	what	I	put	(in	the	survey),	but	it	was	like	
other	than	questioning	them,	that’s	the	only	thing	
as	far	as	a	tool.	It’s	just	using	your	words.”

Of	the	5	initial	codes	representative	of	the	survey	
communication	 domains,	 patient-friendly	 materi-
als	was	coded	most	frequently	as	dental	hygienists	
stated	they	routinely	used	radiographs	or	other	vi-

Characteristics n=38
Region

North
Central
South

14	(37%)
10	(26%)
14	(37%)

Age	(y) 38.5±8.7
Race

White
Non-White

35	(92%)
3	(8%)

Hygienist	experience	(y) 13.6	±8.0
Familiarity	with	oral	health	literacy

Familiar
Not	familiar

18	(47%)
20	(53%)

Use	oral	health	literacy	assessment
Yes
No
Unavailable

16	(42%)
18	(47%)
4	(11%)

Previous	communications	course
Yes
No
Unavailable

8	(21%)
29	(76%)
1	(3%)

Values	are	reported	as	mean	±	standard	deviation	or	fre-
quency	count	(percent	sample).

Table	I:	Descriptive	Characteristics	of	Study	
Participants
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Domain	(Communication
technique)	n=38

Count	(Percentage)

Never Rarely Occasionally Most	of	the	
Time Always Perceived

Effectiveness
Interpersonal	Communication*
Present	2	to	3	concepts	at	
a	time** 0 1	(3)	 2	(5) 26	(68) 8	(21) 20	(54)

Ask	patients	whether	they	
would	like	a	family
member	or	friend
involved	in	the	discussion

5	(13) 13	(34) 17	(45) 3	(8) 0 15	(39)

Draw	pictures	or	use	
printed	illustrations 6	(16) 17	(45) 14	(37) 1	(3) 0 12	(32)

Speak	slowly 0 0 7	(18)	 26	(68) 5	(13) 26	(68)
Use	simple	language 0 0 0 15	(39) 23	(61) 32	(84)
Teach-Back	Method*
Ask	patients	to	repeat
information	or
instructions	back	to	you

0 5	(13) 20	(53) 10	(26) 3	(8) 19	(50)

Ask	patients	to	tell	you	
what	they	will	do	at	home	
to	follow	instructions

1	(3) 6	(16) 16	(42) 9	(24) 6	(16) 9	(24)

Patient-Friendly	Materials	and	Aids*
Use	a	video	or	digital
video	disc 0 27	(71) 4	(11) 5	(13) 2	(5) 5	(13)

Hand	out	printed
materials 0 3	(5) 25	(66) 9	(24) 1	(3) 14	(37)

Use	models	or
radiographs	to	explain 0 0 9	(24) 23	(61) 6	(16) 34	(90)

Assistance*
Underline	key	points	on	
print	materials 6	(16) 16	(42) 12	(32) 4	(11) 0 10	(26)

Follow	up	with	patients	by
telephone	to	check
understanding	and
adherence

12	(32) 13	(34) 12	(32) 1	(3) 0 11	(26)

Read	instructions	out	loud 1	(3) 13	(34) 6	(16) 13	(34) 5	(13) 16	(42)
Ask	office	staff	to	follow
up	with	patients	for	post
care	instructions

17	(45) 16	(42) 3	(8) 1	(3) 1	(3) 4	(11)

Write	or	print	out
instructions 0 11	(30) 23	(61) 1	(3) 2	(5) 15	(40)

Patient-Friendly	Practice*
Ask	patients	how	they	
learn	best 8	(21) 21	(55) 9	(24) 0 0 10	(26)

Refer	patients	to	the	
Internet	or	other	sources	
for	information

4	(11) 15	(39) 15	(39) 4	(11) 0 3	(8)

Use	a	translator	or
interpreter** 1	(3) 7	(19) 1	(3) 6	(16) 22	(60)	 33	(87)

Table	II:	Dental	Hygienists’	Communication	Technique	Use	and	Perceived	Effectiveness

*Basic	communication	techniques
**n=37



Vol. 90 • No. 3 • JuNe 2016 The JourNal of DeNTal hygieNe 167

Indicator
variables

Number	of
communication
techniques	used

Model	
R2

Region	(n=36)
North
Central
South

–1.29±0.76,	p=0.100
–1.77±0.85,	p=0.044

ref.
0.13

Age	(n=34) –0.06±0.04,	p=0.111 0.08
Dental	hygienist
experience	(n=35) –0.06±0.04,	p=0.199 0.05

Familiarity	with	oral	health	literacy	(n=36)
Familiar
Not	familiar

0.39±0.70,	p=0.580
ref. 0.01

Use	oral	health	literacy	assessment	(n=32)
Yes
No

1.56±0.70,	p=0.033
ref. 0.14

Previous	communications	course	(n=35)
Yes
No

0.48±0.84,	p=0.576
ref. 0.01

Table	III:	Univariate	Linear	Regression	Models	
Depicting	the	Association	between	Each	Indica-
tor	Variable	and	the	Number	of	Communication	
Techniques	Used	Among	Survey	Respondents

Values	are	reported	as	point	estimate	±standard	error,	p-
value,	 R2.	 Positive	 values	 indicate	 more	 communication	
techniques	used	 relative	 to	 the	 reference	category	 (or	a	
1-unit	 increase	 for	 continuous	 indicators)	 and	 negative	
values	indicate	less	communication	techniques	used	rela-
tive	to	the	reference	category.	Bolded	values	denote	point	
estimate	was	significant	at	p<0.05.

sual	materials	as	a	routine	communication	strategy.	
The	 other	 4	 survey	 domains	 including	 assistance,	
interpersonal	communication,	patient-friendly	prac-
tice	and	 teach	back	were	minimally	 coded	 in	 sev-
eral,	but	not	in	all	focus	groups.	

The	 last	 question	 in	 the	 focus	 group	 script	 al-
lowed	dental	 hygienists	 to	 comment	on	additional	
tools	or	strategies	that	they	found	helpful,	as	well	
as	those	that	they	would	like	to	implement	in	their	
practice.	 This	 discussion	 was	 robust	 in	 all	 focus	
groups.	One	tool	mentioned	in	the	majority	of	focus	
groups	as	useful	was	the	integrated	electronic	med-
ical	 and	 dental	 record	 (IEMDR).	 Dental	 hygienists	
stated	 that	 the	 IEMDR	 provided	 information	 that	
supported	a	holistic	approach	to	oral	health	educa-
tion.	 Patients	with	 chronic	 disease	 co-morbidities,	
such	as	diabetes	and	periodontal	disease,	appeared	
most	receptive	to	this	approach.

DiScuSSion

This	study	found	statistically	significant	differenc-
es	in	the	number	of	communication	strategies	used	
by	dental	hygienists	with	low	oral	health	literacy	pa-
tients	 in	 3	North	 Central	Wisconsin	 geographic	 re-
gions.	Dental	hygienists	practicing	in	the	Central	re-
gion	were	least	likely	while	those	in	the	South	region	
were	most	likely	to	use	a	variety	of	communication	
strategies.	No	difference	was	found	in	dental	hygien-
ists	reporting	familiarity	with	oral	health	literacy,	but	
a	statistically	significant	difference	in	those	reporting	
use	of	 an	oral	 health	 literacy	assessment	 tool	was	
found.	 Because	 focus	 group	 results	 indicated	 that	
many	dental	hygienists	did	not	understand	the	defi-
nitions	of	either	oral	health	literacy	or	oral	health	lit-
eracy	assessment	tools,	the	researchers	are	not	con-
fident	 that	 the	 survey	 results	 accurately	measured	
oral	health	literacy	knowledge.	

Compared	 to	 other	 studies	 using	 the	 same	 sur-
vey,	dental	hygienists	in	this	study	used	fewer	com-
munication	strategies	compared	to	Maryland	dental	
hygienists8	and	dentists	across	the	nation.9,10	The	av-
erage	number	of	strategies	utilized	in	this	study	was	
6.3	 compared	 to	 6.95	 for	Maryland	 dental	 hygien-
ists,8	7.9	for	Maryland	dentists9	and	7.1	in	a	national	
study	of	dentists.10	The	most	frequently	used	tech-
nique	by	dentists	and	dental	hygienists	in	the	current	
study	was	“simple	language,”	with	91%	or	more	of	
providers	reporting	routine	use	of	this	technique.14,16	
Another	consistent	result	was	routine	use	of	models	
or	radiographs	with	73	to	77%	using	this	technique,	
and	“reading	instructions	aloud,”	which	ranged	from	
46	to	49%	across	all	studies.	The	 least	used	tech-
nique	was	“asking	patients	how	they	learned	best,”	
with	0%	in	this	study,	and	4.9%	in	the	national	study	
of	dentists.10

The	lower	use	of	communication	strategies	in	this	
Wisconsin	sample	may	reflect	the	fact	that	dental	hy-

gienists	in	this	study	were	less	likely	to	have	taken	a	
communication	course	after	graduation	(21%)	com-
pared	to	Maryland	dental	hygienists	(66%)	and	den-
tists	(60%),	as	well	as	dentists	nationally	(27%).8-10	

Despite	fewer	than	half	of	survey	respondents	in-
dicating	that	they	were	familiar	with	the	concept	of	
oral	health	 literacy,	more	detailed	 focus	group	dis-
cussions	 suggested	 that	 those	 unfamiliar	 with	 the	
explicit	oral	health	literacy	terminology	were	at	least	
aware	of	the	underlying	challenge	of	low	oral	health	
literacy	 in	 their	 patients.	 Survey	 results	 indicated	
that	 the	majority	 of	 hygienists	 did	 not	 assess	 the	
oral	health	literacy	level	of	their	patients.	Yet	focus	
group	 results	 showed	 that	many	 dental	 hygienists	
used	 an	 informal	 approach	 of	 asking	 open-ended	
questions,	as	proposed	by	Schiavo.14	This	approach	
reflects	familiarity	with	some	elements	used	in	mo-
tivational	 interviewing,	a	communication	and	coun-
seling	 approach	 shown	 to	 be	 effective	 in	 helping	
patients	 change	 various	 health	 behaviors	 including	
oral	health.22-24	Further,	the	availability	and	use	of	an	
IEMDR	that	allows	hygienists	to	use	this	information	
for	targeted	education	for	patients	with	chronic	med-
ical-dental	co-morbidities	was	available	to	all	dental	
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concluSion

Dental	hygienists	in	this	study	routinely	used	about	
one-third	of	the	recommended	communication	tech-
niques	 for	 oral	 health	 literacy	 patients.	 This	 result	
was	less	than	the	techniques	reported	in	prior	stud-
ies	of	Maryland	dental	hygienists	and	dentists	nation-
ally.	Focus	group	results	indicated	that	not	all	survey	
items	were	clear	and	 the	survey	could	be	updated	
by	adding	recent	communication	techniques	related	
to	motivational	interviewing	and	use	of	an	integrat-
ed	electronic	medical-dental	 record.	More	 research	
is	 needed	 to	 study	 the	 psychometric	 properties	 of	
the	 survey	 instrument,	 to	 assess	 the	 effectiveness	
of	dental	hygienist	communication	 techniques	on	a	
larger	scale,	and	 to	determine	how	communication	
techniques	affect	patient	behavioral	change,	and	in	
turn,	oral	health	outcomes.
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hygienists	in	this	study.	Focus	group	discussions	con-
sistently	reflected	the	value	and	use	of	the	IEMDR	by	
dental	hygienists.	As	both	motivational	interviewing	
and	use	of	electronic	medical-dental	records	 in	pa-
tient	 education	 become	more	 widely	 used	 in	 clini-
cal	practice,	exploring	and	including	these	elements	
for	communication	in	future	surveys	may	provide	a	
more	holistic	view	of	contemporary	dental	and	den-
tal	hygiene	practice.	In	addition,	further	coordination	
and	training	to	record	educational	and	communica-
tion	 strategies	 used	 and	 how	 they	 are	 associated	
with	oral	health	outcomes	is	also	needed.25,26	To	ad-
dress	our	primary	aim,	we	found	a	lower	number	of	
routinely	 used	 communication	 strategies	 by	 dental	
hygienists	by	geographic	region	in	the	North	Central	
Wisconsin	 service	 area.	 These	 results	 support	 the	
need	to	design	and	implement	an	intervention	on	ef-
fective	communication	with	 low	oral	health	 literacy	
patients.	In	addition,	basic	information	on	oral	health	
literacy	and	oral	 health	 literacy	assessment	 should	
be	incorporated	into	the	intervention.	

Based	on	our	qualitative	focus	group	findings,	sur-
vey	 questions	 referring	 to	 oral	 health	 literacy	 and	
whether	patient	oral	health	literacy	is	assessed	likely	
require	clarification	to	assure	that	respondents	fully	
comprehend	 these	 terms.	 A	 more	 comprehensive	
assessment	of	construct	validity	for	the	survey	tool	
would	assure	that	oral	health	literacy-specific	ques-
tions	will	be	worded	to	improve	universal	understand-
ing.	Adding	motivational	 interviewing	to	the	survey	
as	 an	 additional	 communication	 strategy	would	 be	
useful,	as	motivational	interviewing	has	been	shown	
to	be	effective	with	low	oral	health	literacy	patients.27	
Goal-setting	 is	an	 important	aspect	of	motivational	
interviewing	 and	 assessing	whether	 dental	 hygien-
ists	 record	 patient	 intentions	 for	 behavior	 change	
and	 whether	 stated	 goals	 are	 met	 would	 also	 be	
helpful	in	future	studies.21,22	In	addition,	a	relatively	
new	communication	medium	is	using	the	IEMDR	to	
educate	 patients	 about	 the	 link	 between	 oral	 and	
general	health,	which	may	be	useful	in	dental	prac-
tices	where	it	is	available.	Addressing	our	secondary	
aim,	 the	 utility	 of	 the	 survey	 instrument	would	 be	
improved	by	making	these	modifications	followed	by	
psychometric	 testing	 of	 the	 instrument	 in	 a	 repre-
sentative	sample	of	dental	hygienists	before	further	
use.25,26

Limitations

This	study	was	primarily	limited	by	the	small	sam-
ple	size	and	cross-sectional	survey	design,	which	lim-
ited	the	sensitivity	to	statistically	detect	some	asso-
ciations	and	precluded	cause-and-effect	conclusions.	
The	robust	survey	response	rate	was	representative	

of	the	target	population,	but	cannot	be	generalized	
due	to	the	homogeneity	of	the	study	setting.	Com-
parative	findings	from	this	study	suggest	there	may	
be	substantial	regional	variation	in	dental	hygienists’	
use	of	communication	techniques.	The	self-reported	
survey	tool	used	in	this	study	has	not	been	validated,	
thus	 recall	 and	 self-presentation	 biases	 are	 also	 a	
threat	 to	 validity.	 Future	 research	 should	 examine	
more	objective	markers	of	the	use	of	oral	health	lit-
eracy	communication	 techniques	by	dental	hygien-
ists	(e.g.,	recording	direct	interactions	with	patients)	
in	order	to	gauge	their	association	with	self-reported	
use	of	such	communication	techniques.	
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U.S.	national	health	care	reform	presents	the	den-
tal	profession	with	new	opportunities	to	examine	its	
current	place	and	future	role	in	the	health	care	envi-
ronment.	Scope	of	practice	concerns	are	at	the	heart	
of	the	debate.1,2	Oral	health	care	providers,	notably	
dental	 hygienists	 and	 dentists,	 are	 poised	 to	 con-
tribute	 substantially	 to	 innovative	 service	 delivery	
models	that	stress	prevention	and	integrate	primary	
care	with	oral	health	services.3,4	This	designation	is	
critically	important	given	the	aging	of	the	U.S.	popu-
lation.	 Increased	 numbers	 of	 patients	with	 chronic	
conditions	 are	 expected	 that	 will	 benefit	 from	 pa-
tient-centered,	 evidence-based	 screening,	monitor-
ing	and	care	coordination.5	Moreover,	as	authorita-
tively	documented	by	the	Institute	of	Medicine,	oral	
health	 and	 general	 health	 are	 inextricably	 linked.6	
Notably,	diabetes	is	a	risk	factor	for	periodontal	dis-
ease	 and,	 when	 poorly	 controlled,	 can	 complicate	
periodontal	treatment	outcomes.7

Views	of	Dental	Providers	on	Primary	Care	
Coordination	at	Chairside:	A	Pilot	Study
Mary	E.	Northridge,	PhD,	MPH;	Shirley	Birenz,	RDH,	MS;	Danni	M.	Gomes,	RDH;	Cynthia	
A.	Golembeski,	MPH;	Ariel	Port	Greenblatt,	DMD,	MPH;	Donna	Shelley,	MD,	MPH;	
Stefanie	L.	Russell,	DDS,	MPH,	PhD

Abstract
Purpose:	There	is	a	need	for	research	to	facilitate	the	widespread	implementation,	dissemination	and	
sustained	utilization	of	evidence-based	primary	care	screening,	monitoring	and	care	coordination	guide-
lines,	thereby	increasing	the	impact	of	dental	hygienists’	actions	on	patients’	oral	and	general	health.	The	
aims	of	this	formative	study	are	to	explore	dental	hygienists’	and	dentists’	perspectives	regarding	the	
integration	of	primary	care	activities	into	routine	dental	care,	and	assess	the	needs	of	dental	hygienists	
and	dentists	regarding	primary	care	coordination	activities	and	use	of	information	technology	to	obtain	
clinical	information	at	chairside.
Methods:	This	qualitative	study	recruited	10	dental	hygienists	and	6	dentists	from	10	New	York	City	area	
dental	offices	with	diverse	patient	mixes	and	volumes.	A	New	York	University	faculty	dental	hygienist	
conducted	semi-structured,	in-depth	interviews,	which	were	digitally	recorded	and	transcribed	verbatim.	
Data	analysis	consisted	of	multilevel	coding	based	on	the	Consolidated	Framework	for	Implementation	
Research,	resulting	in	emergent	themes	with	accompanying	categories.
Results: The	dental	hygienists	and	dentists	interviewed	as	part	of	this	study	do	not		use	evidence-based	
guidelines	to	screen	their	patients	for	primary	care	sensitive	conditions.	Overwhelmingly,	dental	provid-
ers	believe	that	tobacco	use	and	poor	diet	contribute	to	oral	disease,	and	report	using	electronic	devices	
at	chairside	to	obtain	web-based	health	information.
Conclusion:	Dental	hygienists	are	well	positioned	to	help	facilitate	greater	integration	of	oral	and	gen-
eral	 health	 care.	Challenges	 include	 lack	of	 evidence-based	knowledge,	 coordination	between	dental	
hygienists	and	dentists,	and	systems-level	support,	with	opportunities	for	improvement	based	upon	a	
theory-driven	framework.
Keywords:	 dental	 hygienist,	 primary	 care,	 interoperability,	 technology,	 evidence-based	 guidelines,	
chairside	screening
This	study	supports	the	NDHRA	priority	area,	Health Services Research: Evaluate	strategies	that	po-
sition	and	gain	recognition	of	dental	hygienists	as	a	primary	care	providers	in	the	health	care	delivery	
system.

research

introDuction
According	to	the	U.S.	Department	of	Labor,	there	

were	196,520	licensed	dental	hygienists	and	97,990	
general	dentists	employed	in	the	U.S.	in	2014.8	With	
9,960	licensed	dental	hygienists	in	New	York	and	48	
active	 dental	 hygienists	 per	 100,000	 population	 in	
2011,	New	York	 is	consistent	with	 the	national	av-
erage	of	50	dental	 hygienists	per	100,000	popula-
tion,	 notwithstanding	 wide	 regional	 variation.9	 The	
vast	 majority	 (95%)	 of	 dental	 hygienists	 in	 New	
York	work	in	private	dental	offices,	underscoring	the	
importance	of	targeting	this	setting.8	Thus,	the	po-
tential	impact	of	supporting	dental	hygienists	to	un-
dertake	 primary	 care	 activities	 at	 chairside	 on	 the	
health	of	both	New	York	and	U.S.	residents	overall	
is	substantial,	especially	for	populations	with	limited	
access	to	primary	care	providers.

An	urgent	need	exists	to	expand	the	primary	care	
workforce,	given	the	considerable	increase	in	patient	
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volumes	now	being	 realized	with	mandatory	 insur-
ance	provisions	that	have	taken	effect	under	the	Pa-
tient	Protection	and	Affordable	Care	Act.10	Evidence-
based	approaches	to	implement	dental	office	system	
changes	that	take	into	account	the	resource,	staffing	
and	time	constraints	that	dental	hygienists	and	den-
tists	face	may	be	one	potential	mechanism	for	lever-
aging	oral	health	providers	to	conduct	primary	care	
activities	 in	 dental	 offices.	 Evidence-based	primary	
care	guidelines	are	not	yet	a	standard	part	of	dental	
visits.	Yet	until	care	coordination	activities	between	
dental	and	medical	providers	are	closely	integrated,	
the	potential	of	dentists	to	“scope	up,”	as	it	were,	to	
become	a	more	active	part	of	the	primary	care	work-
force,	and	“scope	down”	to	dental	hygienists	certain	
primary	care	screening,	monitoring	and	care	coordi-
nation	functions	will	remain	untapped.2

The	rationale	for	this	study	is	that	dental	hygien-
ists	want	to	more	actively	engage	with	their	patients	
around	 the	 prevention	 of	 and	 screening	 for	 diabe-
tes	and	hypertension.	 They	also	 seek	 to	gain	 con-
fidence	 in	providing	tobacco	cessation	services	and	
nutrition	counseling.	Accordingly,	they	need	simple,	
evidence-based	tools	that,	with	training	and	techni-
cal	assistance,	they	can	implement	with	the	time	and	
resources	available	to	them	during	dental	visits.11-18	
The	 development	 of	 a	 web-based	 clinical	 decision	
support	tool	for	use	by	dental	hygienists	at	chairside	
has	the	potential	to	augment	the	primary	care	work-
force,	 improve	screening	for	primary	care	sensitive	
conditions,	 provide	 decision	 support	 for	 evidence-
based	 patient	 management,	 improve	 coordination	
of	care	through	timely	referrals,	and	ensure	greater	
consistency	in	the	delivery	of	health	promotion	and	
disease	 prevention	 in	 dental	 settings,	 as	 per	 find-
ings	 in	 community	 health	 centers.19,20	 In	 essence,	
a	web-based	clinical	decision	support	 system	 is	an	
information	 technology-based	 system	 designed	 to	
provide	expert	support	to	improve	clinical	decision-
making.	But	to	translate	into	improved	patient	care	
outcomes,	formative	studies	are	needed	of	the	den-
tal	practice	environment	to	adapt	the	technology	to	
the	intended	setting.

This	 is	 critical,	 as	many	adults	 visit	 a	 dental	 of-
fice	 in	a	given	year,	but	not	a	primary	health	care	
professional,	 providing	 an	 opportunity	 to	 leverage	
dental	providers	to	meet	general	health	needs.21	The	
approximately	196,520	dental	hygienists	in	the	U.S.	
are	especially	well	situated	to	serve	as	patient	care	
coordinators	and	positively	influence	quality	of	care,	
notably	for	low-income	and	older	adult	patients	who	
may	require	assistance	in	navigating	the	health	care	
system.	Often	 interacting	with	patients	during	 long	
appointment	 sessions	 and	 over	 extended	 periods	
of	 time,	dental	hygienists’	education	 in	and	knowl-
edge	of	 the	oral-general	health	connection	enables	
them	 to	 provide	 trusted,	 patient-centered	 care.22	
Their	 scope	 of	 practice	 typically	 involves:	 taking	 a	

comprehensive	health	history,	including	medications	
and	therapies;	screening	for	early	stages	of	disease,	
e.g.,	taking	blood	pressure	and	pulse	readings;	and	
assuming	 a	 primary	 role	 in	 patients’	 oral-general	
health	education.

There	is	a	need	for	research	to	facilitate	the	wide-
spread	implementation,	dissemination	and	sustained	
utilization	of	evidence-based	primary	care	screening,	
monitoring	and	care	coordination	guidelines,	thereby	
increasing	 the	 impact	 of	 dental	 hygienists’	 actions	
on	patients’	oral	and	general	health.	The	aims	of	the	
formative	study	presented	here	are	to	explore	den-
tal	 hygienists’	 and	 dentists’	 perspectives	 regarding	
the	integration	of	primary	care	activities	and	routine	
dental	care,	and	assess	the	needs	of	dental	hygien-
ists	and	dentists	regarding	primary	care	coordination	
activities	and	use	of	information	technology	to	obtain	
clinical	information	at	chairside.

metHoDS anD materialS

Conceptual Framework

The	conceptual	framework	informing	this	research	
is	 the	Consolidated	 Framework	 for	 Implementation	
Research	(CFIR).23	A	CFIR	technical	assistance	web-
site	is	available	for	individuals	considering	using	the	
CFIR	 to	 evaluate	 an	 implementation	 or	 design	 an	
implementation	study.24	The	CFIR	provides	a	menu	
of	constructs	that	have	been	associated	with	effec-
tive	 implementation	and	can	be	used	in	a	range	of	
applications.24	For	 instance,	culture	and	tension	 for	
change	are	part	of	the	inner	setting	domain;	knowl-
edge	and	beliefs	about	the	intervention	and	self-ef-
ficacy	 are	 part	 of	 the	 characteristics	 of	 individuals	
domain.

Figure	1	presents	the	5	major	domains	of	the	CFIR.	
Figure	2	identifies	these	domains	for	the	research	at	
hand.	The	figures	are	necessarily	 simplifications	of	
complicated	 implementation	processes	and	 the	do-
mains	involved,	and	are	elaborated	elsewhere.23,24	We	
elected	to	be	concrete	to	aid	understanding.	Hence,	
the	domains	depicted	in	Figure	2	and	discussed	next	
are	to	be	interpreted	as	examples,	rather	than	com-
prehensive	renderings.

This	 study	 is	 centrally	 focused	 on	 the	 views	 of	
dental	providers.	Nonetheless,	improving	the	health	
and	well-being	of	patients	is	the	mission	of	all	health	
care	entities,	and	patient	attitudes	and	characteris-
tics	may	influence	provider	behavior.23	Hence,	Figure	
1	overtly	depicts	dental	providers	working	hand-in-
hand	with	patients	to	enhance	primary	care	coordi-
nation	at	chairside.

Also	explicitly	included	in	both	Figures	1	and	2	is	
the	process	of	adaptation.	According	to	Damschro-
der	et	al,	absent	adaptation,	interventions	are	usu-
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ally	a	poor	fit	for	any	given	setting.23	Thus,	they	are	
often	resisted	by	the	individuals	who	will	be	affected	
by	the	intervention.23	To	address	this	challenge,	the	
following	formative	research	study	was	conducted	to	
gain	the	views	of	dental	providers	on	primary	care	
coordination	at	chairside	before	designing	a	clinical	
decision	support	tool	with	their	active	engagement.

Research Design and Informed Consent
Procedures

This	exploratory	pilot	study	design	utilized	an	inno-
vative	and	adaptive	qualitative	approach.	The	study	
was	 descriptive	 in	 design	 and	 drew	 on	 purposive	
sampling	 of	 dental	 providers	 within	 the	 investiga-
tors’	networks	to	examine	the	perspectives	of	dental	
hygienists	and	dentists	regarding	the	integration	of	
primary	care	activities	into	routine	dental	care.25	This	
multi-site	study	employed	maximum	variation	sam-
pling	to	recruit	dental	hygienists	(n=10)	and	dentists	
(n=6)	from	heterogeneous	New	York	City	area	den-
tal	offices	(n=10)	representing	diverse	patient	mixes	
and	volumes,	practice	types,	and	neighborhood	con-
texts.

Purposeful	sampling	of	information-rich	cases	fa-
cilitates	 gaining	 in-depth	 knowledge,	 maximizing	
variation/heterogeneity	 of	 perspectives	 and	 expe-
riences	of	 the	 research	 topics	at	hand,	and	ensur-
ing	cross-location	comparability	and	generalizability	
of	 the	data.	Participants	were	selected	 to	establish	
a	 typical	sample	 in	order	 to	gain	a	rich	and	varied	
description	of	dental	hygienists’	and	dentists’	expe-
riences	of	 their	work	environment	 from	 informants	

who	were	willing	to	openly	discuss	these	issues.25

At	 the	 beginning	 of	 each	 interview	 session,	 in-
formed	consent	and	Health	Insurance	Portability	and	
Accountability	Act	authorization	forms	were	distrib-
uted	and	signed	by	the	participants.	These	forms	as-
sured	participants	that	the	information	they	provided	
would	be	kept	confidential	and	explicated	the	scope,	
aims,	 methods	 and	 participation	 conditions	 of	 the	
study.	The	participants	were	also	informed	that	they	
were	 free	to	withdraw	from	the	study	at	any	time,	
and	that	 they	would	be	compensated	$50	 for	 their	
participation.

Key Informant Interviews

A	New	York	University	faculty	dental	hygienist	con-
ducted	 semi-structured,	 in-depth	 interviews,	which	
were	 digitally	 recorded	 and	 transcribed	 verbatim.	
Ten	 interviews	were	conducted	with	dental	hygien-
ists	and	6	 interviews	were	conducted	with	dentists	
to	ask	them	their	opinions	about	working	with	their	
patients	to	identify	and	manage	diabetes	(high	blood	
sugar),	 hypertension	 (high	blood	pressure),	use	of	
tobacco	products	such	as	cigarettes	and	cigars,	and	
problem	areas	of	their	diets	such	as	heavy	consump-
tion	of	sugary	drinks,	all	of	which	may	lead	to	oral	
health	care	problems.

The	 interviewer	 utilized	 a	 topic	 guide	 that	 was	
comprised	of	non-directive	questions,	which	sought	
to	 elicit	 accounts	 or	 descriptions	 of	 standard	 care	
dynamics	 and	 the	 potential	 utility	 of	 an	 electronic	
clinical	 decision	 support	 tool.	 The	 topic	 guide	 was	

Figure	1:	The	5	Major	Domains	of	the	CFIR	for	
a	General	Implementation	Science	Scenario

Figure	2:	The	5	Major	Domains	of	the	CFIR	
for	the	Present	Study
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based	 upon	 CFIR	 constructs	 and	 refined	 according	
to	the	expert	input	of	the	research	team	and	senior	
advisory	board	members.23,24	 Items	queried	 includ-
ed:	current	practices	regarding	primary	care	screen-
ing,	 management,	 and	 care	 coordination	 activities	
for	diabetes	and	hypertension;	activities	conducted	
and	referrals	made	for	smoking	cessation	and	nutri-
tion	counseling;	the	physical	environment	and	social	
context	 of	 the	 dental	 offices;	 patient	management	
services	and	systems;	structural	barriers	to	technol-
ogy	adoption;	and	perceived	and	actual	challenges	
to	primary	 care	 screening	at	 chairside.	Each	 inter-
view	lasted	from	45	to	60	minutes.

The	recorded	interviews	were	then	uploaded	onto	
a	secure	website	and	transcribed	verbatim	by	a	pro-
fessional	 firm.	 Upon	 receipt,	 each	 transcript	 was	
read	by	at	least	2	study	personnel	and	every	inter-
view	digital	file	was	played	back	in	order	to	increase	
understanding	of	 the	nuances	of	 the	 research	par-
ticipants’	 language	and	meanings	and	attend	more	
closely	to	respondents’	feelings	and	views.

Qualitative Analysis

The	study	team	has	developed	a	method	of	con-
ducting	 thematic	 content	 analysis	 of	 qualitative	
text	 that	allows	 for	 the	 systematic	 identification	of	
themes	 present,	 reveals	 the	 relationships	 among	
these	 themes	 while	 keeping	 them	 in	 context,	 and	
ensures	that	the	codes	and	their	application	to	the	
text	 are	 valid	 and	 reliable.26-30	 ATLAS.ti	 qualitative	
data	software,	version	7,	was	used	as	a	data	man-
agement	tool	to	facilitate	data	retrieval,	coding,	the-
matic	analysis,	memos	and	displays	as	part	of	 the	
analysis.31

First,	a	“start	list”	of	a	priori	codes	(that	is,	prior	to	
beginning	the	analysis)	was	created	based	on	ques-
tions	and	topics	 from	the	research	 instrument.	Re-
spective	themes	were	developed	by	the	study	team	
members,	who	included	dental	hygienists	and	den-
tists,	after	conducting	an	in-depth	literature	review	
on	relevant	topics,	holding	discussions	with	other	oral	
health	 professionals	 (including	 experts	 that	 served	
as	 senior	 advisory	 board	members),	 and	 envision-
ing	characteristics	and	dynamics	related	to	facilitat-
ing	the	greater	integration	of	oral	and	general	health	
care.	As	part	of	the	descriptive	level	of	analysis,	 in	
vivo	 codes	 or	 indigenous	 categories	 were	 incorpo-
rated,	which	are	concepts	that	use	the	actual	words	
of	the	research	participants	rather	than	being	named	
by	the	researchers.32

Following	the	first	cycle	coding	method,	or	 initial	
coding,	 focused	 coding	was	 employed	 as	 a	 second	
cycle	 analytic	 process.30	 Focused	 coding	 searches	
for	 the	most	 frequent	or	significant	 initial	 codes	 to	
develop	the	most	salient	categories	in	the	data	cor-
pus	and	requires	decisions	about	which	initial	codes	

make	the	most	analytic	sense.29	Each	incident	in	the	
data	is	compared	with	other	incidents	for	similarities	
and	differences.	Incidents	found	to	be	conceptually	
similar	 are	 grouped	 together	 under	 a	 higher-level	
descriptive	content.	Theoretical	coding	then	assisted	
in	specifying	the	potential	relationships	between	cat-
egories	and	shifting	the	analytic	narrative	toward	a	
CFIR	theoretical	orientation.30

Emergent Themes

Data	analysis	consisted	of	multilevel	coding,	which	
resulted	 in	 emergent	 themes	 with	 accompanying	
categories.	Eight	to	10	generalized	codes	were	iden-
tified	 that	 generally	 corresponded	 to	 the	 primary	
domains	of	the	topic	guide.	Content	analysis	guided	
the	development,	 testing	and	refinement	of	a	cod-
ing	 scheme	 that	 enabled	 systematic	 identification	
and	 conceptual	 definition	 of	 the	main	 themes	 and	
subthemes	 displayed	 in	 the	 transcripts,	 along	with	
the	 relationships	 among	 the	 themes.	 Because	 the	
investigators	were	interested	in	similarities	and	dif-
ferences	between	the	views	of	dental	hygienists	and	
the	views	of	dentists,	the	number	of	dental	hygien-
ists	and	the	number	of	dentists	who	endorsed	each	
theme	 were	 totaled	 separately,	 and	 quotes	 were	
selected	 and	 identified	 by	 the	 individuals	 involved	
(dental	hygienists	or	dentists)	to	both	illustrate	the	
theme	and	present	any	alternate	views.

reSultS

Study Participant Characteristics

The	self-reported	characteristics	of	the	dental	hy-
gienists	and	dentists	who	participated	in	the	key	in-
formant	 interviews,	 along	 with	 salient	 information	
about	 the	 dental	 offices	 where	 they	 practice,	 are	
provided	in	Table	I.	Notably,	the	dentists	interviewed	
had	 considerably	more	 years	 of	 professional	 expe-
rience	 than	 did	 the	 dental	 hygienists	 interviewed.	
This	also	speaks	to	the	eras	when	these	dental	prac-
titioners	were	 trained	 (3	 or	 4	 decades	 ago	 for	 the	
dentists	versus	less	than	a	decade	ago	to	3	decades	
ago	 for	 the	 dental	 hygienists).	 Few	 dental	 provid-
ers	interviewed	work	in	offices	that	accept	Medicaid,	
and	only	about	one-half	work	 in	dental	offices	that	
accept	private	 insurance.	A	range	of	practice	types	
were	represented	in	the	study	sample,	meaning	that	
the	purposive	sampling	was	effective	in	gaining	input	
from	dental	providers	who	work	in	a	variety	of	dental	
offices.	Finally,	all	of	the	participants	reported	own-
ing	smartphones,	meaning	that	they	had	the	techno-
logical	capability	of	accessing	health	information	or	
using	a	clinical	decision	support	system	at	chairside.

Qualitative Findings

The	main	findings	of	the	key	informant	interviews	
with	dental	professionals	are	summarized	in	Table	II,	
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along	with	illustrative	quotes	that	support	the	find-
ings,	and	alternate	view	quotes,	where	applicable.

Screening for Diabetes and Hypertension

At	 the	 time	 the	 key	 informant	 interviews	 were	
conducted	 (2013),	 screening	 for	 diabetes	 and	 hy-
pertension	was	 not	 deemed	 by	 the	 participants	 to	
be	especially	relevant	for	the	dental	practices	where	
they	worked.

Dental	Hygienist:	“On	a	scale	from	1	to	10,	barely	
average,	because	most	of	our	clientele	are	working	
professionals	who	tend	to	be	a	little	bit	more	active.	
Any	 health	 situation	 that	 they	 have,	 they	 usually	
have	taken	advantage	of	their	insurance	and	had	it	
checking	out,	so	they	bring	it	to	our	attention	gladly.”

Nonetheless,	there	were	many	alternate	views	ex-
pressed.

Dental	Hygienist:	“I	think	it’s	very	important.	The	
patients	don’t	see	their	doctors	usually,	so	since	they	
see	us	more	we	would	make	a	change	for	them.”

Further,	the	key	informants	reported	that	their	pa-
tients	were	generally	responsive	to	being	offered	re-
ferrals	by	them	to	primary	care	providers,	especially	
the	dentists.

Dentist:	“If	there’s	a	problem	and	I	see	that	there	
might	be	something	that	I	don’t	feel	comfortable	with	
or	that	the	patient	should	be	address,	either	some-
how	 they’re	not	 feeling	good	and	 for	 some	 reason	

that	day	it	seems	like	it	may	be	an	issue	and	we	took	
their	blood	pressure	and	we	tell	them	they	better	go	
to	see	somebody	today,	yeah,	we	go	ahead	and	usu-
ally	have	pretty	good	compliance.	Oh,	I	didn’t	know	
that	doc,	thank	you	very	much.	Let	me	go	ahead	and	
see	somebody	 in	 the	next	week	or	so	or	 that	day.	
Yeah,	generally,	I	don’t	get	hassled.	Once	in	a	while	
in	 the	 past,	 I	 don’t	 know,	 people	might	 follow-up,	
not	follow-up,	but	in	general,	people	take	our	advice.	
Yeah,	yeah.”

Other	main	findings	were	that	the	dental	provid-
ers	interviewed	do	not	always	encourage	testing	for	
patients	who	have	not	been	screened	for	diabetes	or	
hypertension,	and	infrequently	see	oral	disease	that	
they	believe	is	related	to	diabetes	or	hypertension.	

Dental	Hygienist:	“Well,	I	mean	I	don’t	have	a	lot	
of	 patients	who	 have	 diabetes	 that	 I	 know	 of,	 but	
those	who	have	it,	it’s	very	relevant.	They	definitely	
have	oral	conditions	related	to	their	diabetes.”

Even	when	dental	providers	examine	patients	with	
blood	pressures	in	the	hypertensive	range,	they	only	
counsel	them	insofar	as	referring	them	to	see	their	
primary	care	physicians.	All	of	the	dental	providers	
interviewed	failed	to	cite	evidence-based	guidelines	
in	deciding	what	blood	pressure	reading	is	too	high	
to	perform	dental	treatment.

Dentist:	 “Yeah.	 Yes.	 Yes,	 there	 is,	 and	 I—but	 I	
must	 admit	 that	 I	 don’t	 routinely	 screen	 for	 high	
blood	pressure	either.	I	would	say	I’d	be	very—I’d	be	
concerned	about	anything	systolic	of	160	and	above.”

Characteristic
Dental	Hygienists	(n=10) Dentists	(n=6)
Mean	(SD) Median	(Range) Mean	(SD) Median	(Range)

Number	of	years	of	professional	experience 10.8	(10.8) 6	(2	to	33) 32.8	(5.1) 33.5	(28	to	40)
Number	of	patients	treated	daily 11.4	(5.9) 10	(6	to	30) 8.4	(1.0) 8	(7	to	10)
Number	of	dental	professionals	per	office 6	(3.8) 4	(3	to	16) 6.3	(4.3) 4.5	(4	to	16)
Minutes	allotted	per	patient 46.2	(15.1) 47.5	(17.5	to	60)	 - -

n	(Percent) n	(Percent)
Accepts	Medicaid	 2	(20%) 0	(0%)
Accepts	private	dental	insurance 7	(70%) 3	(50%)
Group	practice* 2	(20%) 2	(33%)
General	practice* 5	(50%) 2	(33%)
Holistic	practice* 1	(10%) 1	(17%)
Prosthodontics	practice* 5	(50%) 2	(33%)
Owns	a	smartphone 10	(100%) 6	(100%)
Owns	both	a	smartphone	and	a	tablet 4	(40%) 3	(50%)

*More	than	one	type	of	practice	may	apply

Table	I:	Self-Reported	Characteristics	of	Dental	Hygienists	and	Dentists	Who	Participated	
In	Key	Informant	Interviews	and	the	Dental	Offices	Where	They	Practice,	New	York	Met-
ropolitan	Area,	2013
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Main	finding Illustrative	quotes	from	hygienists	and	
dentists

Alternate	view	quotes	from	hygienists	and	
dentists,	where	applicable

Screening	for	diabetes	and	hypertension	
is	not	especially	relevant	for	the	dental	
practices	where	the	participating	dental	

providers	work

Dental	Hygienist:	On	a	scale	from	one	to	
ten,	barely	average,	because	most	of	our	
clientele	are	working	professionals	who	
tend	to	be	a	little	bit	more	active.	Any	

health	situation	that	they	have,	they	usu-
ally	have	taken	advantage	of	their	insur-
ance	and	had	it	checkin’	out,	so	they	bring	

it	to	our	attention	gladly.

Dentist:	I	don’t	generally	screen	myself.	
If	we	were	suspect—in	other	words,	if	
something	happened,	and	it	had	not	

initially	been	reported	in	a	medical	history,	
we	would,	therefore,	maybe	have	them	

checked	at	that	point.

Dental	Hygienist:	I	think	it’s	very	impor-
tant.	The	patients	don’t	see	their	doctors	
usually,	so	since	they	see	us	more	we	
would	make	a	change	for	‘em.

Dentist:	I	think	it’s	very	important	to	do	
that	[screen	for	hypertension].	Obviously,	
in	our	profession,	we	can’t	really	work	on	
someone	who	is	not	stable.	It	will	sur-
face	in	a	sense	of	lots	of	factors—stress,	
anxiety,	bleeding,	and	other	factors.	It	
can	affect	the	type	of	anesthesia	we	use,	
of	course,	in	order	to	still	perform	that	

particular	procedure	that	day,	so	I	think	it’s	
important	to	screen	for	it,	yes.	Yeah.

Patients	were	generally	responsive	to	being	
offered	referrals	to	primary	care	providers	

by	dental	providers

Dental	Hygienist:	They	like	that	they’re	be-
ing	taken	care	of.

Dentist:	If	there’s	a	problem	and	I	see	that	
there	might	be	something	that	I	don’t	feel	
comfortable	with	or	that	the	patient	should	
be	address,	either	somehow	they’re	not	
feeling	good	and	for	some	reason	that	
day	it	seems	like	it	may	be	an	issue	and	
we	took	their	blood	pressure	and	we	tell	
them	they	better	go	to	see	somebody	

today,	yeah,	we	go	ahead	and	usually	have	
pretty	good	compliance.	Oh,	I	didn’t	know	
that	doc,	thank	you	very	much.	Let	me	go	
ahead	and	see	somebody	in	the	next	week	
or	so	or	that	day.	Yeah,	generally,	I	don’t	
get	hassled.	Once	in	a	while	in	the	past,	I	
don’t	know,	people	might	follow-up,	not	
follow-up,	but	in	general,	people	take	our	

advice.	Yeah,	yeah.

Dental	Hygienist:	Not	too	happy.	Because	
they	think	that	we	are	exaggerating.	They	
think	that	is	irrelevant	to	their	dental	visit.

Dental	providers	do	not	always	encourage	
testing	for	patients	who	have	not	been	
screened	for	diabetes	or	hypertension	

Dental	Hygienist:	I	have.	Not	on	a	regu-
lar	basis,	but	I	have	especially	if	there’s	

some	kind	of	oral	implication	or	I	get	some	
other	kind	of	cues	then	I	will,	but	not	on	a	

regular	basis.

Dentist:	I	guess	it	depends	on	the	patient’s	
age,	sex,	risk,	again	family	history.	There’s	
a	part	on	there.	We	don’t	necessarily	en-
courage	it	unless	there’s—we’re	assuming	
that	they’re	under	medical	care	and	that	
they’re	being	screened	for	all	that.

Dental	Hygienist:	Yes.	I	definitely.	Even	
when	they	don’t	have	a	medical	doc-
tor	listed,	I	encourage	them	to	go	see	

somebody	at	least	once	a	year.	If	I	felt	like	
maybe	they	were	describing	some	symp-
toms,	then	I	would	say,	you	know,	it	would	
be	a	good	idea	to	go	see	your	primary	care	

physician.

Number	of	interviews	with	dental	hygien-
ists	where	finding	was	endorsed

Number	of	interviews	with	dentists	where	
finding	was	endorsed

Total	number	of	interviews	where	finding	
was	endorsed

6/10 3/6 9/16
7/10 6/6 13/16
5/10 6/6 11/16
7/10 4/6 11/16
7/10 5/6 12/16
10/10 6/6 16/16
7/10 4/6 11/16
6/10 3/6 9/16
9/10 5/6 14/16

Table	II:	Summary	of	Main	Findings	of	Key	Informant	Interviews	with	Dental	Profession-
als,	New	York	Metropolitan	Area,	2013
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Main	finding Illustrative	quotes	from	hygienists	and	
dentists

Alternate	view	quotes	from	hygienists	and	
dentists,	where	applicable

Participating	dental	providers	infrequently	
see	oral	disease	that	they	believe	is	related	

to	diabetes	or	hypertension

Dental	Hygienist:	Well,	I	mean	I	don’t	have	
a	lot	of	patients	who	have	diabetes	that	I	
know	of,	but	those	who	have	it,	it’s	very	
relevant.	They	definitely	have	oral	condi-

tions	related	to	their	diabetes.

Dentist:	How	often	do	I	see	hypertension	
issues,	high	blood	pressure	problems,	tis-
sue,	anxiety,	bleeding?	Not	too	often.	Not	
too	often	do	I	see	someone	that	has	hy-
pertension	issues.	I	don’t	know.	If	I	threw	
out	a	number	like,	I	don’t	know,	I	don’t	
know.	I’d	say	about	20,	25	percent	off	the	
top	of	my	head.	If	I	look	in	the	chart	and	
see	they’re	hypertensive,	that’s	probably	

my	answer.	All	right?

Dental	Hygienist:	I	would	say	often,	but	
because	it’s	related	to	their	medication.	I	
see	dry	mouth	a	lot,	xerostomia,	because	
of	the	medication	that	people	are	on	for	

diabetes	and	hypertension.

Dentist:	Good	percentage	of	the	periodon-
tal	cases	probably	have	some	diabetes	or	
pre-diabetic,	anybody	over	40,	let’s	say.

Participating	dental	providers	counsel	
patients	in	the	hypertensive	range	only	in-
sofar	as	referring	them	to	see	their	primary	

care	physicians

Dental	Hygienist:	How	I	consult?	Like	I	say	
before	if	I	know	they	are	taking	the	medi-
cation	and	they	still	have	some	problems	
I	can	reinforce	on	the	going	back	to	the	
doctor	for	changing	the	medication.

Dentist:	I	don’t	really	counsel	them.	No.	
Well	again,	only	if	they’re	uncontrolled.	
Then	I	definitely	counsel	them	to	see	their	
physicians,	but	no.	Not	specific	in	terms	of	

what	they	should	be	doing.

Dental	Hygienist:	Diet,	exercise,	have	a	
physical	to	have	it	definitely	checked	by	
their	physician.	I	counsel	them	that	this	
needs	to	be	addressed	immediately.	I	

make	it	a	matter	of	urgency.

Dentist:	Diet.	Lifestyle.	Diet,	lifestyle,	and	
referral.

Participating	dental	providers	do	not	cite	
evidence-based	guidelines	in	deciding	

what	blood	pressure	reading	is	too	high	to	
perform	dental	treatment

Dental	Hygienist:	I	guess	no	matter	which	
reading	I	get,	if	I	felt	like	anything	was	

over	like	140	over	90,	I	would	have	to	ask	
my	doctor,	and	she	would	let	me	know	
whether	what	she	felt	was	okay	to	treat.	
In	my	own	opinion?	To	be	honest,	I	guess	
I	would	say	like,	I	mean,	90	is	pretty	high.	
I	would	say	like	maybe	155	over	like	95	or	
something	or	a	hundred.	Something	like	
that	would	make	me	really	nervous.	No.

Dentist:	Yeah.	Yes.	Yes,	there	is,	and	I—but	
I	must	admit	that	I	don’t	routinely	screen	
for	high	blood	pressure	either.	I	would	say	
I’d	be	very—I’d	be	concerned	about	any-

thing	systolic	of	160	and	above.

Participating	dental	providers	believe	that	
it	is	important	for	their	dental	colleagues	to	

screen	and	treat	for	tobacco	use	

Dental	Hygienist:	I’d	say	pretty	important.	
It’s	very—smoking	brings	about	many	
risk	factors	for	health	in	general,	so	it’s	a	
good	idea	to.	Not	if	it	makes	more	work	for	

them.	[Laughs]

Dentist:	I	think	it’s,	again,	if	it’s	any	prac-
tice,	group	practice,	and	I	guess	we’re	out	
there	as	practitioners,	healers,	in	society,	
we	should	continue	to	spread	the	word	and	
educate	the	population	that	smoking	is	not	
good	for	you	and	do	our	best	to	try	to	cut	it	
down	amongst	our	whole	population	in	the	

office	that	we	see.

Dental	Hygienist:	‘Cause	it	seems	to	be	
something	that	has	to	happen	outside	of	
the	office,	and	which	[sighs]—there’s	no	

monetary	benefit.

Dentist:	Some	say,	“I’d	like	to	try.	What	do	
you	have	to	offer?”	Others	say,	“I’m	still	
just	gonna	keep	doing	it.	Give	me	some	
paperwork	and	stuff,”	and	then	they	just	
walk	out	of	the	office.	I	think	that	most	of	
‘em	agree	that	it’s	not	good	for	them,	but	
it’s	difficult	to	motivate	people	to	try	to	
stop	smoking,	be	it	through	mechanisms	
of	paperwork,	literature,	chewing	gums,	
or	maybe	giving	‘em	something	a	little	

stronger.

Table	II:	Summary	of	Main	Findings	of	Key	Informant	Interviews	with	Dental	Profession-
als,	New	York	Metropolitan	Area,	2013	(continued)
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Main	finding Illustrative	quotes	from	hygienists	and	
dentists

Alternate	view	quotes	from	hygienists	and	
dentists,	where	applicable

Participating	dental	providers	often	see	
dental	disease	that	they	believe	is	related	

to	poor	diet	

Dental	Hygienist:	I	would	say	often.	Not	
all	the	time,	but	I	do	think	that	there	are	
some	patients	that	because	of	their	diet	
they’re	at	a	higher	risk	for	caries.	If	they	
have	any	health	issues,	it	just	exacerbates	
like	the	whole.	They’re	at	risk	for	decay.

Dentist:	Often.	In	the	college	age	student,	
they	go	off	with	perfect	teeth	and	come	
back	with	all	sorts	of	trouble	from	late	
nights	with	a	bottle	of	Coke	and	M&M’s.

Dental	Hygienist:	Children	will	be	more	of	
an	issue	or	place	where	I	would	see	that,	
but	we	don’t	see	that	many	children.

Dentist:	Not	very	often,	but	every	once	in	
a	while.

Participating	dental	providers	use	their	
phones	or	other	devices	at	chairside	to	ob-
tain	clinical	information	related	to	the	care	

of	their	patients

Dental	Hygienist:	WebMD.	WebMD	and	
PubMed...But	honestly,	I	use	a	search	en-
gine,	and	then	I	go	to	like	a	couple	different	

ones	to	get	what	I’m	looking	for.

Dentist:	I	have	Hippocrates	on	my	phone	
to	look	up	drugs,	but	generally	I	don’t	use	

it	much	more	[than]	that.

Dental	Hygienist:	Not	really.	I’m	a	hygien-
ist,	30	years.	A	hygienist.	30	years,	okay?	I	
pretty	much	go	with	what	I	know.	[Laugh-
ing	together]	I’m	being	really	honest.	If	
I	get	stumped,	I	will	Google	a	word	or	a	
topic,	but	I	pretty	much	go	with	what	I	

know.	Not	really,	no.

Dentist:	You	know,	it’s	interesting.	I	don’t	
necessarily	go	online.	I	come	to	the	school	
since	we’re	fortunate	to	work	in	a	faculty	
practice	I’ll	go	to	my	colleagues	who	are	
oral	surgeons	or	oral	medicine.	I	speak	to	
them	direct.	I	figure	I’ll	go	to	them	direct.	

They	know	more	than	I	do...

Table	II:	Summary	of	Main	Findings	of	Key	Informant	Interviews	with	Dental	Profession-
als,	New	York	Metropolitan	Area,	2013	(continued)

Screening and Treatment for Tobacco Use

Most	of	the	participating	dental	providers	believe	
that	 it	 is	 important	 for	 their	 dental	 colleagues	 to	
screen	and	treat	for	tobacco	use.

Dentist:	 “I	 think	 it’s,	 again,	 if	 it’s	 any	 practice,	
group	practice,	and	I	guess	we’re	out	there	as	prac-
titioners,	healers,	 in	society,	we	should	continue	to	
spread	 the	 word	 and	 educate	 the	 population	 that	
smoking	is	not	good	for	you	and	do	our	best	to	try	
to	cut	it	down	amongst	our	whole	population	in	the	
office	that	we	see.”

Nonetheless,	alternate	views	were	expressed,	in-
cluding	a	sense	of	fatalism	around	reimbursement.

Dental	Hygienist:	”Because	it	seems	to	be	some-
thing	that	has	to	happen	outside	of	the	office,	and	
which	[sighs]—there’s	no	monetary	benefit.”

Relevance of Diet and Use of Technology

Most	 of	 the	 participating	 dental	 providers	 often	
see	 dental	 disease	 that	 they	 believe	 is	 related	 to	
poor	diet,	especially	among	younger	patients.

Dentist:	“Often.	In	the	college	age	student,	they	
go	off	with	perfect	teeth	and	come	back	with	all	sorts	
of	trouble	from	late	nights	with	a	bottle	of	Coke	and	
M&M’s.”

Importantly,	 the	 overwhelming	 majority	 of	 par-
ticipants	use	their	smart	phones	or	other	devices	at	
chairside	to	obtain	clinical	information	related	to	the	
care	of	their	patients.

Dental	Hygienist:	“WebMD.	WebMD	and	PubMed.	
But	honestly,	I	use	a	search	engine,	and	then	I	go	to	
like	a	couple	different	ones	to	get	what	I’m	looking	
for.”

Findings Relative to the CFIR

The	present	study	focused	primarily	on	the	views	
of	dental	providers	(individuals	involved)	around	pri-
mary	 care	 coordination	 at	 chairside	 (the	 interven-
tion),	 but	 it	 also	 touched	on	 other	 domains	 of	 the	
CFIR.	 For	 instance,	 dental	 providers	 were	 directly	
queried	about	incentives	to	follow	professional	guide-
lines,	part	of	the	domain	known	as	the	outer	setting	
that	includes	the	construct,	external	policies	and	in-
centives.23,24	While	2	dental	hygienists	mentioned	re-
ceiving	 incentives	 for	 selling	 certain	dental	devices	
or	 procedures,	 none	 of	 the	 participants	mentioned	
receiving	incentives	to	follow	professional	guidelines.	

Dental	Hygienist:	“[Laughs]	Can	you	repeat	that?	
There	aren’t	incentives.	It’s	all	patient	care	oriented.	
My	incentive	is	that	my	office	is	very	patient	care	ori-
ented	so	I	don’t	have	to	worry	about	anything	else.	I	
know	about	what’s	best	for	the	patient,	the	patient’s	
gonna	get,	whether	or	not	they	can	afford	it.”
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DiScuSSion

One	of	the	important	take-home	messages	from	this	
formative	study	is	that	there	are	multiple	and	signifi-
cant	missed	opportunities	at	dental	offices	to	screen,	
manage	and	refer	patients	that	might	benefit	from	pri-
mary	care	treatment	and/or	tobacco	use	and	nutrition	
counseling.	The	CFIR	(Figure	1)	provides	a	pragmatic	
structure	 for	 approaching	 the	 complex,	 multi-level,	
and	dynamic	processes	necessary	for	successfully	im-
plementing	and	adapting	primary	care	coordination	at	
chairside	 in	 dental	 offices,	 toward	 improving	 patient	
care	outcomes.23

Another	major	finding	is	that	dental	hygienists	are	
not	being	supported	to	provide	patient	care	at	the	level	
of	their	full	scope	of	practice.	Self-identified	challenges	
that	prohibit	dental	hygienists	from	providing	their	pa-
tients	with	the	highest	quality	standard	of	care	(includ-

Dentist:	“Incentives?	Incentives	is	they	keep	their	
job	[laughs].	Everybody’s	got	ethical	standards.	We	
don’t.	 No.	 But	 we	 do	 promote	 wellness	 as	 a	 gen-
eral	holistic	rule.	But	there	isn’t	any	specific	financial	
compensation	to	the	hygienist.	I’m	not	averse	to	that	
idea,	and	we’ve	talked	about	offering	different	prod-
ucts,	 including	 oral	 cancer	 screening,	 which	 I	 will	
often	do	myself.	Right	now,	the	oral	cancer	screen-
ing	is	usually	done	by	the	doctor,	and	I	wouldn’t	say	
the	hygienists	are	involved	with	that.	Or	some	of	the	
other	tests.”

In	addition,	there	were	many	office-related	chal-
lenges	 that	 were	 identified	 to	 conducting	 primary	
care	 activities	 in	 dental	 offices,	 especially	 by	 the	
dental	hygienists,	which	fall	under	the	domain	of	the	
inner	setting.

Dental	Hygienist:	“Time	is	always	a	challenge	in	a	
hygiene	appointment.	It	seems,	especially	since	I’m	
being	taped,	this	is	my	thing,	that	they	keep	adding	
more	responsibilities	in	the	hygiene	department	and	
less	time	and	salary.	‘Cause	there’s	a	lot	that	we	do	
because	we	are	 the	first	 line	of	 dental	 health	 care	
professional.	 There’s	 a	 lot	 that	 the	 doctor	 expects	
us	to	do	before	the	patient	gets	in	his	chair,	but	our	
focus	and	specialty	is	cleaning	teeth.”

But	what	came	across	memorably	in	the	interviews	
is	 that	dental	hygienists	possessed	values	oriented	
toward	patient-centered	care,	including	but	not	lim-
ited	to	oral	health	care.

Dental	Hygienist:	“In	my	years	of	hygiene,	my	pa-
tients	appreciate	the	fact	that	I	seem	to	care.	That’s	
what	I	was	taught	in	hygiene	school:	that	we	were	
the	carers	or	the	caregivers.	They	like	when	I	seem	
concerned	about	how	they	feel,	and	how	their	health,	
and	want	to	talk	to	them	more	about	taking	care	of	
themselves,	and	not	just	their	teeth.”

ing	screening,	monitoring,	and	care	coordination	of	di-
abetes	and	hypertension)	include	resource	constraints,	
lack	of	confidence	in	their	knowledge	or	training,	prob-
lems	with	patient	compliance	and	truthfulness,	lack	of	
institutional	or	systems-level	support,	and	perception	
of	these	activities	as	falling	within	the	domains	of	other	
health	professionals.

Finally,	it	is	noteworthy	that	all	of	the	participating	
dental	hygienists	and	dentists	reported	using	electron-
ic	devices	at	chairside	to	obtain	web-based	health	in-
formation	in	caring	for	their	patients.	The	use	of	clinical	
decision	support	at	chairside	is	a	well-documented	ap-
proach	to	increasing	provider	adherence	to	guideline-
recommended	screening,	treatment	and	referral,	and	
may	be	easily	integrated	into	an	electronic	dental	re-
cord.33	Unfortunately,	their	effectiveness	in	improving	
patient	morbidity	across	clinical	settings	is	only	mod-
est,	at	best.34

Still,	 the	dental	profession	 is	embarking	on	a	new	
era	with	regard	to	electronic	health	records.35	The	New	
York	University	College	of	Dentistry	 recently	 institut-
ed	electronic	health	records	 in	 its	dental	clinics.	It	 is	
expected	that	both	dental	hygienists	and	dentists	will	
gain	confidence	in	expanding	their	scopes	of	practice	
to	include	primary	care	screening	and	referral	in	this	
setting,	 and	 that	 dissemination	of	 these	activities	 to	
dental	offices	will	be	abetted	by	this	development.

Limitations	of	this	formative	study	include	the	tar-
geted	 recruitment	 strategy,	which	was	 supported	 by	
local	professional	contacts	within	the	social	networks	
of	the	involved	study	personnel.	Thus,	the	participants	
were	not	necessarily	representative	of	dental	profes-
sionals	in	the	New	York	City	area	overall.	For	instance,	
the	dentists	interviewed	had	all	been	practicing	for	a	
minimum	of	28	years.	Further,	this	pilot	research	pri-
oritized	in-depth	qualitative	data	over	a	larger	sample	
size,	 thus	 limiting	 the	 scope	of	perspectives,	experi-
ences,	 and	 demographics	 represented.	 Finally,	 the	
findings	presented	here	represent	a	narrower	account	
of	 the	 key	 informants’	 perspectives	 and	 experiences	
that	were	present	in	the	full	data	corpus.	Nonetheless,	
the	study	findings	selected	for	dissemination	here	may	
constitute	a	basis	for	future	systematic	research.

In	summary,	these	findings	suggest	that	increasing	
the	 role	 of	 dental	 hygienists	 in	 primary	 care	 coordi-
nation	at	chairside	and	 incorporating	evidence-based	
dentistry	into	patient	care	at	dental	offices	will	require	
the	commitment	of	a	wide	range	of	individuals	in	both	
the	inner	setting	of	the	involved	dental	practices	and	
the	 outer	 setting	 of	 the	 primary	 care	 practices	 with	
which	they	partner	(Figure	1).	By	leveraging	the	exist-
ing	workforce	that	already	plays	a	central	role	 in	of-
fering	preventive	services,	patient	education	and	care	
coordination,	dental	hygienists	may	yet	play	an	even	
more	significant	role	in	improving	the	health	and	well-
being	of	their	patients	and	the	public	at	large.
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concluSion

Dental	hygienists	occupy	a	unique	and	vital	role	in	
providing	trusted	patient-centered	dental	care	and	are	
well	 positioned	 to	help	 facilitate	 the	greater	 integra-
tion	 of	 oral	 and	 general	 health	 care	 coordination.	 A	
theory-driven	approach	to	implementing	primary	care	
coordination	 at	 chairside	 holds	 promise	 for	 success-
fully	adapting	evidence-based	technological	 interven-
tions	to	dental	offices.	Building	upon	these	findings,	a	
web-based	clinical	decision	support	system	was	devel-
oped.36	Funding	is	being	sought	to	evaluate	the	devel-
oped	clinical	decision	support	system	with	the	active	
engagement	of	dental	hygienists	and	dentists.	This	im-
plementation	research	agenda	seeks	to	support	dental	
hygienists	 in	 primary	 care	 coordination	 at	 chairside,	
with	the	ultimate	goal	of	improving	patient	outcomes.
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It	is	widely	known	that	dental	hygienists	can	be	
effectively	 taught	 expanded	 functions	 and	 those	
functions	can	be	delivered	effectively	and	safely.1	
During1972	to	1974,	the	Forsyth	Experiment	code	
named	 “Project	 Rotunda,”	 gathered	 data	 demon-
strating	safety	and	efficacy	of	dental	hygienist	ad-
ministered	local	anesthesia.	A	total	of	19,173	local	
anesthetic	 administrations	were	 given	 during	 the	
project	with	only	3	minor	short-term	adverse	reac-
tions	and	a	92%	first	attempt	success	rate.2	

The	 body	 of	 literature	 relating	 to	 the	 adminis-
tration	of	 local	anesthesia	by	dental	hygienists	 is	
lacking	in	more	recent	studies.	Early	studies	were	
aimed	at	evaluating	the	safety	and	efficacy	of	den-
tal	 hygiene	 administered	 local	 anesthesia	 along	
with	use,	impact,	and	provider	and	dentist	percep-
tions.	In	1992,	Cross-Poline	et	al	conducted	a	sur-
vey	of	Colorado	dental	hygienists	who	completed	a	
continuing	education	course	in	local	anesthesia	ad-
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Dental	Hygiene	Practice	in	Massachusetts
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Purpose:	The	purpose	of	this	descriptive	study	was	to	assess	data	pertinent	to	the	Permit	L	local	anes-
thesia	license	among	practicing	dental	hygienists	in	Massachusetts,	providing	an	overview	of	character-
istics,	practice	behaviors,	barriers	for	obtaining	the	permit	and	self-perceived	competency.
Methods:	A	convenience	sample	of	dental	hygienists	(n=6,167)	 identified	through	a	publically	avail-
able	data	base	were	invited	to	participate	in	a	web-based	survey.	The	survey	consisted	of	demographic	
and	Permit	L	specific	questions.	Items	regarding	opinions	were	rated	using	a	5-point	Likert	scale	while	
frequencies	and	percentiles	were	used	to	evaluate	demographics	and	practice-based	information.	Spear-
man’s	Rank	correlation	was	performed	to	determine	association	between	variables.
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Conclusion:	The	results	of	this	study	provide	an	overview	of	Permit	L	local	anesthesia	administration	
that	is	generally	comparable	to	previous	studies	and	offers	new	insights	into	why	some	Massachusetts	
dental	hygienists	choose	not	to	pursue	certification.	This	study	highlights	the	potential	to	increase	the	
prevalence	of	the	Permit	L,	address	barriers	to	pursuing	the	Permit	L,	and	further	evaluate	self-perceived	
barriers.
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ministration.3	Levels	of	education	were	reported	as	
8%	certificate,	45%	Associate,	and	45%	Bachelor	
degrees	with	76%	in	general	practice	and	17%	in	a	
periodontal	practice.	In	a	self-reported	post	course	
questionnaire	88%	(n=96)	were	administering	lo-
cal	anesthesia	as	needed	for	patient	care	and	the	
remaining	12%	(n=12)	stated	reasons	for	not	ad-
ministering	including;	employer	resistance,	patient	
resistance,	and	practice	type.3

In	 2000,	DeAngelis	 and	Goral	 reported	 the	 re-
sults	 of	 a	quantitative	 survey	designed	 to	 assess	
Arkansas	 dental	 hygienists’	 use	 of	 local	 anesthe-
sia.4	Certification	was	held	by	97%	for	at	 least	1	
year,	and	of	 those,	92%	were	 in	general	practice	
and	7%	in	periodontal	practice.	Levels	of	education	
were	reported	as	8%	certificate,	23%	Associates,	
67%	Bachelors	and	2%	Master’s	degrees.	Delega-
tion	 of	 local	 anesthesia	 for	 dental	 hygiene	 pro-
cedures	was	 reported	 at	 94%	 (n=109)	 and	 68%	
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(n=109)	 for	 dental	 procedures.	When	 the	 dental	
hygienists	were	asked	their	opinion	regarding	the	
statement,	 “Local	 anesthesia	 is	 not	 needed	 for	
dental	hygiene	procedures,”	90%	(n=284)	of	those	
certified	either	disagreed	or	strongly	disagreed.	A	
significant	correlation	(p<0.001)	was	 found	when	
the	 same	 question	 was	 asked	 of	 those	 with	 and	
without	certification.4

Anderson	 evaluated	 use	 of	 local	 anesthesia	 by	
dental	 hygienists	who	 completed	 continuing	 edu-
cation	course	in	Minnesota	during	1996.5	The	self-
reported	data	revealed	a	95%	delegation	rate	for	
dental	hygiene	procedures	and	a	65%	delegation	
rate	for	the	dentist’	patients	with	89.6%	(n=242)	
in	general	practice	and	7.8%	(n=21)	in	periodon-
tal	practice.	Associate	degrees	were	held	by	90%	
(n=204)	and	Bachelor	degrees	by	9%	(n=25)	with	
no	 significant	 relationship	 between	 educational	
level	and	successful	 injections	(p=0.87).	The	val-
ue	 of	 local	 anesthesia	 administration	 in	 practice	
was	reported	as	very	valuable	by	58%,	and	87%	
believed	the	skill	would	have	value	when	seeking	
employment.	 Success	 was	 measured	 by	 achiev-
ing	adequate	anesthesia,	and	rates	of	90	to	100%	
were	reported	by	76%	with	no	significant	relation-
ship	between	years	 since	graduation	and	 level	of	
success	 (p=0.24).	 The	 most	 frequently	 reported	
complication	was	hematoma	by	5.9%	(n=16)	with	
87.8%	 (n=239)	 reporting	 no	 complications	 and	
86%	aspirate	all	the	time.5

In	a	2005	survey	by	Schofield	et	al,	information	
was	requested	from	state	licensing	boards	(n=26)		
regarding	 disciplinary	 actions	 against	 dental	 hy-
gienists	involving	the	administration	of	local	anes-
thesia.6	The	number	of	disciplinary	actions	against	
dental	 hygienists	 involving	 the	 administration	 of	
local	anesthetics	reported	by	all	participating	state	
licensing	boards	(n=18)	was	zero.6	

In	2011,	Boynes	et	al	 conducted	a	 randomized	
nationwide	survey	of	dental	hygienists	(n=1,200)	
evaluating	dental	hygiene	local	anesthesia	educa-
tion	and	administration.7	The	results	reveal	86.4%	
(n=431)	dental	hygienists	perceived	a	need	for	lo-
cal	anesthesia	for	dental	hygiene	procedures	with	
76.1%	in	general	practice,	7.8%	periodontal	prac-
tice	and	8.4%	in	an	academic	setting.	Of	those	ad-
ministering	local	anesthetics,	67.3%	were	trained	
in	 a	 curriculum-based	 program	 and	 32.3%	 in	 a	
continuing	 education	 program.7	 The	 study	 estab-
lished	5	regions	in	the	U.S.	to	evaluate	local	anes-
thesia	use.	Region	5	included	the	western	states	of	
Alaska,	Arizona,	California,	Hawaii,	Idaho,	Nevada,	
Oregon,	Utah	and	Washington.	This	region	report-
ed	93.8%	of	dental	hygienists	administer	local	an-
esthesia	and	61%	also	administered	anesthesia	to	
the	dentist’s	patients.	Region	1	consisting	of		the	
northeastern	states	of	Connecticut,	Delaware,	Mas-

sachusetts,	Maryland,	Maine,	New	Hampshire,	New	
Jersey,	New	York,	Pennsylvania,	Rhode	Island	and	
Vermont	reported	32.1%	of	dental	hygienists	ad-
ministering	and	30.4%	administering	for	the	den-
tists’	patients.7	The	mean	year	of	 implementation	
of	dental	hygiene	administered	local	anesthesia	for	
region	5	is	1978	and	2003	for	region	1.	

Despite	 the	 findings	 of	 several	 studies	 demon-
strating	safety	and	efficacy	of	dental	hygiene	ad-
ministered	local	anesthesia,3-5,8	Massachusetts	re-
mained	behind	the	majority	of	states	in	legalizing	
the	 practice.	 Washington	 State	 was	 the	 first	 to	
pass	legislation	allowing	the	administration	of	local	
anesthetics	by	a	dental	hygienist	in	1971,	followed	
by	New	Mexico	in	1972	and	the	majority	of	states	
west	of	the	Mississippi	River	by	the	late	1990s.9	It	
was	 not	 until	 2004	 that	 Massachusetts	 approved	
dental	 hygiene	 administered	 local	 anesthesia	 un-
der	direct	supervision	via	the	Permit	L	local	anes-
thesia	 license.9	 The	 Permit	 L	 local	 anesthesia	 li-
cense	allows	dental	hygienists	to	administer	 local	
anesthesia	 by	 nerve	 block	 and	 infiltration	 and	 is	
obtained	after	successful	completion	of	a	continu-
ing	education	or	curriculum-based	training	course.	
A	minimum	of	35	hours	of	instruction	including	no	
less	 than	12	clinical	hours	are	required	 to	satisfy	
the	 requirements	 set	 forth	 by	 the	Massachusetts	
Board	of	Registration	in	Dentistry.10

To	date,	there	has	not	been	a	statewide	evalua-
tion	of	the	Permit	L	except	for	a	single	local	anes-
thesia	question	posed	in	the	2007	“A	Report	on	the	
Commonwealth’s	Dental	Hygiene	Workforce.”11	This	
survey	revealed	12%	(n=381)	of	dental	hygienists	
are	Permit	L	holders.	Of	the	non-Permit	L	holders	
(n=4,114)	64.4%	(n=2,650)	reported	they	did	not	
intend	to	become	certified.	The	main	reasons	cited	
were	 lack	 of	 interest	 (32.9%,	 n=871),	 increased	
liability	(28.2%,	n=747),	no	monetary	compensa-
tion	 (14.1%,	 n=373),	 cost	 (13.4%,	 n=355)	 and	
fear	(11.5%,	n=304).9	As	Massachusetts	is	a	late-
comer	 to	 the	national	 local	anesthesia	arena	and	
after	practicing	for	so	long	without	the	Permit	L,	an	
evaluation	of	the	perceived	barriers	and	motivating	
factors	surrounding	obtaining	or	not	obtaining	the	
Permit	L	will	provide	insight	into	its	impact.

The	 purpose	 of	 this	 study	 was	 to	 gather	 data	
pertinent	 to	 Permit	 L	 practice	 among	 dental	 hy-
gienists	in	Massachusetts	providing	an	overview	of	
the	characteristics	of	Permit	L	holders	and	indicate	
self-perceived	 barriers	 to	 obtaining	 the	 Permit	 L.	
This	study	assessed	2	research	questions:

1.	What	are	the	characteristics	of	Permit	L	holders	
in	Massachusetts?

2.	What	are	the	self-perceived	barriers	to	pursu-
ing	the	Permit	L?
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Research Design

This	 cross-sectional,	one	point	 in	 time,	descrip-
tive	web-based	survey	research	evaluated	Permit	L	
and	non-Permit	L	holding	dental	hygienists	in	Mas-
sachusetts.	The	survey	was	designed	to	include	only	
those	dental	hygienists	who	were	currently	practic-
ing	in	Massachusetts	and	residing	in	Massachusetts,	
Connecticut,	New	Hampshire	or	Rhode	Island,	and	
further	 identified	 3	 independent	 variables:	 those	
with	and	without	the	Permit	L.	Those	who	did	have	
the	 Permit	 L	 were	 separated	 by	 type	 of	 Permit	 L	
training	 program	 they	 attended;	 either	 continuing	
education-based	 or	 curriculum-based.	 The	 survey	
administered	 to	non-Permit	 L	holders	 consisted	of	
6	demographic	questions	and	12	Permit	 L	 specific	
questions.	Four	of	the	12	questions	that	requested	
opinions	were	rated	using	a	5-point	Likert	scale.	Af-
ter	identifying	which	Permit	L	training	program	they	
attended	the	Permit	L	holders	were	asked	20	ques-
tions	related	to	the	Permit	L,	5	of	which	were	rated	
using	a	5-point	Likert	scale.	Based	upon	the	 liter-
ature,12,13	 content	 validity	 indexes	 were	 obtained	
from	a	panel	of	6	experts	to	ensure	content	validity	
of	 the	 survey	 instrument.	An	S-CVI	 score	of	 0.87	
was	obtained	for	non-Permit	L	holder	questions	and	
0.8	was	obtained	for	the	Permit	L	holder	questions.	
The	 study	 received	 IRB	 approval	 with	 an	 exempt	
status	 from	Human	Subject	 Committee	 of	MCPHS	
University.

Sample Inclusion/Exclusion Criteria

All	dental	hygienists	who	were	registered	in	Mas-
sachusetts	and	residing	in	Massachusetts,	Connect-
icut,	New	Hampshire	or	Rhode	Island	at	the	time	of	
the	 survey	were	 invited	 to	 participate	 (n=6,167).	
The	mailing	addresses	were	obtained	from	the	Mas-
sachusetts	Board	of	Registration	in	Dentistry	via	a	
publically	available	database.	The	inclusion	criteria	
to	participate	were:	currently	practicing	hygienists	
in	Massachusetts	and,	if	a	current	Permit	L	holder,	
training	at	an	accredited	program	in	Massachusetts.	
The	total	number	of	Permit	L	holders	registered	in	
Massachusetts	and	residing	 in	 the	aforementioned	
states	(n=2,180)	represented	35%	of	the	potential	
sample	of	permit	L	holders.

Data Collection

A	 postcard	 invitation	 to	 participate	 in	 the	web-
based	 survey	 was	 mailed	 to	 all	 dental	 hygienists	
(n=6,167)	 in	 September	 2013.	 Concurrently,	 an	
invitation	was	posted	on	the	Massachusetts	Dental	
Hygienists’	Association	(MDHA)	website	and	partici-
pants	were	recruited	in-person	at	the	MDHA	annual	
session.	A	blast	e-mail	was	delivered	by	MDHA	with	
a	follow-up	e-mail	reminder	three	weeks	later.	

Data Analyses

Data	were	collected	on-line	via	SurveyMonkey®,	
downloaded	 as	 Excel	 spreadsheets	 and	 imported	
into	STATA®	version	12	statistical	analysis	software.	
Descriptive	data	summarized	demographic	charac-
teristics	 and	 Likert-scaled	 questions.	 Spearman’s	
Rank	correlation	testing	was	used	to	determine	as-
sociation	between	variables	and	the	level	of	signifi-
cance	for	all	data	analyses	was	set	at	<0.05.

Demographics

An	 overall	 response	 rate	 of	 10%	 (n=615)	 was	
attained	 with	 245	 non-Permit	 L	 holders	 and	 370	
Permit	 L	 holders.	 The	 non-Permit	 L	 holding	 re-
sponders	(n=245)	represented	6.1%	of	the	3,987	
non-Permit	L	holders	and	the	Permit	L	holding	re-
sponders	(n=370)	represented	16.9%	of	the	2,180	
Permit	 L	 holders	 currently	 licensed	 in	 Massachu-
setts	 and	 residing	 in	Massachusetts,	Connecticut,	
New	Hampshire	 or	Rhode	 Island.	 The	majority	 in	
both	categories	were	 female	 (98%),	 the	Permit	L	
holders	were	generally	younger	with	61%	(n=227)	
aged	 45	 or	 under	 and	 87%	 (n=212)	 of	 non-Per-
mit	 L	holders	were	aged	41	or	over.	The	number	
of	 years	 in	 practice	 was	 fairly	 evenly	 distributed	
except	 for	 those	 who	 had	 been	 in	 practice	 for	 1	
to	5	years	accounting	for	20%	(n=121)	of	the	re-
spondents	 of	 which	 90%	 (n=109)	 were	 Permit	 L	
holders.	Thirty-seven	percent	(n=135)	of	Permit	L	
holders	 anticipated	 being	 in	 practice	 longer	 than	
20	years	compared	to	15.7%	(n=39)	non-Permit	L	
holders.	Associate	degree	holders	were	more	prev-
alent	 in	 the	 non-Permit	 L	 holder	 category	 (70%)	
while	Bachelor	 (38%)	and	Master	 (14%)	degrees	
were	more	 prevalent	 in	 the	 Permit	 L	 holder	 cat-
egory.	Most	(67%)	worked	in	general	practice,	and	
of	 those	 stating	 an	 academic	 work	 setting	 93%	
(n=41)	were	Permit	L	holders.	Other	practice	types	
reported	(n=50)	included	multi-specialty,	oral	sur-
gery,	hospital/rehab,	community	health	center,	and	
corporate	settings.	Demographic	data	are	reported	
in	Table	I.

Opinions and Descriptive Data of
Non-Permit L Holders

Table	II	shows	the	descriptive	data	for	non-Per-
mit	 L	 holders.	 The	 vast	 majority	 (99.5%)	 of	 the	
non-Permit	L	holders	reported	the	Permit	L	was	not	
a	condition	of	employment,	and	79%	(n=172)	were	
not	planning	to	become	certified.	The	main	reasons	
for	not	becoming	certified	were:	not	needed	in	type	
of	practice	(17.5%),	not	planning	to	stay	in	prac-
tice	long	enough	to	use	(14.5%),	fear	of	adminis-
tering	local	anesthetics	(14%),	cost	(12.25%)	and	
no	financial	gain	(13%).	Employer	resistance	and	
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Non-Permit	L	Holders	(0) Permit	L	Holders	(0) Total
n	(Percent) n	(Percent) n	(Percent)

Gender
Female
Male

244	(99%)
1	(<1%)

361	(97.5%)
9	(2.5%)

605	(98%)
10	(2%)

Age
<21
21	to	25
26	to	30
31	to	35
36	to	40
41	to	45
46	to	50
51	to	55
56	to	60
61	to	65
>66

0	(0%)
0	(0%)
13	(5%)
9	(3.5%)
11	(4.5%)
25	(10%)
46	(19%)
55	(22.5%)
53	(22%)
26	(10.5%)
7	(3%)

1	(0.25%)
36	(9.75%)
47	(12.5%)
52	(14%)
40	(11%)
51	(13.75%)
50	(13.5%)
47	(12.75%)
26	(7%)
11	(3%)
9	(2.5%)

1	(0.25%)
36	(6%)
60	(9.75%)
61	(10%)
51	(8%)
76	(12%)
96	(15.5%)
102	(16.5%)
79	(13%)
37	(6%)
16	(3%)

Years	in	practice
<1
1	to	5
6	to	10
11	to	15
16	to	20
21	to	25
26	to	30
31	to	35
36	to	40
>40

0	(0%)
12	(5%)
21	(9%)
20	(8%)
18	(7.5%)
33	(14%)
28	(11.5%)
41	(17%)
47	(19%)
22	(9%)

21	(6%)
109	(29%)
69	(19%)
34	(9%)
22	(6%)
31	(8%)
28	(7.5%)
26	(7%)
20	(5.5%)
10	(3%)

21	(3.5%)
121	(20%)
90	(15%)
54	(9%)
40	(6%)
64	(10.5%)
56	(9%)
67	(11%)
67	(11%)
32	(5%)

Anticipated	number	of	years	remaining	in	practice
<1
1	to	5
6	to	10
11	to	15
16	to	20
21	to	25
26	to	30
31	to	35
36	to	40
>40

3	(1.25%)
49	(20%)
57	(23%)
63	(26%)
34	(14%)
23	(9.25%)
7	(3%)
4	(1.5%)
4	(1.5%)
1	(0.5%)

3	(1%)
36	(10%)
63	(17%)
61	(16%)
70	(19%)
32	(9%)
44	(12%)
29	(8%)
20	(5%)
10	(3%)

6	(1%)
85	(14%)
120	(19.5%)
124	(20%)
104	(17%)
55	(9%)
51	(8%)
33	(5.5%)
24	(4%)
11	(2%)

Highest	level	of	education
Associates’
Bachelors’
Masters’
PhD

171	(70%)
58	(23.5%)
14	(6%)
1	(0.5%)

177	(48%)
139	(38%)
52	(14%)
0	(0%)

348	(57%)
197	(32%)
66	(10.75%)
1	(0.25%)

Type	of	practice
General
Academic
Periodontal
Public	health
Pedodontic
Prosthodontic
PHDH
Other

173	(70.5%)
3	(1%)
12	(5%)
6	(2.5%)
13	(5.5%)
5	(2%)
7	(3%)

26	(10.5%)

236	(64%)
41	(11%)
26	(7%)
18	(5%)
12	(3.25%)
7	(2%)
5	(1.25%)
24	(6.5%)

409	(67%)
44	(7%)
38	(6%)
24	(4%)
25	(4%)
12	(2%)
12	(2%)
50	(8%)

Table	I:	Demographics	of	Dental	Hygienists	Practicing	in	Massachusettsno	value	in	practice	ranked	
lowest	 at	 2.25%	 (n=4)	
each.	 Dominant	 themes	
from	 the	 comments	
(n=21)	 provided	 in	 rela-
tion	 to	 not	 becoming	 cer-
tified	 were	 related	 to	 the	
aforementioned	 reasons.	
Of	 those	 planning	 to	 take	
the	 certification	 course	
(n=45),	53%	(n=25)	cited	
staying	 competitive	 in	 the	
job	 market,	 and	 40.5%	
(n=19)	cited	self-improve-
ment	 as	 the	 reason.	 The	
primary	 reason	 for	 not	
obtaining	 the	 Permit	 L	 af-
ter	 taking	 a	 certification	
course	was	waiting	beyond	
the	2	year	deadline	(38%)	
and	 other	 reasons	 (n=6),	
such	as	not	wanting	the	li-
ability	and	letting	the	Per-
mit	L	lapse.	When	asked	if	
their	 employers	 would	 al-
low	them	to	administer	lo-
cal	anesthetics	 if	 they	ob-
tained	the	Permit	L,	59.5%	
(n=143)	 strongly	 agreed/
agreed.	 In	 regards	 to	
self-perceived	 ability	 77%	
(n=188)	 strongly	 agreed/
agreed	 with	 the	 state-
ment,	 “I	 feel	 as	 though	 I	
would	be	able	to	complete	
the	 certification	 course,	
pass	 the	 NERB	 exam	 and	
obtain	the	Permit	L.”	Table	
III	shows	the	Likert-scaled	
opinions	 of	 non-Permit	 L	
holders.

Opinions and
Descriptive Data of
Permit L Holders

Descriptive	data	for	Per-
mit	L	holders	are	shown	in	
Tables	IV	and	V.	The	Permit	
L	as	a	condition	of	employ-
ment	was	reported	by	22%	
(n=80),	and	42%	(n=153)	
reported	 holding	 the	 Per-
mit	L	longer	than	5	years,	
of	which	65%	(n=100)	at-
tended	 a	 continuing	 ed-
ucation-based	 program.	
Although	 72%	 (n=263)	
were	 administering	 local	
anesthetics,	28%	(n=104)	
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n	(Percent)
Was	the	Permit	L	a	condition	of	employment?

Yes
No

1	(0.5%)
242	(99.5%)

Have	you	taken	the	Permit	L	course?
Yes
No

26	(11%)
219	(89%)

What	type	of	course	did	you	take?
Curriculum	based
Continuing	education	based
Both

14	(54%)
10	(38%)
2	(8%)

Have	you	taken	the	NERB	exam?
Yes
No

8	(34%)
16	(67%)

If	you	have	taken	the	certification	course	and	do	not	have	
the	Permit	L,	what	is	your	primary	reason?

Waited	too	long
In	application	process
Failed	NERB	exam
Employer	resistance
Did	not	need
Other

10	(38%)
6	(23%)
2	(8%)
1	(4%)
1	(4%)
6	(23%)

Are	you	planning	to	take	the	certification	course?
Yes
No

45	(21%)
172	(79%)

If	you	are	planning	to	take	the	certification	course,	what	is	
your	primary	reason?

Stay	competitive	in	the	job	market
Self	improvement
Current	employment	requirement
Other

25	(53%)
19	(40.5%)
1	(2%)
2	(4.5%)

If	you	are	not	planning	to	take	the	certification	course,	what	
is	your	primary	reason?

Not	needed	in	type	of	practice
Not	planning	to	stay	in	practice	long	enough
Fear	of	administering	local	anesthetics
No	financial	gain
Cost
Increased	liability
Too	long	out	of	school
Employer	resistance
No	value	in	practice
Other

30	(17.5%)
25	(14.5%)
24	(14%)
23	(13%)
21	(12.25%)
12	(7%)
8	(5%)
4	(2.25%)
4	(2.25%)
21	(12.25%)

Table	II:	Descriptive	Statistics	of	Non-Permit	L	
Holders

were	not	administering	 local	anesthetics	with	
37%	(n=38)	of	those	reporting	administration	
was	not	needed	in	the	type	of	practice	where	
they	were	employed.	Other	reasons	for	not	ad-
ministering	(n=29)	included:	not	practicing	un-
der	direct	supervision,	working	in	an	academic	
setting,	lack	of	opportunity	and	practice	policy.	
Delegation	of	local	anesthesia	by	the	supervis-
ing	dentist	was	reported	at	85%	(n=305)	 for	
dental	hygiene	procedures	and	42%	(n=150)	
for	operative	or	surgical	procedures.	The	types	
of	 injections	administered	were	generally	dis-
tributed	evenly	except	for	the	greater	palatine,	
nasopalatine,	and	 infraorbital.	Other	 injection	
types	(n=18)	included	anterior	middle	superior	
alveolar	nerve	block,	Gow-Gates	and	papillary.	
A	successful	injection	was	defined	as	one	that	
achieves	the	desired	level	of	anesthesia	on	the	
first	 attempt	 with	 68.5%	 (n=197)	 reporting	
success	rates	of	95	to	100%.	No	local	or	sys-
temic	patient	 complications	were	 reported	by	
81%	 (n=241)	with	 tachycardia	 the	most	 fre-
quently	 reported	complication	at	6%	(n=18).	
Other	 complications	 (n=13)	 included	 patient	
anxiety,	trismus,	nausea,	trauma	or	hematoma	
localized	to	the	injection	site,	and	numbness	of	
the	mandible	after	a	posterior	superior	alveo-
lar	 injection.	 Frequency	of	 aspiration	 prior	 to	
deposition	of	local	anesthetics	was	reported	to	
be	100%	by	79%	(n=229).	Safe	needle	recap-
ping	using	a	 single	hand	 technique	or	 recap-
ping	 device	 was	 used	 by	 94%	 (n=282),	 and	
incidence	 of	 percutaneous	 needle	 sticks	 was	
zero	 for	87%	(n=260).	Needle	breakage	was	
experienced	 by	 1%	 (n=4)	 and	 formal	 com-
plaints	to	the	Board	of	Registration	in	Dentistry	
were	reported	by	2.5%	(n=9).	

The	 self-perceived	 opinions	 of	 the	 Permit	
L	 holders	 are	 shown	 in	 Table	 VI	 with	 similar	
results	 reported	 between	 the	 2	 educational	
forums.	 Among	 the	 Permit	 L	 holders,	 84%	
(n=310)	strongly	agreed/agreed	the	Permit	L	
was	valuable	when	seeking	employment,	and	
88%	(n=322)	strongly	agreed/agreed	the	Per-
mit	L	was	valuable	in	practice.	Local	anesthe-
sia	 as	 necessary	 for	 non-surgical	 periodontal	
therapy	(NSPT)	was	strongly	agreed/agreed	to	
by	 97%	 (n=356),	 and	 81%	 (n=290)	 strong-
ly	agreed/agreed	they	 felt	competent	 in	 their	
local	 anesthesia	 administration.	 The	 type	 of	
educational	program	attended	for	training	ad-
equately	 prepared	 most	 with	 89%	 (n=322)	
strongly	agreeing	or	agreeing.

Correlations

Spearman’s	Rho	correlations	used	to	assess	re-
lationships	between	demographics,	practices,	and	
opinions	are	shown	in	Tables	VII	to	IX.	Significant	

relationships	 were	 found	 between	 demographics	
and	 opinions	 of	 non-Permit	 L	 holders	 and	 Permit	
L	 holders.	 The	 Permit	 L	 holders	 are	 likely	 to	 be:	
younger	(p<0.01),	have	been	in	practice	for	fewer	
years	 (p<0.01)	 and	 have	 more	 years	 remaining	
in	practice	(p<0.01).	They	are	also	more	likely	to	
agree	than	disagree	that	local	anesthesia	is	neces-
sary	for	some	dental	hygiene	procedures	(p<0.01)	
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SA A U D SD

n n
(Percent)

n
(Percent)

n
(Percent)

n
(Percent)

n
(Percent)

The	Permit	L	is	valuable	in	practice 245 42	(17%) 98	(40%) 65	(26.5%) 33	(13.5%) 7	(3%)
Local	 anesthesia	 is	 necessary	 for	 some	
procedures	such	as	NSPT 245 104	

(42.5%)
107	

(43.5%) 14	(6%) 14	(6%) 6	(2%)

My	supervising	dentist	would	allow	me	to	
administer	local	anesthetics	if	I	obtained	
the	Permit	L

241 64	(26.5%) 79	(33%) 53	(22%) 30	(12.5%) 15	(6%)

I	feel	as	though	I	would	be	able	to	com-
plete	 the	 certification	 course,	 pass	 the	
NERB	exam	and	obtain	the	Permit	L

244 87	(36%) 101	(41%) 38	(16%) 15	(6%) 3	(1%)

Likert	Scale	used:	1=Strongly	Agree	(SA),	2=Agree	(A),	3=Undecided	(U),	4=Disagree	(D),	5=Strongly	Disagree	(SD)

Table	III:	Opinions	of	Non-Permit	L	Holders

CU	Based CE	Based Total
n	(Percent) n	(Percent) n	(Percent)

How	long	have	you	held	the	Permit	L?
<1	year
1	to	3	years
4	to	5	years
>5	years

18	(10%)
74	(41.5%)
33	(18.5%)
53	(30%)

9	(5%)
42	(22%)
39	(20.5%)
100	(52.5%)

27	(7%)
116	(31.5%)
72	(19.5%)
153	(42%)

Was	the	Permit	L	a	condition	of	employment?
Yes
No

39	(22%)
138	(78%)

41	(22%)
149	(78%)

80	(22%)
287	(78%)

On	average,	how	often	are	you	administering	local	anesthetics?
At	least	once	a	day
1	to	3	times	a	week
4	to	6	times	a	month
Not	administering

23	(13%)
42	(24%)
54	(30%)
59	(33%)

20	(10.5%)
63	(33%)
61	(32.5%)
45	(24%)

43	(12%)
105	(29%)
115	(31%)
104	(28%)

If	you	are	not	currently	administering,	what	is	your	primary	reason?
Not	needed	in	type	of	practice
Do	not	feel	confident
Employer	resistance
Other

25	(43%)
8	(14%)
13	(22%)
12	(21%)

13	(28%)
6	(13%)
10	(22%)
17	(37%)

38	(37%)
14	(13%)
23	(22%)
29	(28%)

Does	your	supervising	dentist	delegate	local	anesthesia	for	dental	hygiene	procedures?
Yes
No

143	(82%)
31	(18%)

162	(87.5%)
23	(12.5%)

305	(85%)
54	(15%)

Does	your	supervising	dentist	delegate	local	anesthesia	for	operative	or	surgical	procedures?
Yes
No

68	(39%)
105	(61%)

82	(45%)
101	(55%)

150	(42%)
206	(58%)

Have	there	been	any	formal	complaints	filed	in	relation	to	your	administration	of	local	anesthetics?
Yes
No

6	(3.5%)
169	(96.5%)

3	(1.5%)
179	(98.5%)

9	(2.5%)
348	(97.5%)

How	soon	after	obtaining	the	Permit	L	did	you	feel	confident	in	your	ability	to	safely	and	effectively	administer	local	
anesthetics?

Immediately
Within	3	months
4	to	12	months
Over	one	year

89	(51%)
33	(19%)
24	(14%)
28	(16%)

75	(41%)
60	(33%)
30	(16%)
18	(10%)

164	(46%)
93	(26%)
54	(15%)
46	(13%)

Table	IV:	Descriptive	Statistics	of	Curriculum(1)	and	Continuing	Education	(2)	Based	Per-
mit	L	Holders
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CU	Based CE	Based Total
n	(Percent) n	(Percent) n	(Percent)

On	average,	what	is	the	success	rate	of	your	local	anesthesia	administration?
95	to	100%
85	to	94%
75	to	84%
51	to	74%
<50%

89	(68%)
28	(21%)
10	(8%)
4	(3%)
0	(0%)

108	(69%)
35	(22%)
9	(6%)
5	(3%)
0	(0%)

197	(68.5%)
63	(22%)
19	(6.5%)
9	(3%)
0	(0%)

What	patient	complications,	local	or	systemic,	have	you	encountered	as	a	result	of	your	local	anesthesia	administra-
tion?

None
Tachycardia
Extensive	IA	or	PSA	hematoma
Syncope
Temporary	paresthesia
Allergic	reaction
Local	anesthetic	overdose
Vasoconstrictor	overdose
Permanent	paresthesia
Facial	paralysis
Other

110	(81%)
6	(4%)
3	(2%)
5	(3.5%)
3	(2%)

1	(<0.5%)
0	(0%)
0	(0%)
0	(0%)
0	(0%)
8	(7%)

131	(81%)
12	(7.5%)
7	(4%)
3	(2%)
4	(2.5%)
0	(0%)
0	(0%)
0	(0%)
0	(0%)
0	(0%)
5	(3%)

241	(81%)
18	(6%)
10	(3%)
8	(2.5%)
7	(2.5%)
1	(<0.5%)
0	(0%)
0	(0%)
0	(0%)
0	(0%)
13	(4.5%)

What	types	of	injections	do	you	administer?
Infiltration
MSA
IA
ASA
PSA
Long	buccal
Mental/incisive
GP
NP
IO
Not	administering
Other

125	(70%)
123	(69%)
119	(67%)
116	(65%)
109	(61%)
101	(57%)
93	(52%)
38	(21%)
37	(21%)
36	(20%)
42	(23%)
5	(3%)

148	(78%)
134	(70.5%)
127	(67%)
127	(67%)
118	(62%)
119	(63%)
113	(59%)
65	(34%)
57	(30%)
49	(25%)
25	(13%)
13	(7%)

273	(74%)
257	(70%)
246	(67%)
243	(66%)
227	(62%)
220	(60%)
206	(56%)
103	(28%)
94	(25%)
85	(23%)
67	(18%)
18	(5%)

How	frequently	do	you	aspirate	prior	to	deposition	of	local	anesthetics?
100%
95	to	99%
85	to	94%
75	to	84%
51	to	74%
>50%
Never

103	(77%)
17	(13%)
6	(5%)
1	(0.5%)
2	(1%)
4	(3%)
1	(0.5%)

126	(82%)
11	(7%)
3	(2%)
5	(3%)
0	(0%)
7	(4%)
3	(2%)

229	(79%)
28	(10%)
9	(3%)
6	(2%)
2	(0.5%)
11	(1.5%)
4	(1.5%)

Do	you	practice	safe	needle	recapping	using	a	one-handed	technique	or	recapping	device?
Yes
No

130	(92%)
11	(8%)

152	(95%)
8	(5%)

282	(94%)
19	(6%)

How	many	times	have	you	received	a	percutaneous	needle	stick	while	administering	local	anesthetics?
Never
1
2
3
4

117	(84%)
18	(13%)
3	(2%)
0	(0%)
2	(1%)

143	(90%)
15	(9%)
0	(0%)
2	(1%)
0	(0%)

260	(87%)
33	(11%)
3	(1%)
2	(0.5%)
2	(0.5%)

How	many	times	have	you	experienced	needle	breakage	during	deposition	of	local	anesthetics?
Never
1
2

137	(98%)
2	(1.5%)
1	(0.5%)

159	(99.5%)
0	(0%)
1	(0.5%)

296	(99%)
2	(0.5%)
2	(0.5%)

Table	V:	Local	Anesthesia	Practice	Statistics	of	Curriculum	(1)	and	Continuing	Education	
(2)	Based	Permit	L	Holders
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Curriculum	Based

n
SA A U D SD

n	(Percent) n	(Percent) n	(Percent) n	(Percent) n	(Percent)
The	permit	L	is	valuable	when	seeking	
employment 178 93	(52%) 56	

(31.5%) 19	(11%) 9	(5%) 1	(0.5%)

The	Permit	L	is	valuable	in	practice 178 101	(57%) 51	(28%) 14	(8%) 12	(7%) 0	(0%)
Local	anesthesia	is	necessary	for	some	
procedures	such	as	NSPT 177 124	(70%) 47	(26%) 3	(2%) 3	(2%) 0	(0%)

I	feel	competent	in	my	administration	
of	local	anesthetics 175 79	(45%) 57	(33%) 22	(12%) 10	(6%) 7	(4%)

The	type	of	training	program	I	attended	
adequately	prepared	me	to	administer	
local	anesthetics

176 104	(59%) 50	(29%) 18	(10%) 4	(2%) 0	(0%)

Continuing	Education	Based

n
SA A U D SD

n	(Percent) n	(Percent) n	(Percent) n	(Percent) n	(Percent)
The	permit	L	is	valuable	when	seeking	
employment 189 100	(53%) 61	

(32.25%)
25	

(13.25%) 2	(1%) 1	(0.5%)

The	Permit	L	is	valuable	in	practice 188 110	
(58.5%) 60	(32%) 12	(6.5%) 4	(2%) 2	(1%)

Local	anesthesia	is	necessary	for	some	
procedures	such	as	NSPT 190 135	(71%) 50	(26%) 2	(1%) 2	(1%) 1	(<1%)

I	feel	competent	in	my	administration	
of	local	anesthetics 182 75	(41%) 79	

(43.5%) 11	(6%) 14	(8%) 3	(1.5%)

The	type	of	training	program	I	attended	
adequately	prepared	me	to	administer	
local	anesthetics

184 107	(58%) 61	(33%) 7	(4%) 6	(3%) 3	(1%)

Likert	Scale	used:	1=Strongly	Agree	(SA),	2=Agree	(A),	3=Undecided	(U),	4=Disagree	(D),	5=Strongly	Disagree	(SD)

Table	VI:	Opinions	of	Permit	L	Holders

and	the	Permit	L	is	valuable	in	practice	(p<0.01).	
Among	non-Permit	L	holders,	those	who	are	more	
likely	to	agree	than	disagree	that	their	supervising	
dentist	would	allow	them	to	administer	local	anes-
thetics	are	younger	(p<0.05),	have	been	 in	prac-
tice	for	fewer	years	(p<0.05)	and	have	more	years	
remaining	 in	practice	(p<0.05).	The	non-Permit	L	
holders	who	are	older	(p<0.01),	have	more	years	
in	practice	(p<0.01),	and	fewer	years	remaining	in	
practice	(p<0.01)	are	more	likely	to	disagree	than	
agree	with	a	positive	self-perceived	ability	 to	ob-
tain	the	Permit	L.	

The	Permit	L	holders	demonstrated	no	significant	
differences	between	the	curriculum	and	continuing	
education-based	 training	 programs	 in	 regards	 to	
practice	and	opinion	items.	Significant	correlations	
were	found	among	the	demographic	data	showing	
those	trained	in	a	curriculum	program	are	likely	to	
be	 younger	 (p<0.01),	 have	 fewer	 years	 in	 prac-
tice	(p<0.01),	have	more	years	remaining	in	prac-
tice	 (p<0.01),	 have	 held	 the	 Permit	 L	 for	 longer	
(p<0.01)	and	report	the	Permit	L	was	a	condition	
of	employment	than	those	trained	in	a	continuing	
education	program.	The	length	of	time	the	Permit	
L	has	been	held	yielded	significant	correlations	 in	

several	areas.	Those	who	have	held	the	Permit	L	for	
longer	are	more	likely	to	be	older	(p<0.01),	have	
more	years	in	practice	(p<0.01),	have	fewer	years	
remaining	 in	practice	(p<0.01),	hold	a	Bachelors’	
or	 Masters’	 degree,	 and	 less	 likely	 to	 report	 the	
Permit	L	as	a	condition	of	employment	 (p<0.05).	
They	 also	 report	 higher	 administration	 success	
rates	(p<0.05)	and	higher	delegation	rates	for	op-
erative	 and	 surgical	 procedures	 (p<0.05).	 Those	
who	 have	 held	 the	 Permit	 L	 for	 longer	 are	more	
likely	to	agree	than	disagree	that	local	anesthesia	
is	 necessary	 for	 some	 dental	 hygiene	 procedures	
(p<0.05)	 and	 are	more	 likely	 to	 agree	 than	 dis-
agree	with	a	positive	self-perceived	competency	in	
administering	local	anesthetics	(p<0.05).

DiScuSSion

The	 demographic	 characteristics	 of	 respondents	
in	this	survey	were	similar	to	the	2011	Massachu-
setts	Department	of	Public	Health	profile	of	dental	
hygienists	in	regards	to	gender,	age,	years	in	prac-
tice	and	level	of	education.14	At	the	time	of	this	sur-
vey	there	were	2,345	Permit	L	holders	representing	
35.4%	of	all	currently	licensed	dental	hygienists	in	
Massachusetts	 (n=6,616),	 which	 is	 similar	 to	 the	
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Spearman’s	Rank
Correlation	Coefficient	(p)

Age -0.4**
Years	In	Practice -0.45**
Years	remaining	in	practice 0.28**
Local	 anesthesia	 is	 neces-
sary	 for	 some	 dental	 hy-
giene	 procedures	 such	 as	
NSPT

-0.3**

The	Permit	L	 is	valuable	 in	
practice -0.45**

*p<0.05	for	trend	**p<0.01	for	trend

Table	VII:	Selected	Correlation	Trend	Tests	
Between	 Demographics	 and	 Opinions	 of	
Non-Permit	L	Holders	and	Permit	L	Holders

Spearman’s	Rank	Correlation
Coefficient	(p)

Age Years	in	
practice

Years	remaining	
in	practice

Local	anesthesia	
is	necessary	for	
some	dental	hy-
giene	procedures	
such	as	NSPT

0.07 0.02 -0.05

The	Permit	L	is	
valuable	in	practice -0.05 -0.09 -0.00

My	supervising	
dentist	would	allow	
me	to	administer	
local	anesthetics	
if	I	obtained	the	
Permit	L

0.13* 0.14* -0.14*

I	feel	as	though	I	
would	be	able	to	
complete	the	cer-
tification	course,	
pass	the	NERB	
exam	and	obtain	
the	Permit	L

0.24** 0.29** -0.3**

Table	VIII:	Selected	Correlation	Trend	Tests	
Between	 Demographics	 and	 Opinion	 Vari-
ables	of	Non-Permit	L	Holders

*p<0.05	for	trend	**p<0.01	for	trend

regional	results	of	Boynes	et	al	who	reported	32.1%	
of	dental	hygienists	administering	in	the	Northeast-
ern	 states.6	Demographic	 and	practice	 items	 such	
as	 gender,	 age	 and	 years	 in	 practice	were	 similar	
to	those	reported	by	Anderson,5	DeAngelis	and	Go-
ral,4	and	Cross-Poline	et	al.3	Practice	 types	 in	 this	
study	 differed	 from	 most	 in	 that	 64%	 (n=236)	
worked	 in	 general	 practice	 whereas	 Anderson	 re-
ported	 89.6%,5	 Boynes	 et	 al	 76.1%,7	 DeAngelis	
and	Goral	92%,4	and	Cross-Poline	et	al	76%.3	How-
ever,	 the	 greater	 variety	 of	 practice	 settings	 that	
have	emerged	may	account	for	this	difference.	The	
levels	of	education	 in	 this	study	show	significance	
among	those	who	have	held	the	Permit	L	for	longer	
(p<0.01)	which	may	be	affected	by	the	certification	
of	faculty	initially	needed	to	teach	the	skill.	

This	 study,	 when	 compared	 to	 the	 2007	 Mas-
sachusetts	Department	of	 Public	Health	 survey,11	
reveals	79%	(n=172)	are	not	planning	on	becom-
ing	certified	as	compared	to	64.4%	(n=1,936)	and	
finds	 similarity	 in	 the	 reasons	 for	 not	 becoming	
certified	such	as	fear,	cost	and	no	monetary	com-
pensation.	This	survey	also	found	fewer	who	cited	
increased	liability	(7%	vs.	28.2%),	with	the	main	
reasons	for	not	becoming	certified	being	not	need-
ed	 in	 type	 of	 practice	 (17.5%)	 and	 not	 planning	
to	 stay	 in	 practice	 long	 enough	 to	 use	 (14.5%).	
Employer	resistance	at	2.25%	(n=4)	ranks	lowest	
along	with	no	value	in	practice	as	reasons	for	not	
becoming	certified.	This	study	and	DeAngelis	and	
Goral4	 found	significant	differences	 in	opinion	re-
garding	the	necessity	of	local	anesthesia	between	
certified	and	not	certified.	

The	primary	reason	for	not	administering	report-
ed	by	28%	(n=104)	of	 the	Permit	L	holders	was	
not	needed	in	type	of	practice	(37%)	and	employ-
er	 resistance	 (22%).	 Cross-Poline	 et	 al	 reported	
12%	of	those	certified	were	not	administering	due	
to	 employer	 or	 patient	 resistance,	 practice	 type,	
and	 patients’	 not	 needing	 anesthesia.3	 Anderson	
also	 reported	 similar	 reasons	 for	 not	 administer-
ing.5	Delegation	of	local	anesthesia	for	dental	hy-
giene	(85%)	and	dental	(42%)	procedures	are	be-
low	those	reported	by	Anderson	(95%,	65%)5	and	
DeAngelis	and	Goral	(94%,	68%),4	but	above	the	
regional	results	of	Boynes	et	al	(32.1%,	30.4%)7	
that	included	states	where	dental	hygienist	admin-
istered	local	anesthesia	was	not	legal.	A	significant	
relationship	 between	 delegation	 for	 dental	 proce-
dures	and	length	of	time	the	Permit	L	has	been	held	
(p<0.01)	was	found	by	this	study.	Success	achiev-
ing	anesthesia	on	the	first	attempt	95	to	100%	of	
the	 time	 was	 reported	 by	 68.5%	 of	 the	 Permit	 L	
holders	which	is	below	the	92%	overall	first	attempt	
success	 rate	 reported	by	Lobene2	while	Anderson5	
reported	a	success	rate	of	76%,	90	to	100%	of	the	
time.	This	study	found	a	significant	relationship	be-
tween	 level	 of	 successful	 injections	 and	 length	 of	

time	 the	Permit	 L	has	been	held	 (p<0.01)	but	no	
relationship	between	success	and	educational	level	
or	years	in	practice	which	correlates	with	the	find-
ings	 of	 Anderson.5	 Aspiration	 rates	 of	 100%	were	
reported	by	79%	of	Permit	L	holders	whereas	An-
derson	found	86%	were	aspirating	all	the	time.	This	
lower	rate	of	aspiration	may	be	the	determining	fac-
tor	for	tachycardia	being	reported	as	the	most	fre-
quent	complication.	

The	main	 differences	 between	 Permit	 L	 holders	
and	non-Permit	L	holders	lie	within	demographics	of	
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concluSion

This	 current	 study	 of	 Massachusetts	 dental	 hy-
gienists	 raises	 concern	 over	 prevalence	 and	 use	 of	
the	Permit	 L	as	demonstrated	by	 lower	numbers	of	
dental	hygienists	administering	local	anesthetics	and	
lower	delegation	rates.	Significant	differences	in	opin-
ions	exist	between	non-Permit	L	holders	and	Permit	L	
holders	as	to	the	value	of	the	Permit	L	and	the	need	
for	local	anesthesia	during	some	dental	hygiene	pro-
cedures.

Katherine A. Soal, CDA, RDH, MSDH, is an associ-
ate professor, Department of Dental Hygiene, Quin-
sigamond Community College. Linda Boyd, RDH, RD, 
EdD, is a professor. Susan Jenkins, RDH, MS, CAGS is 
an associate professor. Debra November-Rider, RDH, 
MSDH, is an adjunct assistant professor. Andrew 
Rothman, MS, EIT, is an adjunct faculty. All are at the 
Forsyth School of Dental Hygiene, MCPHS University.

Spearman’s	Rank	Correlation	Coefficient	(p)
Curriculum	(1)	and	Continuing	
Education	(2)	Based	Program

Years	Permit	L	Held	(<1	year,	1	to	
3	years,	4	to	5	years,	>5	years)

Age 0.61** 0.41**
Years	in	practice 0.78** 0.49**
Years	remaining	in	practice -0.37** -0.22**
Years	Permit	L	held 0.27** -
Level	of	education 0.08 0.14**
Value	of	Permit	L	when	seeking	employment -0.01 0.06
Permit	L	a	condition	of	employment 0.2** -0.13*
Frequency	of	administration 0.01 0.01
Delegation	for	DH	procedures 0.08 0.00
Delegation	for	operative	or	surgical	procedures 0.05 0.11*
Administration	success	rate -0.02 0.14*
Frequency	of	aspiration -0.04 0.01
Safe	needle	recapping -0.06 -0.03
Frequency	of	needle	stick -0.09 0.01
Local	anesthesia	 is	necessary	 for	some	dental	
hygiene	procedures	such	as	NSPT -0.01 -0.12*

The	Permit	L	is	valuable	in	practice -0.03 -0.05
Self-perceived	competence	in	administration -0.002 -0.11*
Self-perceived	efficacy	of	training	program -0.001 -0.01
Time	to	feel	confident	in	administration -0.04 -0.01

*p<0.05	for	trend	**p<0.01	for	trend

Table	IX:	Selected	Correlation	Trend	Tests	Between	Demographic,	Practice,	and	Opinion	
Variables	of	Permit	L	Holders

age,	years	in	practice	and	years	remaining	in	prac-
tice,	and	differences	in	opinion	regarding	the	value	
of	 the	 Permit	 L	 in	 practice	 and	 the	 need	 for	 local	
anesthesia	during	some	dental	hygiene	procedures.	
The	barriers	to	obtaining	the	Permit	L	also	lie	within	
demographics	 and	 opinions	 of	 value,	 but	 may	 be	
combinations	of	many	factors	as	suggested	by	com-
ments	provided	by	non-Permit	L	holders.

The	 limitations	of	 this	study	 include	the	 low	re-
sponse	rate	(10%)	which	may	be	primarily	due	to	
the	single	postcard	invitation	and	the	limitations	of	
the	 MDHA	 email	 list.	 The	 accuracy	 of	 self-report-
ed	data	with	its	potential	for	bias	remains	an	issue	
throughout	survey-based	research	and	most	 likely	
also	contributed	to	the	limitations	of	this	study.	The	
use	 of	 social	 media	 for	 accessing	 the	 population	
of	 interest	 may	 improve	 the	 response	 rate	 in	 fu-
ture	studies	and	the	use	of	social	media	in	research	
studies	may	prove	an	interesting	area	of	investiga-
tion.	Areas	for	future	research	include	surveying	the	
dentists	 in	 Massachusetts	 to	 gather	 and	 evaluate	
opinions	and	practices	 in	 relation	 to	 the	Permit	 L,	
its	use,	value,	and	factors	influencing	its	low	preva-
lence.	 Generating	 interest	 in	 local	 anesthesia	 ad-

ministration	with	continuing	education	courses	that	
directly	address	the	reasons	for	not	becoming	certi-
fied	or	administering	may	 increase	the	prevalence	
and	use	of	the	Permit	L.
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As	individuals,	worldviews	are	profoundly	shaped	by	
the	 traditions	 that	define	 family	and	country	of	origin,	
school,	 religious	and	other	experiences	 that	character-
ize	upbringing.	Thus,	cultural	experiences	shape	under-
standing	and	perceptions	of	others	who	differ,	in	relation	
to	spoken	languages,	race,	ethnicity,	religious	affiliation,	
social	and	intellectual	status,	and	sexual	orientation.	The	
beliefs	that	individuals	hold	are	constructed	through	so-
cial	 interactions	and	are	 likely	 to	 remain	unquestioned	
until	individuals	experience	situations	that	cause	reflec-
tion	or	questioning.	

Faculty	across	all	levels	of	schooling	have	observed	the	
increasing	diversity	among	student	populations.1	How-
ever,	it	is	not	uncommon	that	faculty	have	varying	de-
grees	of	familiarity	with	cultural	groups	unlike	those	with	
whom	they	have	been	socialized.	How	can	faculty	be	as-
sured	that	they	are	teaching	their	students	in	a	culturally	
responsive	manner	unless	 they	know	about	 their	 own	
knowledge,	beliefs	and	skills	towards	others	with	whom	
they	have	not	shared	experiences	with	during	our	for-
mative	years?	Ensuring	the	provision	of	educational	ex-
periences	that	reflect	cultural	sensitivity	and	awareness	

Assessing	Cultural	Competence	among	Florida’s	Allied	
Dental	Faculty
Linda	S.	Behar-Horenstein,	PhD;	Cyndi	W.	Garvan,	PhD;	Yu	Su,	MEd;	Xiaoying	Feng,	BS;	
Frank	A.	Catalanotto,	DMD

Abstract
Purpose:	The	Commission	on	Dental	Accreditation	requires	that	dental,	dental	hygiene	and	dental	assisting	schools	
offer	educational	experiences	to	ensure	that	prospective	dental	health	care	providers	become	culturally	competent,	
socially	responsible	practitioners.	To	assert	that	these	mandates	are	met	requires	that	the	faculty	are	knowledge-
able	and	capable	of	providing	this	type	of	training.	Currently,	little	is	known	about	the	cultural	competence	of	the	
state	of	Florida	allied	dental	faculty.	The	purpose	of	this	study	was	to	assess	the	cultural	competence	among	the	
dental	hygiene	and	dental	assistant	faculty	in	the	state	of	Florida.
Methods:	One	hundred	ninety-three	faculty	were	invited	to	take	the	Knowledge,	Efficacy	and	Practices	Instrument	
(KEPI),	a	validated	measure	of	cultural	competence.	Respondents	included	77	(74%)	full-time	and	27	(26%)	part-
time	faculty.	Data	were	analyzed	descriptively	and	reliabilities	(Cronbach’s	alpha)	were	computed.
Results: Mean	scores	and	internal	estimates	of	reliability	on	the	KEPI	subscales	were:	knowledge	of	diversity	3.3	
(α=0.88),	culture-centered	practice	3.6	(α=0.88)	and	efficacy	of	assessment	2.9	(α=0.74).	The	participant’s	score	
of	3.6	on	the	culture-centered	practice	exceeds	scores	among	dental	students	and	faculty	who	participated	in	previ-
ous	studies	suggesting	the	allied	dental	faculty	have	a	greater	awareness	of	sociocultural	and	linguistically	diverse	
dental	patients’	oral	health	needs.	Participants’	score	on	knowledge	of	diversity	subscales	suggests	a	need	for	mod-
erate	training,	while	their	score	on	the	efficacy	of	assessment	subscale	indicates	a	need	for	more	intense	training.
Conclusion:	Assessing	faculty	beliefs,	knowledge	and	skills	about	cultural	competency	is	critically	important	in	
ensuring	that	accreditation	standards	are	being	met	and	represents	one	step	in	the	process	of	ensuring	that	fac-
ulty	demonstrate	the	type	of	sensitivity	and	responsiveness,	which	characterizes	behaviors	associated	with	cultural	
competence.
Keywords:	cultural	competence,	faculty	development,	quantitative	analysis,	survey	researc
This	study	supports	the	NDHRA	priority	area,	Professional Education and Development: Identify	the	factors	
that	affect	recruitment	and	retention	of	faculty.

research

introDuction
requires,	as	an	initial	step,	determining	one’s	knowledge	
about	groups	of	people	who	are	socio-culturally	and	lin-
guistically	unlike	himself	or	herself.

Many	 researchers	have	 reported	how	a	 lack	 of	 cul-
tural	awareness	negatively	 impacts	patient	care.2	Over	
the	last	15	years,	national	health	care	associations	have	
highlighted	the	importance	of	patient-centered	care	and	
reducing	health	care	disparities.3,4	Culturally	competent	
practitioners	have	the	potential	to	reduce	racial	and	eth-
nic	health	disparities.	They	are	often	better	positioned	
to	speak	the	language	of	cultural	diverse	patients,	more	
sensitive	to	cultural	differences,	and	more	likely	to	ensure	
the	provision	of	quality	of	health	care.5	The	Commission	
on	Dental	Accreditation	(CODA)	has	responded	to	the	ur-
gency	of	eliminating	racial/ethnic	disparities	by	revising	
its	competencies.6	CODA	mandates	 that	dental,	dental	
hygiene	and	dental	assisting	schools	provide	training	to	
ensure	that	prospective	dental	health	care	providers	be-
come	culturally	competent,	socially	responsible	practitio-
ners.	While	these	changes	are	laudable,	little	is	known	
about	the	faculty	who	are	providing	this	level	of	required	
education.	A	review	of	the	recent	literature	revealed	sys-
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tematic	reviews	of	educational	interventions	directed	at	
improving	cultural	competency,	an	exploration	of	the	dif-
ferent	examination	methods	now	used	to	evaluate	cul-
tural	competence	among	dental	students	and	residents	
and	reviews	of	various	cultural	competency	measures.7-11	
Studies	that	describe	the	cultural	competence	of	dental,	
dental	hygiene	and	dental	assisting	faculty	were	not	ap-
parent.	

Assessing	cultural	competence	refers	to	determining	
the	level	of	agreement	among	participants	in	their	ratings	
of	behaviors,	attitudes	and	knowledge	about	individuals	
who	are	socio-culturally	and	linguistically	dissimilar.	Cur-
rently,	little	is	known	about	the	cultural	competence	of	
the	state	of	Florida	allied	dental	faculty	who	educate	the	
state’s	allied	dental	professional	workforce.	The	purpose	
of	this	study	was	to	assess	the	cultural	competence	among	
allied	dental	faculty,	specifically	the	dental	hygiene	and	
dental	assisting	faculty	in	the	state	of	Florida.	The	use	of	
such	an	assessment	is	supported	by	the	assumption	that	
if	dental	hygienists	and	dental	assistants	are	culturally	
competent,	that	they	are	more	likely	to	work	effectively	
with	individuals	who	are	socio-culturally	and	linguistically	
dissimilar	from	themselves.	Additionally,	this	assessment	
could	be	useful	in	guiding	instructional	or	curricular	revi-
sions	to	ensure	the	preparation	of	culturally	competent	
dental	hygienists	and	assistants.	

The	 importance	of	needs	assessment	has	also	been	
underscored	 in	 the	 literature	 about	 faculty	 develop-
ment.12-23	The	scope	of	faculty	development	needs	range	
from	enhancing	pedagogy	and	assessment,	to	promoting	
scholarship,	and	advancing	careers.	However,	it	also	in-
cludes	measuring	the	faculty’s	level	of	cultural	competen-
cy	so	that	the	potential	need	for	enhancing	knowledge,	
influencing	beliefs	and	augmenting	skills	can	be	identi-
fied.	Faculty	development	is	bound	to	be	more	effective	
if	based	on	the	real	or	perceived	needs	of	the	faculty.24	
Moreover,	the	strategy	of	surveying	faculty	to	assess	their	
needs	is	a	common	and	necessary	element	of	faculty	de-
velopment	programs.	Dental	educational	literature	is	also	
relatively	weak	in	this	all-important	area	of	responsibil-
ity.	Needs	assessment	 is	valuable	when	 responding	 to	
institutional	needs	that	are	most	relevant	to	their	mis-
sion.	Findings	 from	a	needs	assessment	bolstered	one	
college’s	menu	of	services	and	were	used	to	develop	new	
services	to	support	student	learning.25	Also	as	noted	by	
Valley,	needs	assessments	findings	were	instrumental	in	
developing	faculty	development	programs	for	instructors	
working	part-time,	a	common	occurrence	in	allied	dental	
educational	programs.26

metHoDS anD materialS

reSultS

The	first	task	in	conducting	this	study	was	to	build	a	
database	of	potential	participants.	To	begin	that	process	
and	with	the	assistance	of	the	Florida	Allied	Dental	Educa-
tors,	a	list	of	all	of	the	schools	that	teach	dental	hygiene	
and	dental	assisting	in	the	state	of	Florida	was	acquired.	
Institutional	review	board	approval	was	obtained	from	the	

The	population	was	comprised	of	93	(48%)	full-time	
and	100	(52%)	part-time	faculty	from	31	dental	hygiene	
and	dental	assisting	schools	across	the	state	of	Florida.	
Of	 these,	 117	 completed	 the	 survey,	 for	 a	 response	
rate	of	61%.	Of	the	117	surveys,	104	were	usable	for	
the	analysis.	The	sample	was	94	(90%)	female	and	10	
(10%)	male,	82	 (79%)	White,	22	 (21%)	minority,	19	
(18%)	25	to	39	years	of	age,	85	(82%)	40	and	over,	98	
(93%)	married,	7	(7%)	single,	77	(74%)	full-time	and	
27	(26%)	part-time	faculty.

The	mean	scores	for	the	KEPI	subscales	are:	knowl-
edge	of	diversity	3.3,	culture-centered	practice	3.6	and	
efficacy	of	assessment	2.9	(Table	I).	

Internal	estimates	of	reliability	on	the	KEPI	subscales	
are:	 knowledge	 of	 diversity	 α=0.88,	 culture-centered	
practice	α=0.88,	and	efficacy	of	assessment	α=0.74.	The	
estimates	of	internal	reliability	ranging	from	0.74	to	0.88	
are	considered	acceptable	 in	studies	 that	seek	 to	pro-
mote	changes	in	practice.	

Score	ranges	on	the	KEPI	subscales	hold	implications	
for	practice	and	training.	Scores	from	3.5	to	3.8	suggest	
that	 faculty	 are	 moderately	 skilled	 and	 need	 minimal	
training.	Scores	between	3.0	to	less	than	3.5	indicate	a	
need	for	moderate	training.	Scores	between	2.5	to	less	
than	3.0	indicate	a	need	for	more	intense	training.	Scores	
below	2.5	suggest	a	need	for	the	highest	level	of	training.	

University	of	Florida	prior	 to	beginning	the	study.	Next,	
each	program	director	was	contacted	via	email	to	request	
a	 list	of	 full-time	and	part-time	faculty,	along	with	their	
first	and	last	name	and	corresponding	email	address.	After	
the	population	participant	database	was	complete,	all	par-
ticipants	(n=193)	were	invited	to	take	the	Knowledge,	Ef-
ficacy	and	Practices	Instrument	(KEPI).27	The	survey	was	
sent	electronically	 to	participants	using	 the	professional	
and	encrypted	version	of	Survey	Monkey.	

KEPI,	a	validated	measure	of	cultural	competency,	con-
sists	of	27	items	and	provides	mean	scores	for	3	subscales	
related	 to	 cultural	 competence:	efficacy	of	assessment,	
knowledge	of	diversity	and	culture-centered	practice.	The	
scale	measures	beliefs,	knowledge	and	skills	 relative	 to	
cultural	 competence.	 Items	 are	 scored	 using	 a	 4-point	
Likert	 scale	where	1=lowest	 and	4=highest.	Scores	 on	
knowledge	of	diversity	reflects	an	individual’s	understand-
ing	of	sociocultural	and	linguistically	diverse	groups	while	
culture-centered	practice	reflects	awareness	of	sociocul-
tural	and	linguistically	diverse	dental	patients’	oral	health	
needs.	Participants’	scores	on	efficacy	of	assessment	pro-
vides	a	measure	of	how	capable	they	believe	they	are	in	
determining	culturally	diverse	patients’	oral	health	needs.	
Data	were	analyzed	descriptively.	Means,	standard	devia-
tions	and	Cronbach’s	alpha	were	computed	for	each	sub-
scale.	The	potential	associations	between	the	demograph-
ic	variables	and	the	KEPI	subscale	scores	were	explored.



194 The JourNal of DeNTal hygieNe Vol. 90 • No. 3 • JuNe 2016

The	results	show	the	allied	dental	faculty	in	Florida	are	
moderately	skilled	and	need	minimal	training	on	the	cul-
ture-centered	practice	subscale,	may	benefit	from	mod-
erate	training	on	the	knowledge	of	diversity	subscale	and	
are	 less	skilled	on	the	efficacy	of	assessment	subscale	
with	suggesting	a	need	for	more	intense	training	com-
pared	to	the	culture-centered	practice	and	knowledge	of	
diversity	subscales.

There	were	no	statistically	significant	relationships	be-
tween	the	KEPI	subscales	and	the	exploratory	variables	
of	gender,	race/ethnicity,	marital	status,	age	and	employ-
ment	status.

DiScuSSion

The	findings	among	allied	dental	hygiene	and	dental	
assisting	faculty	are	similar	to	what	has	been	observed	
among	in	previous	studies	 in	2	of	the	KEPI	subscales:	
knowledge	of	 diversity	 and	efficacy	of	 assessment.24,27	
Compared	to	studies	conducted	with	dental	students	in	
Florida,	and	with	dental	faculty	in	Florida,	Nebraska,	Ten-
nessee,	Oregon	and	Washington,	the	mean	score	of	3.3	
on	the	knowledge	of	diversity	subscale	among	the	dental	
hygienist/dental	assisting	faculty	are	comparable	to	den-
tal	student	and	faculty	scores	which	ranged	from	3.2	to	
3.4.	Participants’	mean	score	of	2.9	in	efficacy	of	assess-
ment	is	comparable	to	dental	student	and	faculty	scores	
that	ranged	from	2.6	to	3.0.	The	participants’	score	of	
3.6	on	the	culture-centered	practice	exceeds	scores	 in	
other	studies,	which	ranged	from	2.3	to	2.8.	This	finding	
suggests	the	allied	dental	faculty	have	a	greater	aware-
ness	of	the	sociocultural	and	linguistically	diverse	dental	
patients’	oral	health	needs	compared	to	dental	students	
and	dental	 school	 faculty	who	participated	 in	previous	
studies.	

The	higher	mean	scores	on	the	culture	centered	prac-
tice	subscale	suggests	that	this	sample	of	allied	faculty	
is	more	culturally	competent	than	dental	students	and	
dental	faculty.	Whether	the	latter	result	is	due	to	training	
or	socialization	into	the	profession	is	unknown.	Scores	for	
these	participants	on	the	culture-centered	practice	sub-
scale	suggest	that	faculty	are	moderately	skilled	and	thus	

State	of	Florida,	
Dental	Hygiene	
and	Dental

Assisting	Faculty

Dental
Studentsa	
(M(SD)/α)

Dental
Studentsb

(M(SD)/α

Florida
Dental
Students
(M(SD)/α)

	Dental	
Studentsc	
(M(SD)/α)

Dental	
Studentsd	
(M(SD)/α)

Florida
Dental	
Faculty	
(M(SD)/α

Knowledge	
of	diversity

3.3(0.4)/
0.88

3.2(0.5)/
0.85

3.3(0.4)/
0.87

3.3(0.4)/
0.80

3.1(0.4)/
0.84

3.4(0.4)/
0.83

3.3(0.4)/
0.82

Culture-
centered	
practice

3.6(0.6)/
0.88

2.1(0.6)/
0.82.

2.4(0.6)/
0.72

2.1(0.56)/
0.76

2.1(0.5)/
0.73

2.3(0.6)/
0.70

2.5(0.6)/
0.76

Efficacy	of	
assessment

2.9(0.4)/
0.74

2.8(0.5)/
0.90

2.8(0.6)/
0.92

3.0(0.5)/
0.89

2.6(0.6)/
0.93

.8(0.7)/
0.92

3.0(0.5)/
0.89

Table	I:	Comparison	of	KEPI	Subscale	Mean	Scores,	Standard	Deviation	and	Reliability	by	Sample

a-dDenotes	other	states	where	dental	students	have	participated	in	similar	studies.	Pseudonyms	have	been	assigned	to	
protect	the	anonymity	of	these	schools.

do	not	need	as	much	training	as	individuals	who	score	
3.0	or	lower.	Participants’	score	on	knowledge	of	diversity	
subscales	suggests	a	need	for	moderate	training,	while	
their	score	on	the	efficacy	of	assessment	subscale	indi-
cates	a	need	for	more	intense	training.	This	study	should	
be	replicated	across	all	allied	dental	schools	in	the	U.S.	to	
determine	if	these	findings	are	representative.

Rarely	 do	 professional	 schools	 assess	 if	 faculty	 are	
meeting	 the	 needs	 of	 an	 ever-changing,	 diversified	
student	body.	Additionally,	most	academic	faculties,	in-
cluding	allied	dental	health	providers,	are	relatively	un-
prepared	to	navigate	university	culture	or	meet	the	uni-
versity’s	 expectations	 for	 success.22,28	 These	 problems	
are	further	exacerbated	when	it	becomes	apparent	that	
little	is	known	about	the	level	of	cultural	competence	be-
liefs	among	the	workforce	that	is	training	the	prospective	
groups	of	dental	hygiene	and	dental	assisting	practitio-
ners.	

Many	health	care	disciplines,	such	as	dental	and	allied	
dental	programs,	face	faculty	shortages	and	may	draw	
faculty	 members	 from	 private	 dental	 practice.	 Com-
pounding	this	problem	is	that	dental	hygiene	programs	
typically	 do	 not	 encourage	 students	 to	 seek	 academic	
careers.	Programs	usually	do	no	provide	formal	teach-
ing	experience	or	opportunities	 for	 scholarship.	There-
fore,	asking	dental	hygiene	students	to	consider	a	career	
in	academics	often	differs	from	their	initial	plan	to	enter	
clinical	practice.28	Determining	the	present	levels	of	cul-
tural	competence	among	faculty	should	be	considered	an	
essential	step	in	responding	to	the	CODA	mandate.	Find-
ings	from	this	study	can	be	used	to	guide	faculty	devel-
opment	initiatives	aimed	at	enhancing	the	cultural	com-
petence	of	the	allied	dental	health	care	faculty	in	Florida.	
This	survey	could	also	be	disseminated	nationally	to	all	
dental	hygiene	and	assisting	 faculty	 to	gauge	baseline	
levels.

The	findings	from	this	study	have	several	implications.	
First	it	is	important	to	assess	how	well	the	curriculum	is	
meeting	the	CODA	standards.	Second,	because	compe-
tence	is	really	an	assessment	of	beliefs,	knowledge	and	
skills,	it	is	important	to	assess	faculty	and	student	beliefs,	
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knowledge	and	 skills	 to	 determine	what	 competencies	
need	to	be	taught.	Third,	an	assessment	of	faculty	beliefs,	
knowledge	and	skills	is	useful	when	analyzing	the	current	
curriculum	and	while	considering	changes	to	content	and	
teaching	practice	to	evaluate	if	and	how	well	competen-
cies	 are	 being	 taught.	Outcomes	 from	a	 rigorous	 and	
systematic	analytical	process	that	are	both	credible	and	
replicable	can	guide	curriculum	changes	and	faculty	de-
velopment	initiatives.	Dental	educators	can	benefit	from	
using	standardized	and	valid	assessment	methods	that	
are	cited	in	the	literature	to	evaluate	curriculum.	

Both	societal	demand	and	accreditation	mandates	re-
quire	 that	dentistry	broaden	 its	educational	mission	 to	
focus	on	the	needs	of	underserved,	un-served	and	 in-
creasingly	culturally	diverse	populations.	To	ensure	that	
resources	directed	towards	these	initiatives	are	being	uti-
lized	and	are	adequate,	it	is	advisable	to	begin	by	assess-
ing	the	knowledge	of	faculty.	Knowing	that	this	sample	
has	a	strong	awareness	of	socio	and	linguistically	diverse	
dental	patients’	oral	health	needs	suggests	that	 this	 is	
one	area	will	not	require	an	additional	commitment	of	
training	time.	Future	efforts	should	focus	on	strengthen-
ing	participants’	understanding	of	socio-cultural	and	lin-
guistically	diverse	groups	and	their	belief	in	their	ability	
to	determine	culturally	diverse	patient	oral	health	needs.	

It	 is	cautioned	that	the	scores	on	this	scale	are	not	
sufficient	to	guarantee	cultural	competence	as	there	can	
be	a	difference	between	self-reported	knowledge,	beliefs	
and	skills	and	displaying	sensitivity	to	cultural	differences.	
Scores	on	the	scale	provide	an	indication	of	individual’s	
intent	to	demonstrate	cultural	sensitivity.	This	scale	can	
help	identify	those	who	lack	an	awareness	of	culture	and	
others	who	may	be	prone	to	making	cultural	assumptions	
that	may	hinder	care.	It	is	also	recommend	that	scores	
on	this	scale	be	used	in	tandem	with	additional	initiatives	
offered	by	Klein	and	Benson.29	They	recommend	engag-
ing	faculty	in	mini-ethnographies	so	that	they	can	better	
understand	patients	lives	in	a	“local	world,”	and	appreci-
ate	what	“is	at	stake	for	patients,	their	families,	and,	at	
times,	their	communities,	and	also	…	for	themselves.”29	
To	aid	in	strengthening	the	enactment	of	cultural	com-
petence,	the	following	questions	are	recommend	when	
talking	with	culturally	diverse	patients:

•	 What	do	you	call	this	problem?
•	 What	do	you	believe	is	the	cause	of	this	problem?

•	 What	course	do	you	expect	it	to	take?	How	serious	
is	it?

•	 What	 do	 you	 think	 this	 problem	 does	 inside	 your	
body?

•	 How	does	it	affect	your	body	and	your	mind?
•	 What	do	you	most	fear	about	this	condition?
•	 What	do	you	most	fear	about	the	treatment?29

concluSion

Allied	Florida	dental	faculty’s	scores	on	the	KEPI	cul-
ture-centered	practices	subscale	were	the	highest,	sug-
gesting	they	are	moderately	skilled	in	this	area	of	culture	
competence.	Their	scores	on	the	knowledge	of	diversity	
subscale	 suggest	 a	 need	 for	 moderate	 training,	 while	
scores	on	efficacy	of	assessment	call	 for	more	 intense	
training.	Findings	from	this	study	demonstrate	the	 im-
portance	 of	 assessing	 faculty	 cultural	 competency	 be-
liefs,	knowledge	and	skills	and	is	one	step	in	the	process	
towards	ensuring	 that	 faculty	demonstrate	 the	 type	of	
sensitivity	and	responsiveness,	which	characterizes	be-
haviors	associated	with	cultural	competence.

Linda S. Behar-Horenstein, PhD, is a Distinguished 
Teaching Scholar and Professor, Colleges of Dentistry, 
Education, Veterinary Medicine, & Pharmacy, Director 
of CTSI Educational Development & Evaluation and co-
Director of the HRSA Faculty Development in Dentistry 
at the University of Florida. Cyndi W. Garvan, PhD, is a 
Research Associate Professor in the College of Nursing 
at the University of Florida. Yu Su, MEd, is a doctoral 
student in the College of Education at the University of 
Florida. Xiaoying Feng, BS, is a doctoral student in the 
College of Education at the University of Florida. Frank A. 
Catalanotto, DMD, is a Professor, College of Dentistry at 
the University of Florida.

DiScloSure

This	project	was	supported,	in	part,	by	the	Health	
Resources	and	Services	Administration	(HRSA)	of	the	
U.S.	Department	of	Health	and	Human	Services	(HHS)	
under	(Award	#	1	D86HP24477-01-00,	Faculty	devel-
opment	 supporting	 academic	 dental	 institution	 cur-
riculum	for	21st	century.	Awarded	$2,552,191).	This	
information	or	content	and	conclusions	are	those	of	
the	author	and	should	not	be	construed	as	the	official	
position	or	policy	of,	nor	should	any	endorsements	be	
inferred	by	HRSA,	HHS	or	the	U.S.	Government.

1.	 Weidman	JC,	Twale	DJ,	Stein	EL.	Socialization	of	
Graduate	 and	 Professional	 Students.	 In:	 Higher	
Education:	A	Perilous	Passage?	ASHE-ERIC	Higher	
Education	Report,	2001;28:3.	Jossey-Bass	Higher	
and	Adult	Education	Series.	Jossey-Bass,	Publish-
ers,	Inc.,	San	Francisco,	CA.

2.	 Weissman	 JS,	 Betancourt	 JR,	 Campbell	 EG,	 et	
al.	Resident	physician’s	 preparedness	 to	provide	
cross-cultural	care.	JAMA.	2005;294:1058–67.

3.	 Institute	 of	Medicine.	 The	 Future	 of	 the	 Public’s	
Health	in	the	21st	Century.	Washington,	DC:	The	
National	Academies	Press;	2002.	

referenceS



196 The JourNal of DeNTal hygieNe Vol. 90 • No. 3 • JuNe 2016

4.	 Berwick	 DM,	 Nolan	 TW,	 Whittington	 J.	 The	 tri-
ple	 aim:	 care,	 health,	 and	 cost.	 Health Affair.	
2008;27(3):759-769.

5.	 Anderson	LM,	Scrimshaw	SC,	Fullilove	MT,	Field-
ing	JE,	Norman	J,	Task	Force	on	Community	Pre-
ventive	Services.	Culturally	competent	healthcare	
systems:	 a	 systematic	 review.	 Am J Preventive 
Med.	2003;24(3):68-79.

6.	 Standards	for	Dental	Hygiene	Education	Programs.	
Chicago,	IL:	Commission	on	Dental	Accreditation;	
2013.

7.	 Beach	MC,	Price	EG,	T,	Gary	TL,	Robinson	KA,	Gozu	
A,	Palacio	A,	Smarth	C.	et	al.	Cultural	competency:	
A	systematic	review	of	health	care	provider	educa-
tional	interventions.	Med Care.	2005;43,(4):356.

8.	 Price,	EG,	Beach	MC,	Gary	TL,	Robinson	KA,	Gozu	
A,	Palacio	A,	Smarth	C	et	al.	A	systematic	review	
of	the	methodological	rigor	of	studies	evaluating	
cultural	competence	training	of	health	profession-
als.	Acad Med.	2005;80(6):578-586.

9.	 Gregorczyk	SM,	Bailit	HL.	Assessing	 the	 cultural	
competency	 of	 dental	 students	 and	 residents.	 J 
Dental Educ.	2008;72(10):1122-1127.

10.	Kumas-Tan	 Z,	 Beagan	 B,	 Loppie	 C,	 MacLeod	 A,	
Frank	 B.	 Measures	 of	 cultural	 competence:	 ex-
amining	hidden	assumptions.	Acad Med.	2007;82	
(6):548-557.	

11.	Lie	D,	Boker	J	Cleveland	E.	Using	the	tool	for	as-
sessing	 cultural	 competence	 training	 (TACCT)	
to	measure	 faculty	and	medical	 student	percep-
tions	 of	 cultural	 competence	 instruction	 in	 the	
first	 three	 years	 of	 the	 curriculum.	 Acad Med.	
2006;81(6):557-564.

12.	Puri	A,	Graves	D,	Lowenstein	A,	Hsu	L.	New	fac-
ulty’s	perception	of	faculty	development	initiatives	
at	 small	 teaching	 institutions.	 ISRN Education.	
2012:doi:	10.5402/2012/726270.

13.	Steinert	 Y.	 Faculty	 development:	 core	 concepts	
and	principles.	Faculty	Development	in	the	Health	
Professions.	Springer Netherlands.	2014:3-25.

14.	Sheets	KJ,	Schwenk	TL.	Faculty	development	for	
family	medicine	educators:	an	agenda	for	future	
activities.	 Teaching Learning Med: An Inter J.	
1990;2(3):141-148.

15.	Behar-Horenstein	LS,	Mitchell	GS,	Graff,	RA.	Fac-
ulty	 perceptions	 of	 a	 professional	 development	
seminar.	J Dent Educ.	2008;72(4):472-483.	

16.	Bligh	 J.	 Faculty	 development.	 Med Educ.	
2005;39(2):120-121.

17.	Behar-Horenstein	 LS,	 Roberts	 KW,	 Zafar,	 MA.	
Factors	 that	 advance	 and	 restrict	 programme	
change	 and	 professional	 development	 in	 den-
tal	 education.	 PDIE.	 2012;39(1):65-81	 doi:	
101080/194152572012692701.

18.	Gruppen,	 Larry	 D.,	 et	 al.	 Educational	 fellowship	
programs:	 common	 themes	 and	 overarching	 is-
sues.	Acad Med.	2006;81(11):990-994.

19.	Swanwick	T.	See	one,	do	one,	then	what?	Faculty	
development	 in	postgraduate	medical	education.	
Postgrad Med J.	2008;84(993):339-343.

20.	Good	medical	practice.	General	Medicine	Council	
[Internet].	2006	[cited	2015	February	9].	Avail-
able	from:	http://www.gmc-uk.org

21.	Fink	LD,	Orientation	programs	for	new	faculty,	in	
New	Directions	for	Teaching	and	Learning,	no.	50.	
In:	Sorcinelli	and	AE	Austin	AE,	Eds.	Jossey	Bass,	
San	Francisco.	1992:	39–49	p.

22.	Boice	R.	 The	new	 faculty	member.	 Jossey	Bass,	
San	Francisco:	1992.

23.	Lindbeck	R.	Darnell	D.	An	investigation	of	new	fac-
ulty	orientation	and	support	among	mid-sized	col-
leges.	Acad Leadership.	2008;6(2):72-74.

24.	Behar-Horenstein	LS,	et	al.	The	Role	of	Needs	As-
sessment	 for	 Faculty	 Development	 Initiatives.	 J 
Fac Dev.	2014;28(2):75-86.

25.	Sorenson	 DL,	 Bothell	 TW.	 Triangulating	 faculty	
needs	for	the	assessment	of	student	learning.	To 
improve the Academy.	2004;22:44-59.

26.	Valley	P.	Entertaining	strangers:	Providing	for	the	
development	 needs	 of	 part-time	 faculty.	To Im-
prove the Academy.	2004;23,299.	

27.	Behar-Horenstein	 LS,	 et	 al.	 The	 Knowledge,	 Ef-
ficacy,	 and	 Practices	 Instrument	 for	 Oral	 Health	
Providers:	A	Validity	Study	with	Dental	Students.	
J Dent Educ.	2013;77(8):998-1005.

28.	Carr	E,	Ennis,	R,	Baus	L.	The	dental	hygiene	fac-
ulty	shortage:	causes,	solutions	and	recruitment	
tactics.	J Dent Hyg.	2010;84(4):165-169.

29.	Kleinman	A,	Benson	P.	Anthropology	in	the	clinic:	
the	problem	of	cultural	competency	and	how	to	fix	
it.	PLoS Med.	2006:	3(10):e294.



Vol. 90 • No. 3 • JuNe 2016 The JourNal of DeNTal hygieNe 197

A	 systematic	 analysis	 of	 the	 global	 prevalence	
of	type	2	diabetes	found	the	number	of	adults	with	
diabetes	doubled	over	a	30	year	period,	increasing	
from	153	million	 in	 1980	 to	 347	million	 in	 2008.1	
The	World	Health	Organization	(WHO)	estimates	di-
abetes	will	be	the	seventh	leading	cause	of	death	in	
2030.2	In	2012,	there	was	an	estimated	1.7	million	
new	cases	of	diagnosed	diabetes	among	U.S.	adults	
20	years	and	older.3	Between	2009	to	2012,	utiliz-
ing	fasting	glucose	or	A1c	levels,	37%	or	86	million	
Americans	aged	20	years	or	older	had	prediabetes,	
51%	of	those	were	aged	65	years	or	older.3	In	ad-
dition,	the	Centers	for	Disease	Control	most	up-to-
date	scientific	data	estimates	8.1	million	individuals	
or	27.8%	of	the	U.S.	population	have	undiagnosed	
diabetes.3	

The	estimated	cost	associated	with	diagnosed	and	
undiagnosed	diabetes	 in	2012,	was	over	$322	bil-

Utilizing	a	Diabetes	Risk	Test	and	A1c	Point-of-Care	
Instrument	to	Identify	Increased	Risk	for	Diabetes	In	
an	Educational	Dental	Hygiene	Setting
Lori	J.	Giblin,	RDH,	MS;	Lori	Rainchuso	RDH,	MS;	Andrew	Rothman,	MS,	EIT

Abstract
Purpose:	The	objective	of	this	pilot	study	was	to	demonstrate	the	number	of	patients	at	increased	risk	
for	type	2	diabetes	development	using	a	validated	survey;	and	to	assess	the	rate	of	compliance	for	A1c	
screening	in	an	educational	dental	hygiene	setting.
Methods:	This	was	a	descriptive	study	using	a	purposive	sample	of	patients	in	an	academic	dental	hy-
giene	clinic,	who	were	18	years	or	older,	not	diagnosed	with	prediabetes	or	type	2	diabetes.	Utilizing	the	
American	Diabetes	Association	adopted	diabetes	risk	survey,	patients	determined	to	be	at	increased	risk	
for	type	2	diabetes	were	offered	the	opportunity	for	further	assessment	by	having	their	A1c	tested	using	
a	point	of	care	instrument.	Patients	demonstrating	an	increased	risk	for	prediabetes	or	type	2	diabetes,	
with	either	the	survey	or	the	point	of	care	instrument,	were	referred	to	their	primary	physician	for	further	
evaluation.
Results: A	total	179	of	the	422	solicited	patients	agreed	to	participate	in	the	American	Diabetes	Associa-
tion	adopted	diabetes	risk	survey.	According	to	the	survey	guidelines,	77	participants	were	considered	
increased	risk	for	type	2	diabetes	for	an	at-risk	prevalence	of	48%	(95%	Confidence	Interval	(CI):	40	
to	56%).	The	at-risk	participants	were	then	asked	to	have	an	A1c	test	of	which	45	agreed	(compliance	
rate	58%,	95%	CI:	47	to	70%).	Using	American	Diabetes	Association	A1c	parameters,	60.98%	(n=25)	
indicated	a	prediabetes	(5.7	to	6.4%)	range,	and	4.88%	(n=2)	indicated	a	diabetes	(≥6.5%)	range.
Conclusion:	Utilizing	 the	American	Diabetes	Association	adopted	diabetes	 risk	 survey	 in	any	dental	
setting	could	provide	patients	with	invaluable	health	information,	and	potentially	improve	overall	health	
outcomes.
Keywords:	type	2	diabetes,	prediabetes,	diabetes	risk,	point	of	care	instrument,	A1c,	diabetes	risk	test,	
dental	setting
This	study	supports	the	NDHRA	priority	area,	Health Promotion/Disease Prevention: Validate	and	
test	assessment	 instruments/strategies/mechanisms	that	 increase	health	promotion	and	disease	pre-
vention	among	diverse	populations.

research

introDuction

lion,	including	$244	billion	in	medical	costs	and	$78	
billion	 in	 decreased	 productivity.4	 This	 cost	 trans-
lates	 to	an	economic	burden	of	 over	a	$1,000	 for	
every	American.4	

Diabetes	 can	 lead	 to	more	 serious	 health	 com-
plications	 like	 blindness,	 kidney	 damage,	 cardio-
vascular	disease	and	lower	limb	amputations.3	The	
prevalence	 and	 effect	 of	 diabetes	 are	 compelling	
enough	 to	stress	 the	need	 for	early	diagnosis	and	
treatment.	Early	diagnosis	can	alleviate	many	of	the	
complications	associated	with	diabetes	and	prevent	
disease	progression.3	

Identification of Prediabetes and Diabetes

Diabetes	can	be	diagnosed	based	on	A1c	or	fast-
ing	plasma	glucose	level,	the	fasting	plasma	glucose	
or	 the	 2-h	 plasma	 glucose	 value	 subsequent	 to	 a	
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75-g	oral	glucose	 tolerance	 test.5,6	 There	 is	an	 in-
creased	risk	of	developing	type	2	diabetes	based	on	
older	age,	obesity	and	 lack	of	physical	exercise	 in	
individuals	with	hypertension	and,	in	particular,	ra-
cial/ethnic	 subgroups	 (African	American,	American	
Indian,	Hispanic/Latino	and	Asian	American).7	Most	
often	 there	 is	 a	 lengthy	 period	without	 symptoms	
prior	to	the	diagnosis	of	type	2	diabetes.7	

In	Healthy	People	2020,	the	U.S.	Department	of	
Health	and	Human	Services	 includes	screening	 for	
type	2	diabetes	as	one	of	 the	 top	measures	 to	be	
implemented	in	the	health	care	system.8	As	part	of	
the	U.S.	health	care	system,	the	dental	profession	
can	play	an	integral	role	with	implementation.	

Diabetes and Periodontal Disease

Diabetes	 and	 periodontal	 disease	 are	 2	 chronic	
diseases	considered	to	be	biologically	linked.9,10	Peri-
odontal	 disease	 is	 a	 chronic	 inflammatory	 disease	
of	 the	supporting	tissues	of	 the	teeth	and	the	pri-
mary	 cause	of	 tooth	 loss	 for	older	adults.11,12	 It	 is	
estimated	 47%	 of	 U.S.	 adults	 30	 years	 and	 older	
have	 periodontitis,	 the	 destructive	 form	 of	 peri-
odontal	disease.13	Evidence	over	 the	 last	15	 to	20	
years	supports	an	association	between	periodontal	
inflammation	and	glycemic	control	among	individu-
als,	with	or	without	diabetes,	and	the	complications	
associated	 with	 diabetes.10	 There	 is	 a	 well-estab-
lished	understanding	that	periodontal	outcomes	are	
affected	by	hyperglycemia.10	Additionally,	evidence	
increasingly	 supports	 a	 likely	 association	 between	
systemic	inflammation	and	oral	microbial	agents	in	
circulation.10

The Dental Office as a Gateway to Medical 
Screenings

Prediabetes	and	diabetes	are	2	conditions	where	
screening	and	early	recognition	would	be	beneficial	
to	 prevent	 public	 health	 burdens.7	 The	 increasing	
public	health	burden	of	diabetes	requires	a	collab-
orative	 approach	 among	 health	 care	 providers,	 in	
order	to	identify	and	manage	its	complications.10	A	
survey	of	1945	practicing	dentists	in	the	U.S.	sug-
gested	 dentists	 thought	 medical	 screenings	 were	
important	and	were	willing	to	incorporate	screenings	
for	medical	conditions	in	the	dental	office,	including	
diabetes	mellitus	at	a	76.8%	rate	of	agreement.14	

In	2013,	61.7%	of	adults	between	the	ages	of	18	
and	64	had	a	visit	with	their	dental	provider.15	For	
patients	who	are	not	utilizing	health	 care	 services	
and	 visit	 a	 dental	 office	 for	 emergency	 situations,	
health	care	screenings	may	be	done	at	these	visits.10

A	 prospective	 study	 was	 conducted	 within	 Co-
lumbia	University	College	of	Dental	Medicine	Triage	
Clinic	to	explore	the	development	and	evaluate	the	

performance	of	a	selective	approach	to	identify	un-
diagnosed	prediabetes	and	diabetes	in	a	dental	set-
ting.16	Participants	(n=601)	were	selected	based	on	
one	self-reported	risk	factor	for	diabetes	and	subse-
quently	evaluated	utilizing	a	periodontal	exam	and	
an	A1c	point	of	care	instrument.16	The	study	findings	
confirmed	the	approach	was	effective	in	identifying	
individuals	(n=182)	with	potential	undiagnosed	dia-
betes	and	prediabetes	and	referring	them	to	a	physi-
cian	for	evaluation.16	The	researchers	conclude	their	
model	of	identification	should	be	further	explored	by	
dental	professionals	and	validated	in	diverse	dental	
populations.16

In	a	 study	by	Genco	et	al,	11	general	dentistry	
and	periodontal	specialty	practices	including	a	com-
munity	dental	clinic,	utilized	the	American	Diabetes	
Association	Risk	Test	and	a	point	of	care	instrument	
to	measure	 hemoglobin	 A1c	 among	 1,022	 partici-
pants.17	They	identified	individuals	(n=416)	with	po-
tential	diabetes	or	prediabetes	and	referred	them	to	
a	physician	for	further	evaluation.17	The	study	dem-
onstrated	 dental	 screening	 feasibility	 for	 diabetes	
and	prediabetes,	as	well	as	acceptance	among	den-
tal	 staff,	 patients	 and	 their	 physicians.17	 Although	
the	Genco	et	al	study	had	notable	findings,	due	to	
various	barriers	including	lack	of	insurance	coverage	
for	screenings	in	a	dental	setting,	and	patient’s	lack	
of	 compliance	 for	 follow-up	 after	 screening	 in	 pri-
vate	dental	practices,	the	authors	were	hesitant	to	
recommend	diabetes	screenings	in	traditional	dental	
settings.17	

An	8	 item	survey	of	 randomly	 selected	patients	
from	a	New	Jersey	Dental	School	and	several	private	
practice	 clinics	 (n=470)	 was	 conducted	 regarding	
patient	attitudes	toward	chairside	medical	screening	
in	a	dental	setting.18	The	responses	of	the	majority	
of	 the	 participants	were	 favorable	 towards	 having	
a	dentist	perform	screening	for	heart	disease,	high	
blood	pressure,	diabetes,	human	immunodeficiency	
virus	infections	and	hepatitis	infection.18

A	cross-sectional	study	conducted	by	Creanor	et	
al	 utilized	 a	 1-page	 questionnaire	 among	 patients	
within	2	primary	care	dental	clinics	and	16	general	
practices	in	South-West	England.19	The	survey	was	
designed	 to	 determine	 attitudes	 toward	 chairside	
medical	screenings,	 including	diabetes,	among	pa-
tients	attending	appointments	at	primary	care	den-
tal	clinics	and	general	dental	practices.19	A	total	of	
626	 surveys	 were	 completed	 from	 18	 sites	 at	 an	
87%	rate	of	agreement	for	the	importance	of	den-
tists	screening	for	medical	conditions.19	

As	 part	 of	 The	 Dental	 Practice-Based	 Research	
Network,	 a	 study	 in	28	 community	dental	 practic-
es	 recruited	 498	 patients	 to	 test	 the	 feasibility	 of	
screening	for	abnormal	random	blood	glucose	levels	
using	glucometers	and	finger-stick	testing.20	Among	
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the	 participants,	 greater	 than	 80%	 liked	 the	 idea	
and	62%	would	recommend	their	dentist	to	others,	
if	blood	glucose	testing	was	available.20	

The	purpose	of	this	pilot	study	was	to	implement	
the	American	Diabetes	Association	diabetes	risk	test	
to	 identify	patients	at	 risk	 for	undiagnosed	 type	2	
diabetes	 in	 an	 educational	 dental	 hygiene	 setting	
and	to	determine	the	rate	of	compliance	and	results	
when	 a	 point-of-care	 A1c	 screening	 was	 recom-
mended.

metHoDS anD materialS

reSultS

This	 descriptive	 study	 consisted	 of	 a	 purposive	
sample	 of	 patients	 at	 an	 academic	 dental	 hygiene	
clinic.	 Permission	 to	 utilize	 the	 validated	 diabetes	
risk	test	was	granted	by	the	American	Diabetes	As-
sociation.	The	American	Diabetes	Association	diabe-
tes	risk	test	questionnaire	included	age,	sex,	history	
of	 gestational	 diabetes,	 family	 history	 of	 diabetes,	
physical	activity	and	weight.	A	score	of	5	or	higher	
on	the	diabetes	risk	test	indicated	an	increased	risk	
for	developing	type	2	diabetes.	In	addition	to	the	7	
questions,	2	yes/no	response	questions	were	includ-
ed.	The	first	question	inquired	of	a	previous	diagno-
sis	of	high	blood	sugar,	borderline	diabetes,	predia-
betes	or	diabetes	type	1	or	2.	The	second	question	
was	presented	at	the	end	of	the	American	Diabetes	
Association	 risk	 test,	 and	 inquired	 of	 participant’s	
willingness	to	have	a	finger	stick	to	measure	2	to	3	
month	average	blood	glucose,	if	their	risk	test	score	
indicated	 increased	 risk	 for	 type	 2	 diabetes	 (≥5).	
Considering	health	literacy	levels,	the	term	A1c	was	
omitted	from	the	second	question,	and	replaced	with	
blood	sugar.	Two	principal	investigators	and	1	clinic	
staff	 member,	 all	 registered	 dental	 hygienists,	 ad-
ministered	 the	 study	 informed	 consent	 forms,	 the	
A1c	 tests	 and	 completed	 follow-up	 referral	 letters.	
Dental	 hygiene	 students	 administered	 a	 National	
Cash	 Register	 carbonless	 2-page	 paper	 version	 of	
the	American	Diabetes	Association	diabetes	risk	test.

Eligibility	criteria	for	the	study	included	all	patients	
who	 presented	 to	 the	 clinic	who	were	 18	 years	 or	
older	not	previously	diagnosed	with	prediabetes	or	
diabetes.	Exclusion	criteria	included	participants	with	
a	preexisting	diagnosis	of	high	blood	sugar,	border-
line	diabetes,	prediabetes,	or	diabetes	mellitus	type	1	
or	type	2.	The	university’s	institutional	review	board	
ensured	 the	 protection	 of	 the	 subjects	 engaged	 in	
this	study.	

During	 appointment	 check-in,	 study	 personnel	
provided	 patients	 an	 implied	 consent	 form	 which	
explained	the	study,	and	participants	 in	agreement	
self-completed	 the	 American	 Diabetes	 Association	
diabetes	risk	 test.	Once	 the	risk	 test	was	complet-
ed,	 dental	 hygiene	 students	 identified	 participants	
determined	to	be	at	increased	risk	for	diabetes	and	

alerted	study	personnel.	Participants	who	scored	a	5	
or	greater	and	indicated	yes	to	having	their	average	
blood	glucose	measured	had	their	A1c	tested	via	a	
point	 of	 care	 instrument,	 the	 DCA	 Vantage™.	 The	
DCA	Vantage™	was	 found	 to	meet	 the	 acceptance	
criteria	 of	 the	National	Glycohemoglobin	Standard-
ization	 Program	 certification	 criteria	 of	 A1c	 instru-
ments,	 making	 it	 equivalent	 to	 laboratory-based	
methods.21,22	Participants	with	A1c	indicative	of	pre-
diabetes	or	diabetes	based	on	the	American	Diabetes	
Association	guidelines,	5.7%	or	greater,	referred	to	
their	primary	physician	for	further	assessment.5	Ad-
ditionally,	a	copy	of	the	completed	American	Diabe-
tes	Association	risk	test,	the	results	of	the	A1c	test,	
and	an	accompanying	letter	explaining	patient’s	risk	
were	mailed	to	the	physician	of	record.

The	 questionnaire	 responses	 were	 entered	 into	
electronic	 format	 via	Microsoft	 Excel.	 A	quality	 as-
sessment	was	undertaken	by	which	a	random	sam-
ple	 of	written	 surveys	were	 audited	 for	 data-entry	
error.	The	analysis	included	descriptive	statistics	us-
ing	frequency	percentiles,	with	Wald	and	Exact	Bino-
mial	95%	CI	calculated	for	selected	variables.	Asso-
ciations	between	select	variables	were	assessed	via	
contingency	tables	and	Fisher’s	Exact	Test.	The	main	
analysis	used	data	from	all	patients	who	participated	
in	the	survey	who	did	not	have	known	pre-existing	
diabetes	 conditions	 (n=159).	 To	 assess	 robustness	
of	 study	 results	 to	missing	 data,	 sensitivity	 analy-
ses	were	performed	via	 full	 case	 analysis	 (n=145)	
and	mean	imputation	for	missing	values	(n=159).	All	
statistical	analyses	were	performed	in	STATA®	statis-
tics/data	analysis	software	version	11.2.

The	 study	 profile	 of	 solicited	 study	 patients	 is	
shown	in	Figure	1.	A	total	of	179	of	458	solicited	pa-
tients	agreed	to	participate	in	the	study	(compliance	
rate	39%,	Binomial	95%	CI:	35	to	44%),	with	25	of	
the	179	study	participants	 reported	known	pre-ex-
isting	prediabetes	or	diabetes	conditions	and	did	not	
meet	 study	 criteria.	 As	 per	 the	American	Diabetes	
Association	diabetes	risk	test,	64	of	the	154	partici-
pants	without	pre-existing	conditions	included	in	the	
analysis	were	at	 increased	risk	 for	 type	2	diabetes	
with	an	at-risk	prevalence	of	42%	(Binomial	95%	CI:	
34	to	50%).	Of	the	64	participants	who	were	deter-
mined	at	risk,	36	reported	they	would	take	the	A1c,	
5	reported	they	would	not,	and	23	did	not	report	an	
answer.	Once	the	64	at-risk	patients	were	informed	
of	their	risk	score	as	per	the	American	Diabetes	As-
sociation	 diabetes	 risk	 test	 by	 research	 personnel,	
41	patients	 took	the	A1c	 test	offered.	(Compliance	
rate	64%,	Binomial	95%	CI:	51	to	76%).	

Table	 I	 shows	 descriptive	 statistics	 of	 the	 study	
population	 included	 in	 the	 analysis	 (n=154).	 The	
majority	 of	 patients	were	 female	 (66%),	 50	 years	
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Total	Survey	Population
(n=154)

Gender,	n	(Percent	female) 101	(66%)
Age,	years

<40,	n	(Percent)
40	to	49,	n	(Percent)
50	to	59,	n	(Percent)
≥60,	n	(Percent)

43	(28%)
11	(7%)
28	(18%)
72	(47%)

Direct	family	member	with	diabetes
yes,	n	(Percent)
no,	n	(Percent)
missing,	n	(Percent)

49	(32%)
102	(66%)
3	(2%)

Previous	high	blood	pressure	diagnosis
yes,	n	(Percent)
no,	n	(Percent)
missing,	n	(Percent)

46	(30%)
105	(68%)
3	(2%)

Physicially	activity
yes,	n	(Percent)
no,	n	(Percent)
missing,	n	(Percent)

31	(20%)
121	(79%)
2	(1%)

Table	 I:	 Demographic	 Characteristics	 of	
Study	Population

Total	A1c	Tests	Administer	
(n=41)

Mean	A1c,	(95%	Cl)* 5.82%	(5.70%,	5.96%)
A1c	Range	distributions
Normal	(A1c<5.7%),	n	
(Percent) 14	(34.15%)

Increased	diabetes	risk	
(5.7%≤A1c	<	6.5%),	n	
(Percent)

25	(60.98%)

Diabetes	(A1c≥6.5%),	n	
(Percent) 2	(4.88%)

Table	II:	A1c	Test	Results

Figure	1:	Associations	between	Demograph-
ics	and	Compliance	for	A1c	Screening

of	age	or	older	(65%),	reported	no	physical	activity	
(79%),	did	not	have	a	previous	high	blood	pressure	
diagnosis	 (68%)	 and	 did	 not	 have	 a	 direct	 family	
member	with	diabetes	(66%).	Associations	between	
demographics	 and	 response	 to	 take	 the	 A1c	 are	
shown	 in	Figure	1.	No	statistically	significant	asso-
ciations	were	found	between	demographic	variables	
and	patient	 responses	 to	 take	the	A1c	test.	Of	 the	
41	patients	who	did	receive	the	A1c	test,	the	mean	
A1c	was	5.82%	(95%	CI	5.70	to	5.96%),	as	shown	
in	Table	II.	As	per	the	American	Diabetes	Association	
parameters,	 the	majority	of	patients	 (61%)	scored	
an	A1c	between	5.7%	and	6.5%	indicating	increased	
risk	for	diabetes.5

DiScuSSion

Among	the	undiagnosed	patients	who	participated	
in	the	American	Diabetes	Association	risk	test,	42%	
were	found	to	be	at	increased	risk	for	diabetes	and	
were	then	referred	to	their	physician	for	further	eval-
uation.	Even	without	A1c	testing,	administering	the	
American	Diabetes	Association	risk	test	was	found	to	
be	a	beneficial	health	promotion	tool	for	identifying	
patients	at	risk	for	developing	diabetes.	

There	was	a	64%	rate	of	agreement	among	 the	
high-risk	group	to	have	their	A1c	tested.	The	admin-
istration	of	the	American	Diabetes	Association	diabe-
tes	risk	test	created	an	opportunity	for	dialogue	be-
tween	the	patient	and	the	oral	health	care	provider.	
Moreover,	the	utilization	of	the	diabetes	risk	test	in	

a	dental	setting	may	provide	incentive	for	follow-up	
with	a	physician.	Based	on	the	point	of	care	instru-
ment,	the	majority	(61%)	had	an	A1c	in	the	predia-
betes	or	diabetes	range.	Although	a	point	of	care	A1c	
assay	 is	 not	 recommended	 for	 a	 diagnosis	 of	 pre-
diabetes	or	diabetes,	an	A1c	test	should	be	done	in	
a	 laboratory	using	a	method	meeting	National	Gly-
cohemoglobin	 Standardization	 Program	 and	Diabe-
tes	Control	and	Complications	Trial	certification	and	
standards;	 it	may	serve	as	a	convenient	screening	
tool	 and	 improve	 patient	 compliance	 for	 physician	
follow-up.7	Patients	were	provided	with	a	written	re-
ferral	and	the	principal	investigators	sent	a	copy	of	
the	American	Diabetes	Association	diabetes	risk	test	
along	with	a	letter	to	the	physician	of	record	for	fur-
ther	patient	evaluation.	
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The	rate	of	participation	among	patients	who	took	
the	American	Diabetes	Association	diabetes	risk	test	
may	be	explained	by	 the	 length	of	 time	 it	 takes	a	
patient	 to	 receive	preventative	dental	hygiene	ser-
vices	in	an	educational	setting.	Relying	on	the	front	
office	and/or	dental	hygiene	students	to	administer	
the	American	Diabetes	Association	diabetes	risk	test	
at	 the	 start	 of	 the	 patient	 appointment	was	 not	 a	
reliable	method	of	administration.	Incorporating	the	
American	 Diabetes	 Association	 diabetes	 risk	 test	
along	with	other	risk	assessments	conducted	during	
the	dental	hygiene	process	of	care	may	improve	the	
rate	of	compliance	and	reinforce	the	association	be-
tween	diabetes	and	periodontitis.	

National	 data	 indicate	 the	 incidence	 and	 preva-
lence	 of	 prediabetes	 and	 diabetes	 is	 on	 the	 rise.1	
Type	2	diabetes	is	a	manageable	disease	with	early	
diagnosis.	The	majority	of	adult	patients	have	an	an-
nual	visit	with	a	dental	provider,	and	implementation	
of	 the	American	Diabetes	Association	diabetes	 risk	
test	can	help	to	identify	patients	at	increased	risk	for	
diabetes.	The	tool	could	be	utilized	in	any	dental	set-
ting	to	provide	patients	with	important	health	infor-
mation,	potentially	improving	health	promotion	and	
disease	prevention.3	Large	scale	clinical	 trials	need	
to	be	conducted	to	assess	feasibility,	acceptance	and	
cost-effectiveness	of	screening	 in	a	dental	as	com-
parted	to	a	medical	setting.	

Health	screenings	are	more	cost-effective	than	the	
treatment	of	disease	and	could	potentially	ease	the	
economic	burden	of	diabetes	care.4	Additionally,	im-
plementation	of	a	health	screening	tool	within	a	den-
tal	setting	could	provide	an	opportunity	to	increase	
collaboration	among	dental	and	medical	providers.

concluSion
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Research	 in	 medical	 settings	 reports	 that	 pa-
tients’	 satisfaction	 with	 their	 provider	 is	 an	 im-
portant	 predictor	 of	 their	willingness	 to	 return	 for	
follow-up	 visits,	 their	 cooperation	 with	 treatment	
recommendations	and	the	likelihood	that	they	rec-
ommend	their	provider	to	other	patients.1-3	Several	
studies	in	dentistry	have	shown	similar	findings.	For	
example,	Patel	et	al	concluded	that	the	relationship	
with	a	periodontist	was	related	to	patients’	decision	
to	accept	a	recommendation	to	have	surgical	treat-
ment.4	 Inglehart	 et	 al	 documented	 that	 the	 level	
of	 satisfaction	 with	 their	 dentist	 affected	 whether	
and	how	 long	patients	had	used	a	bite	splint	 they	
had	received	because	they	suffered	from	bruxism.5	
Numerous	other	studies	provided	additional	support	
for	 the	 importance	 of	 dental	 patients’	 satisfaction	
with	 their	 provider,	 for	 reducing	 patients’	 dental	
fear	and	anxiety,	for	increasing	their	confidence	in	
their	dentist,	and	for	achieving	more	positive	treat-
ment	outcomes.6-14

One	aspect	of	a	patient	visit	 that	was	 identified	

Do	Waiting	Times	in	Dental	Offices	Affect	Patient	
Satisfaction	and	Evaluations	of	Patient-Provider	
Relationships?	A	Quasi-experimental	Study
Marita	Rohr	Inglehart,	Dr.	phil.	habil;	Alexander	H.	Lee,	BS;	Kristin	G.	Koltuniak,	BS,	
RDH;	Taylor	A.	Morton,	RDH,	BS;	Jenna	M.	Wheaton,	RDA,	RDH,	BSDH

Abstract
Purpose:	Spending	time	in	waiting	rooms	prior	to	dental	visits	is	not	uncommon	for	dental	hygiene	pa-
tients.	The	objectives	were	to	determine	if	the	length	of	a	patients’	waiting	time	affected	their	satisfaction	
with	the	appointment	and	their	evaluation	of	their	provider.	In	addition,	the	patient’s	level	of	education	
and	whether	the	dental	visit	is	a	first	visit	will	be	examined	to	determine	if	these	affected	the	outcome.
Methods:	Survey	data	were	collected	from	399	adult	patients	who	came	for	regularly	scheduled	visits	to	
a	dental	school	clinic.	The	patients	ranged	in	age	from	19	to	93	years	(mean=52	years;	SD=16.9).	For	
29%	of	the	patients,	this	visit	was	the	first	visit	with	this	provider.
Results: The	patients	whose	providers	were	early	(n=65)	were	more	satisfied,	more	likely	to	plan	to	
follow	their	provider’s	recommendation	and	evaluated	their	relationship	with	their	provider	more	posi-
tively	than	patients	whose	providers	were	on	time	(n=283),	while	the	patients	in	the	“late”	group	(n=32)	
showed	 the	most	negative	 responses	 to	all	questions.	Patients	 from	higher	educational	backgrounds	
were	most	negative	in	their	responses	when	their	providers	were	late.	Patients	with	a	first	visit	whose	
providers	were	late	had	the	most	negative	evaluations	of	the	patient-provider	relationship.
Conclusion:	Long	waiting	times	prior	to	a	scheduled	dental	appointment	have	a	negative	effect	on	pa-
tients’	satisfaction	with	their	visit,	the	evaluations	of	the	patient-provider	relationship	and	the	patients’	
intentions	to	return.
Keywords:	dental	hygienists,	dentists,	patients,	dentist-patient	relationships,	patient	appointment,	pa-
tient	satisfaction,	patient	schedule,	patient	compliance,	patient	cooperation
This	study	supports	the	NDHRA	priority	area,	Health Promotion/Disease Prevention: Assess	strate-
gies	for	effective	communication	between	the	dental	hygienist	and	client.

research

introDuction
as	having	a	negative	effect	on	patients’	satisfaction	
with	their	provider	was	the	 length	of	time	the	pa-
tients	spent	in	a	waiting	room.	This	relationship	was	
documented	for	patients	in	many	different	medical	
settings,	such	as	when	seeking	care	in	emergency	
rooms,	receiving	chemotherapy	treatment,	visiting	
a	primary	care	provider,	or	a	gynecologist,	obste-
trician	 or	 other	 medical	 specialists.15-20	 In	 dental	
offices,	 patients’	 dissatisfaction	 with	 long	 waiting	
times	have	been	documented	as	well.21-23	However,	
no	 study	 so	 far	 explored	 how	 the	 exact	 length	 of	
the	patient’s	time	in	the	waiting	room	would	affect	
their	satisfaction	with	their	provider,	their	intentions	
to	cooperate	with	treatment	recommendations	and	
their	 intentions	 to	 return	 for	 future	 dental	 visits.	
The	first	objective	of	this	study	is	to	explore	if	hav-
ing	a	long	waiting	time	versus	not	having	to	wait	or	
having	a	dentist	who	is	early	affects	a	patient’s	re-
sponse	to	their	providers	and	their	intended	treat-
ment	cooperation.

In	addition	to	exploring	this	relationship	in	gen-
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eral,	it	is	also	interesting	to	reflect	whether	certain	
groups	 of	 patients	 will	 respond	 to	 longer	 waiting	
times	 more	 negatively	 than	 other	 groups	 of	 pa-
tients.	One	potential	moderating	factor	could	be	the	
patient’s	 level	 of	 education.	 Research	 found	 that	
there	is	a	general	relationship	between	patient	sat-
isfaction	and	level	of	education.	Patients	with	lower	
levels	of	education	were	on	average	more	satisfied	
with	their	medical	care	and	providers	than	patients	
with	higher	 levels	of	education.24-26	 In	 the	context	
of	exploring	the	effects	of	length	of	waiting	time	on	
dental	 patients’	 satisfaction,	 these	 earlier	 findings	
might	not	only	result	in	the	prediction	that	less	edu-
cated	patients	would	be	more	satisfied	than	better	
educated	patients,	but	there	might	be	a	differential	
effect	of	waiting	 time	 length	 in	 these	groups.	The	
second	objective	 is	 to	explore	whether	a	patient’s	
level	of	formal	education	(more	precisely,	the	years	
of	schooling	they	had	received)	will	differentially	af-
fect	their	satisfaction	as	a	function	of	the	length	of	
their	waiting	time.	It	 is	hypothesized	that	patients	
with	 more	 formal	 education	 will	 be	 less	 satisfied	
than	patients	with	 less	 formal	education,	and	that	
this	effect	would	be	especially	large	when	patients	
had	a	long	waiting	time.	

A	 second	 moderating	 factor	 might	 be	 whether	
a	 dental	 visit	 is	 a	 patient’s	 first	 encounter	with	 a	
provider	 or	 whether	 a	 patient	 has	 an	 already	 es-
tablished	relationship.	At	a	new	patient	visit,	den-
tal	care	providers	do	not	only	need	to	assure	that	
they	 collect	 all	 the	 necessary	 medical	 and	 dental	
information	 to	 provide	 safe	 and	 the	 best	 possible	
care	 for	 a	 patient,	 but	 they	 also	 have	 to	 develop	
good	rapport	with	a	patient.	The	question	is	how	the	
length	of	waiting	time	affects	a	new	patient	versus	
an	established	patient’s	response	to	their	providers.

metHoDS anD materialS

This	research	was	determined	to	be	exempt	from	
oversight	by	 the	Institutional	Review	Board	 for	 the	
Health	and	Behavioral	Sciences	at	the	University	of	
Michigan	in	Ann	Arbor.

Respondents:	An	a	priori	power	analysis	with	the	
program	package	G*Power	3.1.2	was	conducted	to	
compute	the	needed	sample	size	given	alpha=0.05,	
the	 power=0.95	 and	 a	medium	effect	 size	 of	 0.20	
when	using	a	univariate	of	analysis	 to	 test	 for	sig-
nificant	differences	in	the	average	responses	of	re-
spondents	whose	provider	was	early,	late	or	on	time.	
The	result	showed	that	a	sample	size	of	390	patients	
was	needed.	Data	were	collected	from	399	regularly	
scheduled	adult	dental/dental	hygiene	patients.	Table	
I	shows	that	the	sample	was	quite	heterogeneous	in	
regard	to	gender,	age	and	years	of	education.	There	
were	approximately	equal	numbers	of	male	(n=196)	
and	 female	 (n=203)	 patients.	 The	 patients	 ranged	
in	 age	 from	19	 to	 93	 years	 (mean=52	 years)	 and	

their	years	of	education	ranged	from	6	to	30	years	
(mean=14	years).	

Procedure:	The	patients	were	informed	about	the	
study	when	 they	 arrived	 for	 a	 regularly	 scheduled	
appointment	in	the	waiting	room	area	of	a	Midwest-
ern	dental	school.	If	they	agreed	to	respond	to	a	self-
administered	 survey	 after	 their	 appointment,	 they	
received	the	survey	and	a	voucher	for	free	parking	
during	 the	 visit	 from	 the	 research	 assistant.	 They	
responded	to	the	anonymous	survey	after	their	ap-
pointment	 and	 returned	 it	 in	 a	 sealed	 envelope	 to	
the	research	assistant.	The	return	of	the	survey	was	
seen	as	giving	 implicit	consent.	No	written	consent	
was	required	because	the	survey	was	anonymous.	

Materials:	 A	 survey	 instrument	 was	 developed	
by	 the	 research	 team	and	 then	pilot	 tested	with	a	
group	of	10	patients.	The	pilot	data	showed	that	the	
questions	were	easy	to	understand	and	that	only	for-
matting	changes	were	needed.	The	final	survey	con-
sisted	of	4	sets	of	questions.	The	first	set	asked	the	
patients	about	some	background	characteristics	such	
as	their	gender,	age,	years	of	education	and	whether	
this	dental	visit	was	their	first	visit	with	this	provider.	
Part	2	consisted	of	2	questions	related	to	the	length	
of	their	waiting	time.	Question	1	inquired	about	the	
length	of	the	waiting	time	in	minutes	and	Question	
2	asked	the	patients	to	indicate	categorically	if	their	

Background	
characteristics

Frequencies	
or	Mean

Percent	or	SD	
to	Range

Gender
Male
Female

196
203

49%
51%

Age Mean:	52	
years

16.87
19	to	93	years

Years	of	education Mean:	14	
years

2.76
6	to	30	years

Dental	visit	information
First	visit	to	dental	school

Yes
No

36
363

9%
91%

First	visit	with	this	student
Yes
No

117
282

29%
71%

Length	of	waiting	time	
in	minutes Mean:	9 10.91

0	to	75	minutes
Waiting	time	-	Provider	was:

Early
On	time
Late

66
298
34

17%*
75%
9%

Table	I:	Background	Characteristics	of	Study	
Participants

*Percentages	might	not	add	up	to	100%	due	to	rounding
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Satisfaction	with	appointment 1	and	2 3 4 5 Mean
SD

Satisfaction	with	dental	visit	today* 2% 2% 13% 83% 4.77
0.60

I	enjoyed	the	visit	today** 3% 11% 23% 64% 4.46
0.84

I	felt	comfortable	today** 2% 3% 20% 75% 4.68
0.65

I	learned	more	about	how	to	keep	my	teeth	healthy** 3% 5% 15% 77% 4.66
0.77

Index	“Satisfaction	with	appointment”	(alpha=0.763) 4.64
0.55

Evaluations	of	relationship

My	provider	was	well	prepared 1% 3% 11% 85% 4.79
0.57

My	provider	welcomed	me	in	a	friendly	manner** 1% 1% 9% 90% 4.87
0.44

My	provider	explained	what	would	be	done	today** 1% 1% 10% 88% 4.85
0.47

My	provider	took	time	to	listen	to	me** 1% 1% 11% 88% 4.85
0.47

I	trust	my	provider	to	give	good	treatment 1% 2% 11% 87% 4.84
0.48

I	plan	to	follow	my	provider’s	recommendations** 1% 3% 13% 84% 4.78
0.58

I	plan	on	returning	to	this	provider** 1% 1% 10% 88% 4.85
0.46

I	feel	my	provider	values	my	time** 1% 3% 10% 87% 4.81
0.54

Index	“Evaluation	of	relationship”	(alpha=0.962) 4.83
0.45

*Answers	ranged	from	1=not	at	all	to	5=very	satisfied
**Answers	ranged	from	1=strongly	disagree	to	5=strongly	agree

Table	II:	Patients’	Satisfaction	and	Relationship-Related	Responses

student	provider	was	early,	on	time	or	late	for	their	
appointment.	

The	third	set	of	questions	was	concerned	with	the	
patients’	satisfaction	with	the	appointment.	The	first	
of	these	4	satisfaction	questions	asked	about	the	pa-
tient’s	“Satisfaction	with	the	dental	visit	today,”	with	
answers	 ranging	 from	1=Not	 at	 all	 to	 5=Very	 sat-
isfied.	Three	additional	questions	had	a	Likert-style	
answer	format.	They	consisted	of	the	statements	“I	
enjoyed	 the	 visit	 today,”	 “I	 felt	 comfortable	 today”	
and	 “I	 learned	more	 about	 how	 to	 keep	my	 teeth	
healthy.”	Answers	ranged	from	1=Strongly	disagree	
to	5=Strongly	agree.	The	Cronbach	alpha	inter-item	
consistency	reliability	coefficient	for	these	four	items	
was	0.763.	

The	 final	 set	 of	 questions	 consisted	 of	 8	 Likert-
type	questions	concerning	the	patients’	evaluations	

of	their	relationship	with	their	provider	and	their	re-
sponses	related	to	cooperating	with	their	provider’s	
recommendations	 (“I	 plan	 to	 follow	 my	 provider’s	
recommendations”)	 and	 their	 likelihood	 to	 return	
to	the	provider	(“I	plan	to	return	to	this	provider”).	
These	answers	also	ranged	from	1=Strongly	disagree	
to	5=Strongly	agree.	Table	II	provides	an	overview	
of	the	wording	of	these	statements.	The	Cronbach	al-
pha	inter-item	consistency	reliability	index	for	these	
8	items	was	0.962.

Statistical	 analyses:	 The	 data	were	 entered	 into	
SPSS	(Version	21).	Descriptive	statistics	such	as	per-
centages,	 means,	 standard	 deviations	 and	 ranges	
were	provided	to	give	an	overview	of	the	responses.	
Inferential	 statistics	were	used	 to	 compare	 the	 re-
sponses	of	subgroups	of	patients.	Multivariate	analy-
ses	 of	 variance	 (MANOVA)	with	 the	 3	 independent	
variables	 “Length	of	waiting	 time”	 (with	 the	3	 lev-
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reSultS

Table	I	shows	that	196	male	and	203	female	pa-
tients	participated	 in	 this	 study.	 The	patients	were	
on	average	52	years	old	(range	19	to	93	years)	and	
had	an	average	of	14	years	of	education	(range	6	to	
30	 years),	with	 151	 patients	 having	 a	 high	 school	
diploma	or	fewer	years	of	education	and	221	having	
more	years	of	education	than	a	high	school	diploma.	
Nine	percent	of	the	patients	reported	that	this	was	
their	first	visit	 to	 the	dental	school,	and	29%	indi-
cated	 that	 it	was	 the	 first	 visit	with	 this	 particular	
student	provider.	When	the	patients	were	asked	how	
long	they	had	to	wait	in	the	waiting	room	area,	the	
average	 answer	 was	 8.59	minutes	 (range	 0	 to	 75	

els:	Provider	was	late,	on	time	or	early),	“Education”	
(≤12	years	of	education	vs.	>12	years	of	education),	
and	“Type	of	visit”	(first	vs.	repeat	visit)	and	the	de-
pendent	 variables	 satisfaction	with	 appointment	 (4	
items)	and	evaluations	or	 relationship	with	provid-
er	(8	items)	were	computed.	An	index	“Satisfaction	
with	 the	 appointment’	 and	an	 index	 “Evaluation	of	
the	patient-provider	relationship”	were	calculated	by	
averaging	the	responses	to	the	single	items	in	these	
2	 item	 sets.	 The	 inter-item	 consistency	 of	 these	2	
scales	was	determined	with	Cronbach	alpha	coeffi-
cients.	Univariate	analyses	of	variance	with	the	inde-
pendent	variable	“Waiting	time,”	“Level	of	education”	
and	 “First	 vs.	 not	 first	 visit”	 and	 the	 2	 indices	 as	
the	dependent	variables	were	conducted.	A	level	of	
p<0.05	was	accepted	as	significant.

minutes).	In	response	to	the	question	whether	their	
provider	had	been	early,	on	time,	or	 late,	17%	re-
ported	that	their	provider	was	early,	75%	that	their	
provider	 was	 on	 time,	 and	 9%	 that	 their	 provider	
was	late	(Table	I).

The	 vast	majority	 of	 patients	 was	 very	 satisfied	
with	 their	 dental	 visit	 (83%),	 agreed	 strongly	 that	
they	enjoyed	their	visit	(64%),	had	felt	comfortable	
(75%),	 and	 had	 learned	more	 about	 how	 to	 keep	
their	teeth	healthy	(77%)	(Table	II).	When	a	satis-
faction	 index	was	constructed	by	averaging	the	re-
sponses	to	these	4	items,	the	average	response	was	
4.64	on	a	5-point	scale	with	5	being	the	most	sat-
isfied	 response.	The	 responses	 to	 the	8	 items	 that	
measured	the	patients’	evaluations	of	their	relation-
ship	with	their	provider	and	their	intentions	to	follow	
treatment	recommendations	and	return	for	a	follow-
up	visit	were	also	very	positive.	Again,	over	80%	of	
the	 respondents	 strongly	 agreed	 that	 their	 provid-
er	was	well	prepared;	welcomed	them	in	a	friendly	
manner,	 explained	 what	 would	 be	 done,	 and	 took	
time	to	listen	to	them.	Over	80%	also	trusted	their	
provider,	planned	on	following	the	provider’s	recom-
mendations	and	on	returning	to	the	provider,	and	felt	
their	provider	valued	their	time.	When	an	index	was	
constructed	based	on	the	average	of	the	responses	
to	these	8	items,	the	average	response	was	4.83.

The	first	objective	was	to	compare	the	responses	
of	patients	who	had	reported	that	their	provider	had	
been	early,	on	time	or	late.	Table	III	shows	that	the	

Satisfaction	with	appointment Waiting	time	-	Provider	was:
Early On	time Late

Satisfaction	with	dental	visit	today?# 4.96 4.80 4.21***
I	enjoyed	the	visit	today.## 4.70 4.44 4.06**
I	felt	comfortable	today.## 4.82 4.68 4.39**
I	learned	more	about	how	to	keep	my	teeth	healthy.## 4.79 4.66 4.33*
Index	“Satisfaction	with	appointment” 4.81 4.64 4.25***
Evaluations	of	relationship
My	provider	was	well	prepared	for	my	visit. 4.89 4.81 4.47**
My	provider	welcomed	me	in	a	friendly	manner.## 4.89 4.89 4.69*
My	provider	explained	what	would	be	done	today.## 4.89 4.87 4.56**
My	provider	took	time	to	listen	to	me.## 4.91 4.87 4.53***
I	trust	my	provider	to	give	good	treatment. 4.86 4.86 4.63*
I	plan	to	follow	my	provider’s	recommendations.## 4.88 4.81 4.50**
I	plan	on	returning	to	this	provider.## 4.89 4.87 4.63*
I	feel	my	provider	values	my	time.## 4.89 4.85 4.34***
Index	“Evaluation	of	relationship	with	provider” 4.89 4.85 4.54***

Table	III:	Average	Responses	of	Patients	whose	Providers	Were	Early,	On	Time	or	Late

*p≤0.05;	**p≤0.01;	***	p≤0.001
#Answers	ranged	from	1	=	not	at	all	to	5	=	very	satisfied
##Answers	ranged	from	1	=	strongly	disagree	to	5	=	strongly	agree
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Figure	1:	Average	Satisfaction	with	the	Ap-
pointment	 of	 Patients	whose	 Provider	was	
Early,	On	Time	or	Late	by	Level	of	Education

First	Visit

Not	First	Visit

5

4
Early On	Time Late

Figure	2:	Average	Evaluation	of	the	Patient-
Provider	Relationship	of	Patients	whose	Pro-
vider	Was	Early,	On	Time	or	Late	by	First	vs.	
Not	First	Visit	with	This	Provider

patients	whose	provider	was	early	were	significantly	
more	 satisfied	 with	 their	 dental	 visit	 than	 the	 pa-
tients	 whose	 provider	 were	 on	 time,	 and	 that	 the	
least	 satisfied	 patients	 were	 those	 whose	 provider	
was	late	for	the	appointment	(4.96	vs.	4.80	vs.	4.21;	
p<0.001).	The	same	pattern	of	responses	was	also	
found	 in	 the	answers	to	 the	statements	“I	enjoyed	
the	 visit	 today,”	 “I	 felt	 comfortable	 today”	 and	 “I	
learned	more	about	how	to	keep	my	teeth	healthy.”	
In	each	 instance,	patients	whose	provider	was	 late	
were	 least	positive	 in	 their	 responses,	and	 the	pa-
tients	 whose	 provider	 were	 early	 were	most	 posi-
tive	(MANOVA:	F(4/754)=5.15;	p<0.001).	A	univari-
ate	analysis	of	variance	with	the	dependent	variable	
“Satisfaction	 with	 appointment”	 index	 showed	 the	
same	overall	pattern	of	responses.	

Table	III	also	shows	that	the	3	groups	of	respon-
dents	whose	 providers	were	 early,	 on	 time	 or	 late	
differed	in	the	same	way	in	their	evaluations	of	their	
relationship	 with	 their	 provider.	 For	 each	 of	 the	 8	
statements,	patients	whose	provider	had	been	 late	
were	significantly	 less	positive	about	their	relation-
ship	than	patients	whose	providers	were	early	or	on	
time	(MANOVA	F(16/742)=2.51;	p=0.001).	

In	addition	to	comparing	the	responses	of	patients	
whose	providers	were	early,	on	time	or	late,	it	was	
also	 explored	 how	 the	 patients’	 level	 of	 education	
affected	the	responses	of	 these	3	groups.	Figure	1	
shows	 the	 average	 level	 of	 satisfaction	 of	 patients	
with	lower	(12	years	or	less)	vs.	higher	(more	than	
12	years)	levels	of	education	in	each	of	the	3	wait-
ing	time	groups.	This	figure	shows	that	patients	with	
a	 lower	 level	 of	 education	 were	 more	 satisfied	 in	
each	of	the	3	groups	than	patients	with	higher	lev-
els	of	education	(4.82	vs.	4.48;	p<0.001).	In	addi-
tion,	patients	with	a	higher	level	of	education	whose	
provider	 was	 late	 were	 on	 average	 least	 satisfied	
with	 their	 appointment	 (mean:	 4.07)	 compared	 to	

all	other	groups	(p<0.01).	Table	IV	provides	the	de-
tailed	information	concerning	the	effects	of	 level	of	
education	on	satisfaction	and	provider	evaluations	of	
patients	in	the	3	groups.	Patients	with	lower	levels	of	
education	had	more	positive	average	overall	evalu-
ations	of	 their	 relationship	with	 their	provider	 than	
patients	 with	 higher	 levels	 of	 education	 (4.91	 vs.	
4.71;	p<0.01).	While	the	interaction	effects	between	
the	factors	“Waiting	time”	and	“Level	of	education”	
were	not	significant	for	most	of	the	evaluation	items,	
the	 average	 responses	 to	 the	 item	 “I	 feel	 that	my	
provider	values	my	time”	showed	again	that	patients	
with	higher	levels	of	education	were	least	positive	in	
response	to	this	item	compared	to	all	other	groups.	

The	final	question	was	whether	the	fact	that	a	pa-
tient	had	a	first	visit	with	a	provider	affected	 their	
responses	 to	 whether	 their	 provider	 was	 early,	 on	
time	or	late.	Figure	2	shows	that	the	average	over-
all	evaluations	of	patients	whose	provider	had	been	
late	 and	 for	 whom	 this	 visit	 was	 a	 first	 visit	 were	
least	positive	(Mean:	4.40),	while	the	responses	of	
patients	with	a	first	visit	whose	provider	were	early	
were	most	 positive	 (Mean:	 5.00)	 compared	 to	 the	
evaluations	of	all	other	respondents.	Table	V	shows	
that	the	fact	that	a	patient	had	a	first	vs.	not	a	first	
visit	with	a	provider	did	not	affect	how	satisfied	they	
were,	 how	 much	 they	 enjoyed	 the	 visit	 and	 how	
comfortable	they	felt.	However,	patients	with	a	first	
visit	agreed	less	strongly	that	they	had	learned	more	
about	how	to	keep	their	teeth	healthy	than	patients	
for	whom	this	visit	was	a	 repeat	visit.	 In	addition,	
patients	who	saw	providers	for	the	first	time	agreed	
less	 strongly	 that	 their	provider	was	well	 prepared	
for	their	visit,	welcomed	them	in	a	friendly	manner,	
explained	what	would	be	done	during	the	visit,	took	
time	to	listen	and	valued	their	time	than	patients	for	
whom	this	visit	was	not	a	first	visit	with	this	provid-
er.	Patients	with	a	first	visit	whose	provider	was	late	
had	 the	 least	 positive	 response	 to	 the	 statements	
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Satisfaction	with	appointment ≤HS	vs.	
>HS

Waiting	time
Total

Early On	time Late

Satisfaction	with	dental	visit	today?#
≤HS 5.00 4.78 5.00*** 4.83***
>HS 4.91 4.80 3.95 4.74

I	enjoyed	the	visit	today.##
≤HS 4.77 4.58 4.78 4.63***
>HS 4.63 4.35 3.86 4.34

I	felt	comfortable	today.##
≤HS 4.80 4.78 4.78 4.78
>HS 4.83 4.62 4.32 4.62

I	learned	more	about	how	to	keep	my	teeth	
healthy.##

≤HS 4.90 4.73 4.89 4.77**
>HS 4.69 4.60 4.14 4.57

Index	“Satisfaction	with	appointment”
≤HS 4.87 4.72 4.86** 4.82***
>HS 4.76 4.59 4.07 4.48

Evaluations	of	relationship

My	provider	was	well	prepared	for	my	visit.
≤HS 4.93 4.82 4.88 4.85*
>HS 4.85 4.79 4.41 4.76

My	provider	welcomed	me	in	a	friendly	manner.##
≤HS 4.93 4.89 4.88 4.90
>HS 4.85 4.88 4.68 4.86

My	provider	explained	what	would	be	done	today.##
≤HS 4.93 4.90 4.88 4.91*
>HS 4.85 4.85 4.50 4.82

My	provider	took	time	to	listen	to	me.##
≤HS 4.97 4.89 4.88 4.91*
>HS 4.85 4.85 4.45 4.81

I	trust	my	provider	to	give	good	treatment.
≤HS 4.93 4.87 5.00 4.89**
>HS 4.79 4.84 4.55 4.81

I	plan	to	follow	my	provider’s	recommendations.##
≤HS 4.97 4.86 4.75 4.87*
>HS 4.79 4.76 4.45 4.74

I	plan	on	returning	to	this	provider.##
≤HS 4.97 4.87 5.00 4.90**
>HS 4.82 4.87 4.55 4.83

I	feel	my	provider	values	my	time.##
≤HS 4.97 4.90 5.00*** 4.92***
>HS 4.82 4.81 4.18 4.75

Index	“Evaluation	of	relationship	with	provider”
≤HS 4.95 4.88 4.91 4.91**
>HS 4.83 4.83 4.47 4.71

Table	IV:	Average	Responses	of	Patients	with	High	School	or	Fewer	Years	of	Education	vs.	
With	More	Years	than	High	School	Education	whose	Providers	Were	Early,	On	Time	or	Late

*p≤0.05;	**p≤0.01;	***p≤0.001
#Answers	ranged	from	1=not	at	all	to	5=very	satisfied
##Answers	ranged	from	1=strongly	disagree	to	5=strongly	agree

“My	provider	explained	what	would	be	done	today”	
and	“My	provider	took	time	to	listen”	compared	to	all	
other	respondent	groups.

DiScuSSion

Patients’	satisfaction	with	their	medical	and	dental	
visits	 and	 their	 provider	 is	 crucial	 for	 their	willing-
ness	to	cooperate	with	treatment	recommendations,	
their	willingness	to	return	for	a	follow-up	visit	and	to	
recommend	a	provider	to	other	patients.1-5	While	a	
lack	of	treatment	cooperation	ultimately	might	affect	

patients’	health,	not	returning	for	follow-up	appoint-
ments	 and	 not	 recommending	 a	 provider	 to	 other	
patients	 can	 clearly	 affect	 the	 success	 of	 a	 dental	
practice.5	 Avoiding	 situations	 that	 negatively	 affect	
patients’	satisfaction	is	therefore	crucial.	The	results	
of	 this	 study	 showed	 that	 letting	 patients	 wait	 for	
their	appointments	and	not	being	on	time	affects	their	
satisfaction	negatively.	Managing	appointment	times	
carefully	is	therefore	important.	However,	there	are	
times	when	patients	might	have	to	wait	due	to	un-
foreseen	events.	The	way	these	situations	are	being	
managed	 seem	 to	 determine	 ultimately	 how	much	
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Satisfaction	with	appointment First	vs.	
Not	First

Waiting	time	-	Provider	was:
Total

Early On	time Late

Satisfaction	with	dental	visit	today?#
First 4.88 4.79 4.08 4.73

Not	First 5.00 4.80 4.37 4.80

I	enjoyed	the	visit	today.##
First 4.42 4.47 4.00 4.40

Not	First 4.86 4.43 4.21 4.48

I	felt	comfortable	today.##
First 4.63 4.67 4.31 4.62

Not	First 4.93 4.68 4.53 4.70

I	learned	more	about	how	to	keep	my	teeth	healthy.##
First 4.46 4.63 4.15 4.54*

Not	First 4.98 4.68 4.47 4.71

Index	“Satisfaction	with	appointment”
First 4.59 4.64 4.13 4.52

Not	First 4.94 4.65 4.39 4.65
Evaluations	of	Relationship#

My	provider	was	well	prepared	for	my	visit.
First 4.70 4.77 4.38 4.71*

Not	First 5.00 4.18 4.56 4.83

My	provider	welcomed	me	in	a	friendly	manner.
First 4.70 4.89 4.62 4.81*

Not	First 5.00 4.89 4.78 4.90

My	provider	explained	what	would	be	done	today.
First 4.70 4.86 4.31* 4.76***

Not	First 5.00 4.88 4.78 4.89

My	provider	took	time	to	listen	to	me.
First 4.74 4.86 4.31* 4.77**

Not	First 5.00 4.87 4.72 4.88

I	trust	my	provider	to	give	good	treatment.
First 4.74 4.85 4.54 4.79

Not	First 4.93 4.86 4.72 4.86

I	plan	to	follow	my	provider’s	recommendations.
First 4.74 4.77 4.46 4.73

Not	First 4.95 4.82 4.56 4.82

I	plan	on	returning	to	this	provider.
First 4.74 4.85 4.54 4.79*

Not	First 4.98 4.88 4.72 4.88

I	feel	my	provider	values	my	time.
First 4.74 4.80 4.15 4.71**

Not		First 4.98 4.86 4.56 4.86

Index	“Evaluation	of	relationship	with	provider”
First 5.00 4.49 4.40* 4.61

Not	First 4.87 4.88 4.57 4.85

Table	V:	Average	Responses	of	 Patients	with	a	First	 vs.	Not	a	First	Visit	 to	 the	Dental	
School	Clinics	whose	Providers	Were	Early,	On	time	or	Late

*p≤0.05;	**p≤0.01;	***p≤0.001
#Answers	ranged	from	1=not	at	all	to	5=very	satisfied
##Answers	ranged	from	1=strongly	disagree	to	5=strongly	agree

the	 length	 of	 waiting	 affects	 patients’	 satisfaction,	
at	least	in	the	short	term.	Research	in	medical	set-
tings	found	that	when	medical	care	providers	were	
late	 for	 their	appointment	with	a	patient,	spending	
more	time	with	the	patient	during	the	appointment	
could	moderate	the	negative	effects	of	a	long	waiting	
time.19,27,28	

The	results	of	this	study	showed	that	patient	char-
acteristics	might	also	affect	the	degree	to	which	lon-
ger	waiting	times	affect	patients’	satisfaction.	While	
previous	research	clearly	documented	that	patients’	

level	of	education	was	related	to	their	treatment	sat-
isfaction,24-26	 this	 is	 the	 first	 study	 that	 documents	
that	 patients’	 level	 of	 education	 might	 moderate	
their	responses	to	longer	waiting	times.	In	addition,	
there	is	some	evidence	that	whether	a	dental	visit	is	
a	new	patient	visit	could	further	moderate	patients’	
responses.	 Future	 studies	 could	 explore	 whether	
other	 patient	 characteristics	 such	 as	 patients’	 age	
might	also	affect	responses	to	longer	waiting	times.29	

In	addition	to	considering	how	longer	waiting	times	
affect	 patients’	 responses,	 it	 is	 also	 noteworthy	 to	
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consider	 that	 research	 showed	 that	 providers’	 sat-
isfaction	with	an	appointment	was	also	lower	when	
they	could	not	provide	on-time	care	for	their	patients	
and	the	patients	had	to	wait.18	Running	late	for	ap-
pointments	might	induce	stress	that	affects	patient-
provider	 interactions	 and	 providers’	 professional	
quality	of	life.	In	summary,	longer	waiting	times	for	
patients	are	not	only	likely	to	result	in	reduced	pa-
tient	and	provider	 satisfaction	 in	a	given	situation,	
but	might	affect	the	success	of	a	practice	in	the	long	
run.	

This	study	had	several	limitations.	First,	the	data	
were	collected	in	a	dental	school	setting	where	den-
tal	 care	 is	 relatively	 less	expensive,	but	 takes	 lon-
ger	 than	 in	 a	 private	 office.	 Answers	 to	 the	 ques-
tion	concerning	the	patients’	 intent	to	return	might	
be	affected	by	the	fact	that	they	were	seeking	den-
tal	 treatment	 for	 a	 reduced	 price.	 In	 private	 prac-
tice	settings,	patients’	intentions	to	return	to	a	pro-
vider,	 especially	 if	 a	 dental	 visit	 is	 their	 first	 visit,	
might	 therefore	 be	more	 affected	 by	 their	 level	 of	
satisfaction	with	an	appointment.	Second,	given	that	
these	data	were	collected	in	a	dental	school,	the	pa-
tients	might	 be	more	 likely	 to	 come	 from	 a	 lower	
socio-economic	background.	Future	 research	might	
therefore	 consider	 patients’	 economic	 situation	 in	
connection	with	their	 level	of	education	as	a	factor	
that	might	determine	the	patients’	responses	to	long	
waiting	times.	Third,	no	data	were	collected	concern-
ing	whether	these	patients	were	treated	by	dental	or	
dental	hygiene	students.	It	is	therefore	not	possible	
to	answer	the	question	whether	a	longer	waiting	time	
for	an	appointment	with	a	dental	hygienist	vs.	a	den-
tist	 would	 affect	 patients’	 responses	 differentially.	
Finally,	all	dependent	variables	were	assessed	with	
patients’	responses	to	a	survey.	In	future	studies,	it	
would	 be	 interesting	 to	 collect	 objective	 data	 such	
as	whether	patients	actually	return	to	a	provider	af-
ter	having	had	to	wait	for	a	long	time.	In	addition,	
several	possible	variables	 that	might	have	affected	
the	outcomes	such	as	the	procedure	performed	and	
the	amount	of	experience	of	the	provider	were	not	

included	and	should	be	considered	in	future	studies.	
Assessing	patients’	responses	at	later	points	in	time	
could	also	be	helpful	because	it	would	clarify	 if	the	
findings	in	this	study	hold	up	over	time.
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