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Previous studies have examined
various aspects of local anesthesia
administration by dental hygienists,
and provide support for the adminis-
tration of this pain control modality by
these providers.! Reporting on such
issues as overall frequency of use,
delegation, implementation, rates of
successful administration, incidence
of complications and dental practice
impact, these evaluations suggest
that employers are allocating local
anesthesia administration and dental
hygienists are providing effectual in-
jections that have presented positive
practice outcomes.!>

Although several studies have been
conducted, there has been minimal
information reported on perceptions
of educational preparedness, the use
of specific administration techniques
and acuity of need. Since a majority
of the U.S. dental boards currently
have regulations delegating local an-
esthesia administration by dental hy-
gienists, the intent of this study was
to investigate practice characteristics
and educational experiences of den-
tal hygiene providers in the U.S.57

Administration of local anesthesia
by dental hygienists has been studied
and reported in the literature for ap-
proximately 30 years.!> These stud-
ies have examined the characteristics
associated with the utilization of lo-
cal anesthesia by dental hygienists in
various practice settings. They reveal
that local anesthetic administration
is being delegated to dental hygien-
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Purpose: The goal of this project was to investigate the educational
experiences and the use of local anesthesia by dental hygiene pro-
viders in the U.S.

Methods: Approved by the Institutional Review Board at the Uni-
versity of Pittsburgh and undertaken from February to May 2009,
this study was designed using a questionnaire—based survey. Using
a randomized list obtained via the American Dental Hygienists” As-
sociation (ADHA), the survey questionnaires were sent via mail to
1,200 dental hygienists in the U.S. Quantitative evaluations were
confined to descriptive statistics including standard summation, an
estimation of means and a valid percent for identified variables.

Results: A total of 432 (n=432) of the 1,200 survey questionnaires
were returned, which represents a 36% response rate. The respon-
dents represented a total of 296 dental hygiene educational pro-
grams, and included practice sites that span all 50 states. Findings
indicate that the majority of responding dental hygienists perceive
a need for the use of this pain control modality in their practice
and administer local anesthetic injections. Additionally, the majority
of respondents that administer local anesthetic injections reported
that they perform local anesthetic administration for cases in which
the dentist provides total care. Furthermore, the results revealed
that the hygienists that received training in the administration of
local anesthesia injections reported a higher rate of educational pre-
paredness in 6 of the 7 educational topics listed in this survey: lo-
cal anesthesia related topics (local anesthesia administration, local
anesthetic pharmacology and local anesthetic complications), basic
pharmacology, medical emergency management and special needs
care.

Conclusion: This examination parallels the results presented in
previous studies, while offering new data relating to local anesthe-
sia administration by dental hygienists. With the majority of dental
hygienists reporting a perceived need and the use of this method
of pain control, this practice appears to be a significant addition to
overall dental care and dental hygiene education.
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This study supports the NDHRA priority area, Clinical Dental Hy-
giene Care: Assess how dental hygienists are using emerging sci-
ence throughout the dental hygiene process of care.
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ists by their employers and that dental hygienists
are administering successful injections, which have
resulted in positive practice outcomes.

The delegation of local anesthesia administration
by dental hygiene employers has been frequently
reported using survey model research within in-
dividual states. In 1980, based on their survey of
dental hygiene graduates from California, Rich and
Smorang reported that 100% of periodontists and
86% of general dentists delegated the administra-
tion of local anesthesia to dental hygienists.? In a
survey of dentists and dental hygienists in Arkansas,
DeAngelis and Goral found that 94% of dentists del-
egated this responsibility to their dental hygienists.*
Additionally, Anderson reported that 95% of dental
hygienists who completed a Minnesota continuing
education course reported their employer delegated
responsibility for administering local anesthesia.!

Previous studies have also demonstrated that uti-
lization of local anesthesia administration by dental
hygienists varies by practice type, with the highest
frequency of usage occurring in periodontal practic-
es. In a survey of Minnesota dental hygienists, An-
derson found that 47.6% of dental hygienists work-
ing in periodontal offices reported administering
local anesthesia for 3 to 6 patients each week, while
63% of hygienists working in general practice ad-
ministered local anesthesia for 1 or 2 patients each
week. In the same report, Anderson also revealed
that, overall, 92% of hygienists were frequently us-
ing local anesthesia for periodontal root planing and
debridement.?

The impact on dental practices following the in-
tegration of local anesthesia administration by den-
tal hygienists has been examined by Anderson,!
Cross—Poline et al> and DeAngelis and Goral.* An-
derson reported that 58% of respondents revealed
that their ability to administer local anesthesia was
very valuable to their practice, while 64.4% report-
ed that their practice ran more smoothly.! Following
their 1992 survey of dentists and dental hygienists
from Colorado, Cross—Poline et al reported that a
majority of dentists identified benefits to both their
practices and their patients as a result of the ad-
ministration of local anesthesia by their dental hy-
gienist.? In addition, DeAngelis and Goral reported
their findings from a survey of all Arkansas dental
hygienists certified in the administration of local an-
esthesia, as well as dentist employers.* Their results
indicate that the survey respondents perceived local
anesthesia as beneficial for both dental hygiene pa-
tients and clinicians. Arkansas dental hygienists and
dentists reported that this function has a positive
impact on scheduling, production, patient satisfac-
tion and comfort and quality of care.
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Approved by the Institutional Review Board at
the University of Pittsburgh and undertaken from
February to May 2009, this study was designed us-
ing a questionnaire-based survey to investigate
the educational experiences and the use of local
anesthesia by dental hygiene providers in the U.S.
Questions were formulated to determine common
practice characteristics, utilization of various local
anesthesia techniques, local anesthesia education
satisfaction and preparedness and the perception of
need for the provision of local anesthesia by dental
hygienists.

The survey questionnaire was pilot tested with 12
dental hygienists, revised and sent via mail to 1,200
dental hygienists in the U.S. using a randomized list
obtained via the American Dental Hygienists’ As-
sociation (ADHA). All prospective respondents pos-
sessed a current dental hygiene license in the U.S.,
and respondents currently in dental hygiene train-
ing programs were not included. Completed ques-
tionnaires were returned to a central site at the Uni-
versity of Pittsburgh School of Dental Medicine for
processing and data entry. All survey—participation
requests were accompanied by a letter contain-
ing the following: a description of the purpose of
the study, an explanation on how to complete and
return the questionnaire and directions on how to
ensure anonymity. A total of 432 (n=432) survey
questionnaires were returned, which represents a
36% response rate. In statistical terms, a popu-
lation of 200,000 is considered to be infinite and
a randomized sample of 386 people is required to
achieve a representative sample of the population
using the method of this study.8-10

Data from the returned questionnaires was en-
tered into an Excel spreadsheet and imported into
a JMP Statistical Discovery Software™ program for
analysis. Quantitative evaluations were confined to
descriptive statistics including standard summation,
an estimation of means and a valid percent for iden-
tified variables.

Demographics

Evaluation of the survey’s demographic data ex-
plored the respondents training, current practice set-
ting and employment background. The respondents
represented a total of 296 dental hygiene training
programs and included practice sites that span all
50 states. Prior to data analysis, each returned
questionnaire was also categorized according to a
respondent’s region of practice using 5 geographic
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regions that demonstrate similar population aspects
via the United States Census Bureau’s 9 U.S. re-
gional divisions (Figure 1). The evaluation of each
region’s representation demonstrated a similar pat-
tern of distribution throughout the U.S. as follows:
Region 1 - 17.8%, Region 2 - 16.2%, Region 3 -
25.2 %, Region 4 - 14.8% and Region 5 - 26.0%.
In addition, the respondents’ year of dental hygiene
program completion was reported by each respon-
dent with a mean year of 1990 (range of training
completion - 1961 to 2008).

Evaluation of the survey’s demographic data also
explored the respondents main practice type. Data
analysis of this set revealed that the majority of
respondents (76.1%) considered general dentistry
as their primary practice identification, with aca-
demics/university setting (8.4%), periodontology
(7.8%), public health (5.2%), pediatric dentistry
(2.2%) and prosthodontics (0.3%) reported with
lesser frequency. It should be noted that 38 respon-
dents reported working in multiple practice settings,
with general dentistry and academics (50.0%) being
the most common combination, followed by general
dentistry and periodontology (28.9%), general den-
tistry and public health (15.8%), public health and
periodontology (4.9%) and pediatric dentistry and
periodontology (0.4%).

The study investigators also included questions
to determine the total number of hours worked per
week, as well as the total number of offices in which
the respondents were employed. The work-hour
evaluation revealed a range of 5 to 41 hours per
week and a mean of 28.9 hours per week. Further
analysis of the total number of offices in which the
respondents were currently employed demonstrat-
ed that the majority worked in 1 office (76.1%). The
remaining distribution of office employment was
determined as follows: 2 offices (18.9%), 3 offices
(2.6%), 4 offices (0.7%) and 5 or more (1.7%).

Administration of Local Anesthesia

Several survey questions were devised to evalu-
ate the hygiene provider’s practice of local anesthe-
sia administration. The intent of these questions was
to ascertain the frequency with which hygienists are
performing injections, to identify the types of orga-
nizations that provided local anesthesia training and
to determine customary practices.

The study found that 257 respondents (59.5%)
currently administer local anesthesia in their hy-
giene practice, while 175 (40.5%) do not. As shown
in Figure 1, regional differences were observed in
all geographic sections. Dental hygienists located
in Region 5 reported the most frequent use of lo-

cal anesthesia administration (93.8%), followed by
Region 4 (78.1%), Region 3 (55.0%) and Region 1
(31.2%). Region 2 (25.7%) demonstrated the low-
est response for hygienists that administer local an-
esthesia injections. This is most likely the result of a
significant portion of state dental boards located in
Region 2 (5 states out of 10) not currently endors-
ing legislation permitting the use of local anesthesia
by dental hygienists.®”

Additional analysis was also completed to com-
pare the mean-year difference between hygienists
administering local anesthesia against those who do
not. The evaluation revealed a difference between
the dental hygiene program/training completion
mean-year of the 2 groups - those administering
local anesthesia (mean year — 1995) and those not
currently administering local anesthesia (mean year
- 1986).

Evaluation of how the group administering local
anesthesia was trained revealed that the majority
of hygienists (67.3%) were educated while students
at dental hygiene schools. The remaining responses
were as follows: a dental hygiene school adminis-
tered continuing education course (21.0%), a den-
tal or dental hygiene organization administered con-
tinuing education course (7.8%), a dental school
administered continuing education course (3.5%)
and a post graduate training program (0.4%).

As demonstrated in Table I, analysis was also
completed to determine the type of local anesthetic
injections used by the respondents administering
local anesthesia. The questions were grouped into
4 categories: infiltration/supraperiosteal injections
(the injection of local anesthetic to affect the ter-
minal nerve endings), nerve block injections (the
injection of local anesthetic at or near the nerve
trunk), field block injections (the injection of local
anesthetic in the area of the direct branches of a
specific nerve, such as the anterior superior alveo-
lar nerve injection) and topical anesthetic applica-
tion without injection (surface application of local
anesthetic to block the free nerve endings of the
oral mucosa). The respondent was asked to se-
lect a single numeric answer for the frequency of
administration of each local anesthesia modality
performed each week from the following choices:
O=never, 1=rarely (1 to 2 times per week), 2=oc-
casionally (2 to 3 times per week), 3=often (4 to 5
times per week) and 4=most often (more than 5
times per week). Analysis was performed on each
category of local anesthesia injection type response
to provide a mean number depicting the quantity of
use. The results demonstrated that nerve block in-
jections (mean=-2.12, 2 to 3 times per week) and
infiltration/supraperiosteal injections (mean=-2.02,
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Figure 1: Regional Distribution of Dental Hygienist Respondents

-

Region Total Response | Hygienists Hygienists That Do
(n=432) Administering Not Administer Local
Local Anesthesia Anesthesia

1(n=77) |17.8% 32.1% 68.8%

2 (n=70) 16.2% 25.7% 74.3%

3 (n=109) |25.2% 55.0% 45.0%

4 (n=64) 14.8% 78.1% 21.9%

5(n=112) |26.0% 93.8% 6.2%

2 to 3 times per week) were the most commonly
administered injection techniques, while field block
injections (mean - 1.52, 1 to 2 times per week)
were administered by the respondents with lesser
frequency.

It should be noted that topical anesthetic appli-
cation without injection was the most common re-
sponse (mean=2.38, 2 to 3 times per week) among
dental hygienists administering local anesthesia in-
jections. When compared to dental hygienists that
do not administer local anesthesia injections, the
data demonstrates that the group administering
injections uses topical anesthetic application at a
higher rate - a mean of 2.38 compared to a mean
of 1.64 for the group not administering local anes-
thesia injections.

In addition, an analysis was completed to com-
pare a respondent’s main practice setting to the
mean quantity of each local anesthetic injection
used. This evaluation revealed that hygienists iden-
tifying periodontology as their main practice setting
administered a greater mean number of infiltration
(x=2.87) and nerve block injections (x=2.38), as
well as a higher use of topical anesthesia without in-
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jection (x=2.65). Conversely, respondents classify-
ing an academic/university practice setting admin-
ister the greatest amount of field block injections
(x=2.25). Table I displays the complete distribution
of injection techniques and practice settings.

Respondents that reported administering local
anesthetic injections were also asked if they admin-
istered local anesthesia for the procedures in which
the dentist was to perform total care. The majority
of these hygienists responded yes (58.4%, n=150).
Additional regional analysis demonstrated that it
was more common for dental hygienists in the west-
ern-half of the country to administer injections in
this manner. The regional distribution analysis was
reported according to the percentage that admin-
isters local anesthesia for the dentist. The percent-
ages are as follows: Region 1 - 30.4%, Region 2
- 50%, Region 3 - 53.3%, Region 4 - 72% and
Region 5: 61%.

Educational Preparedness
As part of this survey, respondents were asked to
evaluate their educational preparedness in topics re-

lating to local anesthesia administration and educa-
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Table I: Mean distribution of local anesthetic injection type used according to
the dental hygiene respondents’ main practice activity.

Local Anesthesia Total Response | General

Modality (n=257) Dentistry
Setting

Infiltration 2.02 1.64

Injection

Nerve Block 2.12 1.72

Injection

Field Block 1.52 1.15

Injection

Topical Anesthesia |2.38 2.09

without

Injection

Table II: Mean distribution of the respondents’ evaluation

hygiene training

Educational Topic

Local Anesthesia Administration 4.37
Local Anesthesia Pharmacology 4.16
Local Anesthesia Complications 4.20
Basic Pharmacology 4.15
Medical Emergency Management 4.29
Special Needs Care 3.86
Basic Life Support Training (CPR/BLS) 4.28

tion. The questionnaire provided a numerical value
to their self-reported rating of education: 1=Very
Poorly Prepared, 2=Poorly Prepared, 3=Prepared,
4=Well Prepared and 5=Very Well Prepared. A total
of 7 topics were listed and 2 categories of compari-
son were created: hygienists administering local an-
esthesia injections and hygienists not administering
local anesthesia injections.

As demonstrated in Table II, analysis revealed
that the dental hygienists administering local anes-
thesia injections reported a higher rate of educa-
tional preparedness in 6 of the 7 educational top-
ics listed in this survey. This group demonstrated a
higher mean score for educational preparedness in
all 3 directly-related local anesthesia topics (local
anesthesia administration, local anesthetic pharma-
cology and local anesthetic complications), as well
as basic pharmacology, medical emergency man-
agement and special needs care. The mean distri-
bution of preparedness scores for basic life support
training proved evenly reported, with a mean score
of 4.33 for dental hygienists not administering local
anesthesia injections and 4.28 for dental hygienists

Those Administering
Local Anesthesia
Injections (n=257)

Periodontal | Pediatric | Academic/ | Public Health

Setting Setting University | Setting
Setting

2.87 0.75 1.62 2.33

2.38 0.67 2.25 1.64

2.06 0.67 2.25 1.64

2.65 1.75 2.62 2.17

of their dental

Those Not Administering
Local Anesthesia
Injections (n=175)

2.06
2.89
2.78
3.03
3.04
2.65
4.33

that do administer local anesthesia injections.

In addition to the evaluation of educational pre-
paredness, the investigators also included a ques-
tion relating to a dental hygienist’s desired train-
ing. Each survey participant was asked, “Would you
support an increase in tuition and/or fees, or would
have attended a more expensive dental hygiene
program if the institution were to offer more effi-
cient local anesthesia training or the ability to at-
tain a local anesthesia permit?” A high percentage
(68.9%, n=426) of respondents indicated that they
would have paid higher tuition and/or fees for more
efficient local anesthesia instruction.

Perceived Need for Services

As a means to determine the participating dental
hygienists’ perception of the overall need, questions
were included within the survey that addressed lo-
cal anesthesia injection services. Calculation of the
response demonstrated that the majority of respon-
dents perceive a need for dental hygienists to ad-
minister local anesthesia injections in the office(s)
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they were employed (86.4%, n=431). Additionally,
96.7% (n=432) expressed the belief that dental hy-
gienists should be able to provide local anesthesia
injections in their current practice setting.

Local anesthesia administration by dental hygien-
ists is validated by the literature. Previous studies
suggest that employers are allocating this pain con-
trol modality to dental hygienists and these provid-
ers are administering effectual injections that have
presented positive practice outcomes.!=>! Given
that the overall distribution of this study’s demo-
graphics presented an even distribution across all
regions within the U.S., the results of this current
assessment offer new data while paralleling the
findings of previous studies relating to this topic.

Regional differences in the number of dental hy-
gienists providing local anesthesia care across the
U.S. was noted. This difference seems to coincide
with the legality in the use of local anesthesia ad-
ministration, as well as the date of implementation
of hygiene related local anesthesia regulations. It
was revealed that an earlier mean year of imple-
mentation resulted in a greater number of hygien-
ists providing local anesthesia administration. Ad-
ditionally, this regional pattern was demonstrated in
the number of dental hygienists who provide local
anesthesia for the dentists’ patients. Dental hygien-
ists in the western—half of the country reported ad-
ministering injections for the dentist’s patients more
frequently than those in the eastern regions, with
61 and 72% of dental hygienists in Regions 4 and
5, respectively, answering in the affirmative, and 50
to 69.6% of dental hygienists in Regions 1 and 2
answering in the negative. This could be attributed
to the fact that the western part of the country, in
general, adopted the administration of local anes-
thesia by dental hygienists much earlier than their
counterparts in the east.® Given that dental practic-
es in the western U.S. have implemented this prac-
tice modality for a longer period of time, dentists
in these regions may have developed greater confi-
dence in their hygienists’ ability to safely administer
effective local anesthetic injections.

Earlier studies have examined the utilization of
local anesthesia by dental hygienists in various
practice settings.!3! The authors’ data analysis re-
vealed that dental hygienists who classified a peri-
odontal office as their primary practice identification
reported administering local anesthesia more fre-
quently compared to those working in other practice
settings. This result was not unexpected, as this has
been reported in previous studies.!*> The types of
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procedures performed, along with the severity of
periodontal disease encountered in a periodontal
office, would be expected to require more frequent
pain control techniques for comfortable treatment.
Of interest was the finding that dental hygienists
who identified an academic venue for their practice
activity reported using a field block technique much
more frequently than dental hygienists practicing in
other settings. This may be attributable to the na-
ture of the academic environment, where education
is of prime importance and field blocks may be used
more frequently in order to provide exposure to the
broad range of available techniques. However, since
it may be rarely used in other practice settings, it
may be advisable for educators to reevaluate the
usefulness of employing and teaching this technique
to dental hygienists.

The study also determined that topical anesthetic
application without injection was the most common
form of local anesthesia to be employed. Higher fre-
quency of employment of this modality is expected,
as it is likely to be considered the easiest to use and
is likely to provide adequate anesthesia for the types
of procedures dental hygienists perform, which may
only require soft tissue anesthesia for patient com-
fort. Another consideration for this observed fre-
quency would be patient preference. Studies have
shown that patients rank needles as one of the most
fear producing elements of their dental care.? Ad-
ditional studies may be warranted to explore patient
satisfaction rates between these 2 modalities and
their integrated use.

Few areas of dental patient care require a more
inclusive understanding of medicine and patient
management than the safe and efficient adminis-
tration of local anesthesia. As has been recognized
previously, teaching the principles of dental anes-
thesia provides an excellent opportunity to integrate
the clinical and basic science curriculum.!*14 The re-
sults of this study reveal a higher rate of educational
preparedness in 6 of the 7 educational topics listed
in this survey by hygienists administering injections
and have received local anesthesia training. The
participants in the current study reported a higher
mean score for educational preparedness in all 3
directly-related local anesthesia topics (local anes-
thesia administration, local anesthetic pharmacol-
ogy and local anesthetic complications), as well as
basic pharmacology, medical emergency manage-
ment and special needs care. It was not surprising
that dental hygienists who do not administer local
anesthesia injections reported lower scores of edu-
cational preparedness in the 3 directly-related an-
esthesia topics, as they likely only received minimal
or no training in these areas. Of interest is the pos-
sibility that education and experience in the admin-
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istration of local anesthesia contributed to better
preparedness of dental hygienists in basic pharma-
cology, medical emergency management and spe-
cial needs care. These positive outcomes can en-
able educators to meet some of the Dental Hygiene
Program accreditation standards as set forth by the
Commission on Dental Accreditation, which requires
that graduates be competent in the following: pro-
viding appropriate life support measures for medi-
cal emergencies that may be encountered in dental
hygiene practice, having knowledge in pain man-
agement procedures and assessing the treatment
needs of patients with special health care needs.®

Another surprising finding was that respondents
reported they would support an increase in tuition
and/or fees, or would have attended a more expen-
sive dental hygiene school, if the institution were to
offer more efficient local anesthesia training or the
ability to attain a local anesthesia permit. This may
reflect the importance that hygienists place on their
ability to provide effective pain control through the
administration of local anesthesia. The value this
pain control modality brings to dental practices can
enable dental care providers to consistently provide
high quality care as well as lend to higher patient
satisfaction.
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