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ABSTRACT 

Title of Thesis: Local Anesthesia Administration by New York State Dental Hygienists: 

Potential Barriers to Certification 

Attanasi, Kim, Master of Dental Hygiene, 2012 

Thesis Directed by: Marion Manski, RDH, MS University of Maryland, Division of 

Dental Hygiene 

There are 10,000 licensed dental hygienists in New York State. There are 

currently 7,500 dental hygienists in New York State who are not certified in local 

anesthesia administration. Since local anesthesia was passed into law in 2003, there have 

been no studies examining the reasons why New York State dental hygienists have not 

returned for local anesthesia certification training courses to add to their scope of 

practice. As there have been no studies investigating why dental hygienists choose not to 

become certified in local anesthesia administration in New York State, examining the 

potential barriers to certification may be useful for non-certified dental hygienists, 

educators and legislators. The purpose of this study was to investigate potential barriers 

to local anesthesia certification including cost, training time, anxiety, and the perceived 

benefits of local anesthesia certification by dental hygienists in New York State. 

METHODS: A random sample was drawn from the 10,000 dental hygienists who held a 

license, and practiced in New York. This study used both survey and interview methods 

to better understand the concerns of dental hygienists in New York State.  The 



researchers contacted 500 respondents that were local anesthesia certified and 500 

respondents that were not certified. The mailing of 1000 surveys included a brief 

introduction and cover letter that explained the study, provided proper assurances of 

confidentiality, the survey instrument, and a stamped return envelope. Included in the 

survey was a question that asked the respondents if they would be willingly to participate 

in a telephone interview. The telephone interview was conducted and the researchers 

were able to gather enough qualitative data to confirm the hypotheses with the 

respondents’ responses. 

RESULTS: Independent t-tests and ANOVA (α =.05) indicate; cost, length of training, 

anxiety, and perceived benefits of local anesthesia certification, are statistically 

significant factors in making the decision to receive training when comparing certified 

dental hygienists and non-certified dental hygienists. 

CONCLUSION: There should be an effort made to educate dental hygienists that are 

practicing without local anesthesia certification on its’ many benefits. Advancing ones 

scope of practice should be made a priority for non-certified dental hygienists. The 

benefits of this include better pain management, continuity of care, increased production, 

and a higher quality of dental hygiene services. 
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CHAPTER I 

INTRODUCTION 

 

Local anesthetics are fundamental to the control and management of dental 

patient pain. Since its introduction in the late 1800s, local anesthesia stands alone as the 

technique of choice for pain control in dentistry (Calatayud, 2003; Malamed, 1992). Karl 

Koller, an ophthalmologist, first introduced cocaine as a topical anesthetic for the eye in 

1884 (Dobbs, 1965; Haas, 2002). In 1884, cocaine  was used in dentistry as an anesthetic 

until dentists found that cocaine solutions were problematic in dentistry as they were 

highly toxic causing tissue necrosis at the injection site and general sloughing of the soft 

tissues where applied topically (Malamed, 1992). Following the introduction of cocaine, 

there were few important developments in local anesthesia until the first regional 

anesthetic block was performed by William Halstead, a surgeon at Johns Hopkins 

Hospital in Baltimore in 1885 (Malamed, 1992). In 1905, Einhorn reported the synthesis 

of procaine, commonly known as Novocain which was the first ester-type local anesthetic 

agent (Rahn, 2001). Procaine was the most commonly used local anesthetic for more than 

four decades. In 1943, Löfgren synthesized Lidocaine, which was the first “modern” 

local anesthetic agent (Rahn, 2001). In July 1948, Lidocaine was accepted by the Council 

on Dental Therapeutics of the American Dental Association (Dobbs, 1965; Haas, 2003).  
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Mepivicaine, also known as Carbocaine™ was introduced into the United States 

in 1957 by Cook-Waite Laboratories Inc. (Dobbs, 1965). Dobbs (1965) indicates that 

mepivicaine has an advantage over other local anesthetics in dentistry because it was the 

first drug to produce satisfactory anesthesia for all dental procedures without added 

vasoconstrictors. Since then, advances have been made which have greatly improved 

both the safety and the efficacy of local anesthetics. Lidocaine is the most widely used 

local anesthetic in America today because of its price and duration (Gaffen, 2007; 

Malamed, 1992; Malamed, 2004). Articaine HCl, the most recent addition to the dental 

local anesthesia armamentarium, has become a favored drug in many, if not most, 

countries due to its low toxicity and quick onset (Brandt, 2011; Daublander, 1997; 

Malamed, 2009). 

It has been estimated that over 300 million cartridges of local anesthetic are 

administered annually by dentists in the United States (Gaffen, 2007; Malamed, 2004). It 

is estimated that the average dentist will administer between 1500 to 2000 injections of 

local anesthetic each year (Gaffen, 2007; Gillis, 2000; Haas, 2002; Malamed, 2004). 

Gaffen (2007) determined the amount of local anesthetic used annually to represent an 

average of 1,613 cartridges per dentist per year. 

Furthermore, Gillis (2000) suggests that patients expect to be given an injection of 

local anesthetic for most dental treatment and that patients equate receiving local 

anesthetic with modern dental care. For instance, Gillis (2000) reported dentists usually 

expect to anesthetize patients for dental treatment such as a class I restoration, to more 

difficult treatment such as endodontic therapy. Most dental treatment will require the use 

of local anesthesia, unless the patient specifically requests that none be given, which is 
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uncommon in modern dental practice (Gillis, 2000). Local anesthesia administration is 

integral to pain control for certain dental hygiene treatment as well. Scaling and root 

planing is one of the most common dental hygiene treatments that require local 

anesthesia. For instance, if dental hygiene patients are not anesthetized during scaling and 

root planing instrumentation, dentinal hypersensitivity and inflammatory responses of 

periodontally involved tissues can cause discomfort to the patient and can inhibit the 

dental hygienist from removing tenacious subgingival calculus deposits thereby hindering 

treatment prognosis. 

According to the American Dental Hygienists’ Association (ADHA), as of 2009, 

44 licensing jurisdictions in the United States include local anesthesia administration in 

their scope of dental hygiene practice. Washington State was the first state to expand its 

scope of practice laws to include local anesthesia administration by dental hygienists in 

1971. Currently, seven states do not allow dental hygienists to administer local anesthesia 

including Texas, North Carolina, Mississippi, Alabama, Georgia, Delaware, and Florida 

(ADHA, 2010; Boynes, 2010).  The rules and regulations pertaining to local anesthesia 

administration vary from state to state. For example, of the 44 jurisdictions that permit 

local anesthesia administration by dental hygienists, Maryland, New York and South 

Carolina are the only three limited to infiltration-only local anesthesia;  the others include 

both block and infiltration local anesthesia in their scope of practice (ADHA, 2011). 

Another limitation in the New York State scope of practice act for dental hygienists is 

dental hygienists must administer local anesthesia under the personal supervision of a 

dentist. The New York State Department of Health (2010) defines personal supervision 

of a dental hygienist is that the dentist must remain in the office where the local 
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anesthesia is being performed, personally authorize and prescribe the use of local 

anesthesia, and before the dismissal of the patient, personally examine the condition of 

the patient after the use of local anesthesia is completed. 

In addition to state practice acts, the education required for local anesthesia 

certification varies from state to state. Each state has its own requirements that are 

established by the state’s dental board. For instance, comparing two infiltration-only 

states such as New York and Maryland, New York requires 30 didactic hours and 15 

clinical hours for local anesthesia certification whereby Maryland requires 20 didactic 

hours and 8 clinical hours. For dental hygienists, not only does scope of practice laws 

vary widely across states, the required amount of academic and clinical training varies as 

well (ADHA, 2011). 

In New York State, dental hygienists have been permitted to administer local 

anesthesia by infiltration since 2003 (Office of the Professions New York State Education 

Department, (OPNYSED), 2011. Dental hygienists who graduated from a dental hygiene 

program prior to 2003 would need further educational and clinical training to receive 

certification to legally administer local anesthesia.  Dental hygienists who graduated from 

a dental hygiene program after 2003 would not need additional training as they would 

have completed the training within their dental hygiene program curriculum (OPNYSED, 

2011). Currently at SUNY Farmingdale, the fee required for additional training in a local 

anesthesia certification course is $1200.00 (SUNY Farmingdale, 2011). In addition, the 

application fee for a restricted local anesthesia certification is $25. 00 and is renewed 

triennially (New York Education, 2011).  New York State requires the most amount of 

didactic and clinical training for infiltration only (ADHA, 2010) which is 30 didactic 
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hours and 15 clinical hours. The cost and length of training for local anesthesia 

certification may be a potential barrier for non-certified dental hygienists in New York. 

Purpose of the study 

The purpose of this study was to investigate potential barriers to local anesthesia 

certification including cost, training time, anxiety, and the perceived benefits of local 

anesthesia certification by dental hygienists in New York State.  The current study 

identified and evaluated the reasons why licensed dental hygienists are not returning to 

educational programs to obtain certification in local anesthesia administration. The study  

compared characteristics of dental hygienists who have returned to educational programs 

with those who have not returned and examined whether educational level, age, 

professional association membership, years of practice,  and type of practice setting are 

indicative of dental hygienists who  become certified as  compared to those who do not. 

Statement of the problem 

There are 10,000 licensed dental hygienists in New York State. There are 

currently 7,500 dental hygienists in New York State who are not certified in local 

anesthesia administration. Since local anesthesia was passed into law in 2003, there have 

not been any studies examining the reasons why New York State dental hygienists 

choose not to return for local anesthesia certification training courses since it was added 

to their scope of practice. If dental hygienists are not returning to certification courses, 

there is a need to identify and better understand the reasons why this is occurring. Results 

of this study reveal particular trends and barriers regarding local anesthesia certification 

in New York State. In addition, examining the benefits of local anesthesia certified dental 

hygienists may potentially encourage dental hygienists that are non-certified, since these 
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findings may reveal necessary benefits of local anesthesia administration to include 

continuity of care and uninterrupted pain free dental hygiene treatment. 

Significance of the problem 

As there have been no studies investigating why dental hygienists choose not to 

become certified in local anesthesia administration in New York State, examining the 

potential barriers to certification may be useful for non-certified dental hygienists, 

educators and legislators. 

The results of this study may enlighten non-certified dental hygienists of the 

benefits of administering local anesthesia and thus encourage them to become certified. 

The results may also show that local anesthesia administration by dental hygienists is a 

positive step in increasing continuity of care for the dental patient.  If the dental hygienist 

is not certified to administer local anesthesia, he/she is required to interrupt the dentist for 

local anesthetic in order to continue dental hygiene treatment. The discontinuity of care 

has been suggested to delay treatment time and increase anxiety for both the dental 

hygienist and patient (Gillis, 2000). According to Kumar (2007), if patients are in pain 

during their dental hygiene visit, they tend to not return for further needed dental 

treatment. New skills, such as local anesthesia administration may help to improve the 

public’s oral health and the overall profession of dental hygiene by enabling dental 

hygienists to deliver comfortable and efficient care to patients in various healthcare 

settings.   Anderson (2002) found that dental hygienists who completed required 

continuing education coursework in local anesthesia provided safe, effective injections 

and reported this service to be of value. 
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The results of this study may also help educators who plan and teach local 

anesthesia certification courses.  If this study shows that cost is a significant barrier to 

certification, it may be possible for educators to adjust the fees for local anesthesia 

certification courses to encourage enrollment. Another possible barrier that may exist is 

anxiety. If anxiety is found to be a barrier educators may wish to address this issue by 

providing a preview-type course to encourage dental hygienists to take a certification 

course. For example, a short preview education course where potential dental hygienists 

are able to ask questions regarding the local anesthesia course or fears that they may have 

towards administration, in a comfortable environment. 

The results of the current study may assist dental hygienists in advocating for 

legislative changes regarding dental hygiene scope of practice and supervision laws in 

New York State. The scope of practice laws in New York State and imposing restrictive 

supervision requirements limit the type of practice settings for dental hygienists (ADHA 

2001). If these supervision laws for dental hygienists in New York State are not 

examined and amended they will continue to act as a barrier to care for patients who are 

afraid of pain associated with dental hygiene treatment. The results of this study may 

assist in legislative efforts in states that do not include local anesthesia administration in 

their scope of dental hygiene practice. Expanding scope of practice acts and supervision 

laws of dental hygienists may enable dental hygienists to deliver care more efficiently 

and effectively to patients who avoid dental hygiene treatment due to anxiety regarding 

pain. 

The results of this study will provide insight as to why New York dental 

hygienists are not becoming certified. Exploring the barriers to receiving local anesthesia 
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certification may provide the ability for more dental hygienists to become certified in 

New York State. 

Since there are no current research studies that have explored the possible barriers 

that might exist among dental hygienists towards local anesthesia administration in the 

state of New York, this study could provide valuable information for dental hygienists 

and dental legislation.  

Research Question and Hypothesis 

This study investigated the reasons why dental hygienists in New York State are 

not obtaining certification for local anesthesia administration. The following research 

questions were examined in this study. 

RQ1: Is there a significant difference between certified and non-certified dental 

hygienists in terms of the required cost towards training programs having an impact on 

whether they attend the local anesthesia certification programs? 

HA1: The cost of local anesthesia certification programs is a statistically 

significant factor in making the decision to receive training when comparing certified 

dental hygienists and non-certified dental hygienists. 

HO1: The cost of local anesthesia certification programs is not a significant factor 

in making the decision to receive training when comparing certified dental hygienists and 

non-certified dental hygienists. 

RQ2:  Is there a significant difference between certified and non-certified dental 

hygienists in terms of the amount of training time required having an impact on whether 

dental hygienists decide to take the certification training? 
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HA 2.The amount of required training time is a statistically significant factor in 

making the decision to receive local anesthesia certification when comparing certified 

dental hygienists and non-certified dental hygienists. 

HO2:  The amount of required training time is not a significant factor in making 

the decision to receive local anesthesia certification when comparing certified dental 

hygienists and non-certified dental hygienists. 

RQ3:  Is anxiety in administration of local anesthesia a significant factor in 

making the decision to obtain a local anesthesia certification between certified dental 

hygienists and non-certified dental hygienists? 

HA3.1:  Anxiety in administration of local anesthesia is a statistically significant 

factor in making the decision to obtain local anesthesia certification when comparing 

certified dental hygienists and non-certified dental hygienists. 

HO3.1:  Anxiety in administration of local anesthesia is not a statistically 

significant factor in making the decision to obtain local anesthesia certification when 

comparing certified dental hygienists and non-certified dental hygienists. 

RQ4: Is there a significant difference in perceived benefits in obtaining a local 

anesthesia certificate between local anesthesia certified dental hygienists and non-

certified dental hygienists? 

HA4: There is a statistically significant difference in perceived benefits between 

local anesthesia certified dental hygienists than non-certified dental hygienists 

HO4: There is not a statistically significant difference in perceived benefits 

between local anesthesia certified dental hygienists than non-certified dental hygienists 
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Definition of Terms 

For the purpose of this study the following terms are defined as: 

Anxiety: any fear or negative feeling that would cause a dental hygienist to avoid 

local anesthesia certification programs. 

Direct Supervision: A circumstance of treatment in which the dentist must be 

present on the premises to diagnose, authorize, and approve all work performed on the 

patient by the dental hygienist (New York State Office of the Professions 2010). 

General Supervision:  A supervising dentist is available for consultation, 

diagnosis and evaluation, has authorized the dental hygienist to perform the services, and 

exercises that degree of supervision appropriate to the circumstances (New York State 

Office of the Professions 2010). 

Infiltration Anesthesia: The administration of a local anesthetic solution, meant 

for the elimination of sensation, especially pain, in one part of the body by the regional 

injection of a drug, near the terminal nerve endings in the area of prospective dental 

hygiene treatment (New York State Office of the Professions 2010). 

Local Anesthesia: The elimination of sensation, especially pain, in one part of the 

body by topical application or regional injection of a drug (New York State Office of the 

Professions 2010). 

Mandibular Block Anesthesia: An injection used to anesthetize the anterior two-

thirds portion of the tongue, the pulp tissue of the mandibular teeth, the floor of the oral 

cavity, and the facial periodontium of the mandibular first pre molar and anterior teeth, 

the lingual periodontium of all mandibular teeth, the skin on the chin, and the lower 

portion of the lip in a quadrant (Malamed 2004). 
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   Registered Dental Hygienist:  “A dental hygienist is a licensed health care 

professional, who supports the health and well being of the American public through oral 

health promotion, education, prevention, and therapeutic services. Dental hygienists are 

graduates of accredited dental hygiene programs in colleges and universities, and are 

required to pass a national written examination and a state or regional clinical 

examination in order to obtain a license for practice. As health care professionals, dental 

hygienists provide oral health expertise in an array of workplace settings. As clinicians, 

dental hygienists may choose to work in private dental offices; school based dental 

clinics, hospitals, managed care organizations, community health centers, correctional 

institutions, and nursing homes. In addition to direct patient care, dental hygienists may 

work in government, sales or marketing positions, or as educators, researchers, 

administrators, health policy makers, managers, consumer advocates, or consultants” 

(ADHA 2010). 

New York State dental hygiene restricted local infiltration 

anesthesia/nitrous oxide analgesia certificate 

A dental hygienist shall not administer or monitor nitrous oxide analgesia or local 

infiltration anesthesia in the practice of dental hygiene without a dental hygiene restricted 

local anesthesia/nitrous oxide analgesia certificate and except under the personal 

supervision of a dentist and in conjunction with the performance of dental hygiene 

procedures. Personal supervision means that the supervising dentist remains in the dental 

office where the local infiltration anesthesia services are being performed, personally 

authorizes and prescribes the use of local anesthesia for the patient and, before dismissal 

of the patient, personally examines the condition of the patient after the use of local 
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infiltration anesthesia is completed. Certification requires completion of an educational 

program and/or course training or experience sufficient to ensure that a dental hygienist is 

specifically trained in the administration and local infiltration anesthesia, the possible 

side effects of such use, and in recognition of and response to possible emergency 

situations (New York State Office of the Professions 2010). 

Scope Of Practice New York State: The practice of dental hygiene is defined as 

the performance of dental services which include removing calcareous deposits, 

accretions and stains from the exposed surfaces of the teeth which begin at the epithelial 

attachment and applying topical agents indicated for a complete dental prophylaxis, 

removing cement, placing or removing rubber dam, removing sutures, placing matrix 

band, providing patient education, applying topical medication, placing and exposing X-

ray films, performing topical fluoride applications and topical anesthetic applications, 

polishing teeth, taking medical history, charting caries, taking impressions for study 

casts, placing and removing temporary restorations, administering and monitoring nitrous 

oxide analgesia and administering and monitoring local infiltration anesthesia, subject to 

certification, and any other function in the definition of the practice of dentistry as may 

be delegated by a licensed dentist in accordance with regulations promulgated by the 

commissioner. The practice of dental hygiene may be conducted in the office of any 

licensed dentist or in any appropriately equipped school or public institution but must be 

done under the supervision of a licensed dentist (New York State Office of the 

Professions, 2010). 

Topical Anesthesia: Can be in the form of cream (Topex™), or intra- 

sulcular/non-injectable gel (Oraqix™), and a liquid such as Cetacaine.™ 
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Highest Level of Education:  The highest level of education attained by dental 

hygienists in this study. These levels include, Associate Degree, Bachelor of Science or 

Arts Degree, Master’s Degree, or Doctorate. 

Years of Practice:  Cumulative years that the individual hygienist has been 

practicing dental hygiene. Work experience is a multi-dimensional construct. It is related 

to work experience and job performance. The longer time spent on the job the better the 

job performance (Quinones 2001). 

General Practice Dental Office: Hygienists employed in a practice where the 

dental hygienist will see patients at all age levels, and provide a variety of preventive and 

therapeutic services as needed (Academy of General Dentistry (AGD), 2010). 

Periodontal Practice Dental Office: Hygienists employed in a practice where the 

dental hygienist provides preventive and therapeutic services to patients having active 

periodontal disease, or any periodontal surgery or in need of a periodontal maintenance.   

Diagnoses and treats diseases of the tissues supporting and surrounding the teeth, 

especially periodontal disease (AGD 2010). 

Summary 

Assessing the differences between dental hygienists who have certification to 

administer local anesthesia as compared to those dental hygienists who are not certified 

may provide insight into the reasons why dental hygienists in New York are not pursuing 

licensure. There are 10,000 licensed dental hygienists in New York State of which 7,500 

are not certified to administer local infiltration anesthesia. Cost, length of training 

programs, anxiety, and the perceived benefits of local anesthesia certification may be 

possible barriers of New York dental hygienists to become certified in local anesthesia.  
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CHAPTER II 

REVIEW OF THE LITERATURE 

Since the 1970s, dental hygienists together with the American Dental Hygienists’ 

Association have continued to advance the quality of patient comfort and care (ADHA, 

2010). The administration of local anesthesia by dental hygienists has almost become 

mainstream in dental hygiene treatment in most parts of the United States. As quality care 

and patient comfort are of the utmost importance in dentistry, the use of local anesthesia 

is widely used for most dental procedures (Boynes, 2010; Kumar, 2007; Malamed, 1992). 

Local anesthesia is administered in most dental procedures unless a patient specifically 

requests for it not to be used (Gillis, 2000). Local anesthesia for use in dental hygiene as 

part of the armamentarium of practice is also a necessity (Gadbury-Amoyt, 2000). 

Anderson, (2002) found that 92 percent of dental hygiene anesthesia was administered 

during scaling and root planing procedures, while 2 percent was administered for 

prophylaxis when a patient was experiencing extreme tooth or soft tissue 

hypersensitivity. 

 It has been estimated that over 300 million cartridges of local anesthetic 

are administered annually by dentists in the United States (Malamed, 2004; Haas, 2009). 

Over 12 million scaling and root planing procedures are estimated to have been 

performed mostly by dental hygienists in the United States during 1999, with 

approximately 85.5 % of these performed in general dental practices and 13.7% in 
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periodontal offices (American Dental Association (ADA), 2002; ADA, 2006). At times it 

may be cumbersome and time consuming for the patient, dentist, and dental hygienist to 

have to stop in the middle of a procedure to have the dentist enter the treatment room to 

administer local anesthesia to the patient (Gadbury-Amoyt, 2000). According to Gillis 

(2000), the dentist is capable of delivering anesthesia to dental hygiene patients, but 

scheduling interruptions, delayed procedures, and additional patient appointments can 

result in compromised patient care. Dentistry is a business that functions on a stringent 

time schedule, when hygienists and patients are subject to waiting for anesthesia 

schedules are interrupted which can increase stress, and decrease quality dental services. 

Maintaining and increasing productivity in the dental office, while continuing to provide 

patients with standard -of –care treatment and a comfortable experience are key 

objectives (Blair, 2008; Kumar, 2007). Blair, (2008) infers that pain relief during 

treatment results in a comfortable patient, the ability to effectively treat the patient, and a 

greater likelihood that the patient will return for future treatments. 

An historic survey of 100 dentists conducted by Arkansas Dentistry (Arkansas 

Dentistry, 1992) reported that 71 percent of dentists experienced interruptions during 

dental procedures to deliver anesthesia to a dental hygiene patient. Two-thirds of the 

dentists surveyed kept their dental hygiene patients waiting until after they finished a 

procedure to deliver local anesthesia. Twenty- five percent of the original 71%  dentists 

surveyed, did not mind the interruption; while 4 percent did not want to be interrupted at 

all (Arkansas Dentistry, 1992). Numerous research studies have indicated that it is 

beneficial for the dental hygienist to administer local anesthesia to the patients during 

treatment (Anderson, 2002; Boynes, 2010; Blair, 2008; Cross-Poline, 1992; Gillis, 2000; 
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Loomer, 2004; Overman, 2007; Sisty-LePeau, 1986; Webb, 2010). It is beneficial 

because it improves the quality of dental hygiene care, increases the numbers of satisfied 

patients, and increased time management and productivity for the office (Anderson, 

2002; Blair, 2008; Boynes, 2010; DeAngelis, 2000; Overman, 2007; Sisty-LePeau, 

1986). 

The purpose of this literature review is to explore how the administration of local 

anesthesia has made an impact on the quality, comfort, and continuity of care during 

dental hygiene procedures. Since there is no current research in the area of dental 

hygienists and their concerns regarding cost, training time, anxiety, and perceived 

benefits towards local anesthesia administration, it will examine past and present research 

available to gain insight into how this skill has affected the dental hygiene profession and 

treatment options of pain management thus far.  It may enlighten areas regarding of scope 

of practice laws and possible curricular changes (including anxiety, cost, and length of 

training programs) in regards to local anesthesia laws and courses designed for dental 

hygienists. It may reveal the need for local anesthesia in dental hygiene as a standard- of- 

care and possibly may encourage future policy makers to amend the scope of practice 

laws in states where local anesthesia still has restrictions. It will also provide research 

regarding the administration of local anesthesia by dental hygienists to be safe, increases 

productivity and enhances time management skills within the dental practice. It will 

reveal that there has not been a research study that has examined whether there are 

potential barriers that may exist to local anesthesia certification such as cost, training 

time, and anxiety that contribute to the concerns of dental hygienists in regards to local 
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anesthesia certification. It also explores the perceived benefits that may exist from dental 

hygienists that are local anesthesia certified. 

History of Local Anesthesia in Dental Hygiene 

In the 1960s, The American Council of Education’s Survey on Dentistry predicted 

a decrease in the future availability of adequate dental care (Archives of Internal 

Medicine 1962). This projection provided the impetus for the expansion of dental 

hygiene education scope of practice act. The regulated use of local anesthesia for 

administration by dental hygienists has been in effect in the United States since the 1970s 

(ADHA 2010). It began in the state of Washington in 1971 and has slowly moved across 

the United States. It is with some persistence and perseverance that the state laws 

governing dentistry have been amended to expand the dental hygiene scope of practice 

(ADHA 2010).  As of 2010, 44 states, including the District of Columbia, allow 

administration of local anesthesia by dental hygienists. Out of these states, all but 3 (New 

York, South Carolina and Maryland) allow dental hygienists to administer both block and 

infiltration local anesthesia. The three states mentioned only allow administration by 

infiltration. However, not all dentists and regulatory boards agree that local anesthesia 

should be an expanded scope of practice for dental hygienists. Currently, there are seven 

states that have yet to amend the dental hygiene scope of practice law. They include; 

Texas, Mississippi, Alabama, Georgia, Florida, Delaware, and North Carolina (ADHA 

2010).  Local anesthesia courses are designed using the American Association of Dental 

Schools (ADEA) Compendium for Curriculum Guidelines for Dental Education and all 

programs that are accredited must comply (ADEA, 2000). Thus, each accredited dental 

hygiene program must meet the same curriculum standards to create high levels of 
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quality dental hygiene care. Globally, the administration of local anesthesia is within the 

realm of licensed dental hygienists that practice in Canada, Africa, the Near East and Far 

East, New Zealand, and Europe ((Darby, 2009; Gillis, 2000). In 2011, dentistry is still 

faced with the problem of access to care. According to the American Dental Hygienists’ 

Association (2001), limitations in certain states imposed by state dental boards, restrict 

expanded scope of practice for the dental hygienist.  These restrictions limit access to 

care for populations and limit the care a dental hygienist can provide.  The American 

Dental Hygienists’ Association created a new dental health professional in dentistry as a 

result of the Surgeon General's Report on Oral Health and the National Call to Action to 

Promote Oral Health (Healthy People 2010) titled advanced dental hygiene practitioner 

(ADHP).  In 2003, The National Conference of State Legislatures (NCSL), decided to the 

ADHP as a pilot study and amend the practice act for dental hygienists in the state of 

Connecticut due to the limited amount of practicing dentists and increased amount of 

practicing dental hygienists and the lack of access to dental care for its’ population. This 

pilot study will allow dental hygienists to perform additional screening, education and 

prevention tasks. This can also expand access to oral health services in a more cost 

effective manner, while saving the limited supply of dentists to perform more complex 

procedures (NCSL 2003). In Connecticut this new advanced dental practitioner will 

provide access to preventive and restorative dentistry to thousands of underserved 

populations (Connecticut Department of Public Health (CDPH), 2010).  The Connecticut 

Senate voted to establish a pilot program to provide advanced dental hygienist 

practitioner services in public health facilities located in the city of Hartford (CDPH 

2010). The dental hygiene practitioner curriculum and development will begin in the state 
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of Connecticut in 2014 (NCSL 2003). Minnesota, in the fall of 2009, was the first state to 

begin courses to train dental hygienists as advanced dental hygiene practitioner 

(Metropolitan State University 2009). According to Glick, (2008) the advanced dental 

hygiene practitioner will be a dental version of the nurse practitioner. The role of the 

nurse practitioner in medicine was first developed to meet the needs of the public much 

like the advanced dental hygiene practitioner (American Academy of Nurse Practitioners 

(AANP), 2010; Darby, 2009; Glick, 2008). In fact, researchers at New York University 

College of Dentistry have determined that dentistry and nursing have many similarities in 

core curriculums and have combined both disciplines with the New York University 

Steinhardt School of Education to create a College of Nursing that joins the College of 

Dentistry whereby pre-requisite courses are taken by nursing students, dental students, 

and dental hygiene students (Spielman, 2005). Spielman, (2005) suggests that such a 

collaborative education redirects healthcare including dental hygiene towards providing 

truly interdisciplinary comprehensive primary care for patients. Glick, (2008) suggests 

that these discussions are reminiscent of a similar evolution of the medical profession that 

begun in the 1980s as nurses, physician assistants, and nurse practitioners struggled to 

define their identities and roles in health care according to the American Academy of 

Nurse Practitioners  (AANP, 2010). 

The dental profession finds itself on the threshold of an opportunity to create a 

model of dental service that provides high-quality of care and a chance for these new 

dental hygiene practitioners to evolve in terms of their experiences, responsibilities, tasks 

and rewards (Darby, 2009; Glick, 2008). The dental hygienist who has certification in the 

administration of local anesthesia is the first step in the stages of increased competency as 
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oral health care practitioners (Boynes, 2011). These competencies include pain 

management, preventative and restorative measures that will create the structure for 

uniform scope of practice legislation that ultimately will lead to a structured system of 

care that gives patients access to affordable, high-quality, comprehensive oral care 

(ADHA, 2010;  Boynes, 2010; Darby, 2009; Glick, 2008; Webb, 2010). 

The Need for Local Anesthesia in Dental Hygiene 

Several research studies have shown that the use of local anesthesia is integral in 

pain control for certain dental hygiene procedures (Anderson, 2002; Blair, 2008; Boynes, 

2010; Boynes, 2011; Cross-Poline, 1992; DeAngelis, 2000; Gillis, 2000; Malamed, 2009; 

Morrissey, 2004; Nakai, 2000; Overman, 2007; Webb, 2010). Dental hygienists and 

dentists view this expanded function as a necessary provision of quality dental hygiene 

care and value to the dental practice (Anderson, 2002; Boynes, 2010; Cross-Poline, 1992; 

DeAngelis, 2000; Gillis, 2000; Nakai, 2000; Overman, 2007; Rossi, 2003;  Sisty-LePeau, 

1986; Sousa, 2000; Steinberg, 2000).The expansion of the dental hygiene scope of 

practice acts to include administration of local anesthesia may promote greater patient 

comfort, higher quality of dental and dental hygiene care, and a more efficient use of the 

oral health care delivery system (Anderson, 2002;  Boynes, 2010; DeAngelis, 2000; 

Gillis, 2000; Morrissey, 2004; NCSL, 2003;  Webb, 2010). Patients who receive dental 

hygiene care in states where local anesthesia is permitted are more satisfied with the care 

provided and the dental hygienists are more satisfied knowing that their patients are 

comfortable throughout the procedures (Anderson, 2002; Cross-Poline, 1992; DeAngelis, 

2000; Gillis, 2000; Overman, 2007; Webb, 2010).  A dental hygienist certified to 

administer local anesthesia created increased production for the office as well as more 
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efficient time management skills (Anderson, 2002; Blair, 2008; Boynes, 2010; Gillis, 

2000). Furthermore, dental hygienists who had a certification in local anesthesia 

maintained a higher level of quality dental hygiene services (Anderson, 2002; Boynes, 

2010; Cross-Poline, 1992; DeAngelis, 2000; Gaffen, 2007; Glick, 2008; Gutman, 1997; 

Overman, 2007; Scofield, 2005; Webb, 2010). 

DeAngelis, (2000) reveals a positive attitude of dentists by stating that they would 

encourage their dental hygienists that did not have local anesthesia certification to receive 

further training. Sousa, (2000) and Steinberg, (2000) indicated positive results regarding 

dentists surveyed about dental hygienists administering local anesthesia in private 

practice. Unanimously dentists indicated local anesthesia administration by the dental 

hygienist is a benefit to their practices (Rossi, 2003; Sousa, 2000; Steinberg, 2000). Nine 

out of ten dentist respondents were satisfied with their dental hygienists’ local anesthesia 

skills (DeAngelis, 2000).  There is minimal research in the area of the dentists’ 

opposition to dental hygienists administering local anesthesia DeAngelis, (2000) used a 

random sample of dental hygienists to study employer satisfaction with local anesthesia 

certified dental hygienists versus dental hygienist who are not and found the dentist was 

more satisfied with dental hygienists that had certification due to the continuity of care 

and ease of the schedule (DeAngelis, 2000). Other studies also discovered that dentist 

satisfaction was higher towards dental hygienists administering local anesthesia and was 

a positive experience for the dental office. (Boynes, 2010; Rossi, 2003; Sisty-LePeau, 

1986). 
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Safety of Dental Hygienists Administering Local Anesthesia 

Dental hygienists have not had a single disciplinary action associated with the 

administration of local anesthesia (Anderson, 2002; Boynes 2010; Malamed, 2009; 

Scofield, 2005; Webb, 2010). Scofield, (2005) spanned a ten year period of time and 

suggested that properly educated dental hygienists have administered local anesthesia to 

their patients without harm. Anderson, (2002) showed a high success rate in achieving 

adequate anesthesia with a very low incidence of complications. These studies report that 

local anesthesia administration by the dental hygienist is safe and effective. Malamed, 

(2007) also states that dental hygienists are proficient in giving local anesthetic, and 

provide atraumatic injections, succeed in advancing pain control. Research from “The 

Forsyth Experiment” conducted in the 1970s revealed that training of dental hygienists 

took less time than it did to train dental students to administer local anesthesia 

competently (Lobene, 1979). Anesthesia evaluations from the Forsyth Experiment 

(Lobene, 1979) revealed that 92 percent of all injections given were successful on the 

first attempt. Of the 20,000 injections administered by dental hygienists, no serious 

consequences resulted, demonstrating the high degree of safety. Not a single hematoma 

was observed or reported. Clearly, the Forsyth Experiment showed that dental hygienists 

who provided local anesthesia did so safely and effectively (Boynes, 2010; Daublander, 

1997; Lobene, 1979). Furthermore, the “Forsyth Experiment” revealed that teaching 

hygienists new skills in restorative dentistry proved to be economically advantageous.  

Training dental hygienists in all phases of restorative dentistry in less time and at less 

expense translates into more care for more people at a lower cost (Lobene, 1979). This 
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finding could be part of the rationale for developing the advanced dental hygiene 

practitioner. This study might also infer that scope of practice laws for dental hygienists 

could be amended to help with this nation’s problem with access to care.  The detailed 

curriculum was developed by a restorative dentist and team leader within the project 

(Lobene, 1979). In every case, the dental hygienists accomplished the tasks to the desired 

level of expertise much faster than anticipated (Boynes, 2010; Lobene, 1979; Webb, 

2010). The Forsyth Experiment confirms the safety, productivity, and effectiveness of 

educating dental hygienists to provide local anesthesia administration. 

According to the representatives from Governmental Affairs, of the American 

Dental Hygienists’ Association, and the American Dental Hygienists’ Association 

Liability Insurance data, there have been no reports of increase in liability insurance 

reported in the 44 states where local anesthesia is permitted in the dental hygiene scope 

of practice (ADHA, 2010). In addition, there are no anticipated increases in liability 

insurance expected in the states that are seeking legislatives initiatives to include local 

anesthesia statues (ADHA, 2010; Boynes, 2010; Daublander, 1997). 

Future Implications 

Cross-Poline, (1992) revealed that the administration of a local anesthetic by 

dental hygienists that were certified in local anesthesia administration caused an increase 

in the amount of injections dental hygienists gave over the span of a six month time 

period. A one month and six month self post test on local anesthesia certified dental 

hygienists concluded that there was an increase in the number of dental hygienists 

administering local anesthesia, and an increased frequency of its use in the private 
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practice setting (Cross-Poline, 1992). The increase in the use of local anesthesia was due 

to confidence in performing this skill and providing patient comfort. This study has been 

cited by other researchers including Gillis, (2002) to confirm local anesthesia delivery by 

dental hygienists to be an essential component of contemporary practice (Boynes, 2010; 

Boynes, 2011; Webb, 2010). Local anesthesia is a benefit to the patient, dentist, the 

dental hygienist, and the dental practice. It is a benefit to the patient for pain management 

and comfort during dental hygiene procedures. It is beneficial to the dentist because it 

does not cause an interruption of dental care. It is a benefit to the dental hygienist because 

it creates continuity of care and more professional practice. It is a benefit to the practice 

due to an increase in time management and production in that there has been a possible 

connection to more scaling and root planing procedures when there is a certified dental 

hygienist in the practice.  The scope of practice has been amended in many states in the 

United States regarding local anesthesia to increase access to care and continuity of 

dental hygiene care. In the future local anesthesia will be included as part of the dental 

hygiene curriculum and the norm for all of the United States (ADHA, 2010; Boynes, 

2010). 

To date there has not been a research study designed to examine if there are 

specific reasons that dental hygienists are not returning to training programs for local 

anesthesia certification in New York State. There are currently no studies that explore if 

problems exist that may hinder a state- wide acceptance that local anesthesia is a 

necessary skill that should be administered by all practicing dental hygienists. Recent 

studies on local anesthesia administration, ergonomics, and technique selection have 

included dental hygienists as part of their respondents, suggesting that dental hygienists 
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are competent in their newly found skill (Boynes, 2010; Budenz, 2007; Loomer, 2004; 

Webb, 2010; Wiener, 2009).  Wiener, (2009) revealed that marketing companies are 

designing more ergonomic syringes for a wide range of sizes and shapes of dental 

hygiene practitioners to increase operator comfort and control. Loomer, (2004) study 

examined dental hygienists using a computer-controlled delivery device with an 

aspirating syringe for scaling and root planing, and the findings suggests that both 

techniques provided adequate anesthesia for therapeutic scaling and root planing. Perry, 

(2005) revealed that there are treatment options available for pain control during dental 

hygiene therapy. The options included topical agent anesthetics, non-injected subgingival 

anesthetic periodontal gel, nitrous oxide, and injectable local anesthesia (Nakai, 2000). 

While Budenz, (2007) revealed that selection of a local infiltration technique versus a 

block technique should be decided by the overall goal of the local anesthetic during the 

procedure, infiltration only anesthesia  is allowed in New York State.  Meaning, that if a 

complete quadrant in the mandibular arch requires anesthetic, a mandibular block is a 

more appropriate a choice than infiltration due to the fact it is the most effective and 

safest technique to provide comfort during duration of procedure, hemostasis in the area, 

and less trauma to gingival tissues (Budenz, 2007). Currently in New York State local 

anesthesia delivered by dental hygienists only includes infiltration anesthesia; block 

anesthesia is not allowed. This may be a reason that a New York State dental hygienist 

chooses not to take the extensive course at this time, as block is within the standard of 

care of effective local anesthesia administration, specifically the Inferior-Alveolar block. 

The purpose of this current research study was to provide insight into the 

concerns dental hygienists may have in regards to cost, training time, anxiety and 
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potential benefits of local anesthesia administration in New York State. It may provide 

insight into the possible barriers that may exist towards local anesthesia certification. The 

literature on this topic is limited. However,  in the field of nursing Bahn, (2007) 

conducted an exploratory study to identify some of the reasons registered nurses take part 

in higher education courses and found that the overwhelming reason was to improve 

client care. Lack of evidence in the research regarding dental hygienists prompts the 

researcher to investigate whether dental hygienists had a similar response toward the 

administration of local anesthesia in New York State. Bahn, (2007) also suggested that 

there was a measure of surprise that was expressed at the unexpected benefits, at a 

personal and professional level gained by taking part in higher academic learning. It 

would provide much needed insight if the use of local anesthesia had an empowering 

impact in the field of dental hygiene in the state of New York. 

Summary 

Upon the analysis and synthesis of the research that has been conducted in the 

topic area of local anesthesia administration and dental hygienists, it can be concluded 

that being trained in the administration of local anesthesia is a necessary part of the future 

for the profession of dental hygienists and in providing the latest, most modern care for 

the dental hygiene patient.  Certification in local anesthesia has been proven to be an 

asset to the hygienist, the patient, the dental practice, and to the profession. All of the 

literature leads the reviewer to infer that it is beneficial for the dental hygienist to practice 

with an advanced level of quality care (Anderson, 2002; Arkansas Dentistry, 1992; Blair, 

2008; Boynes, 2010; Boynes, 2011 Cross-Poline, 1997; Daublander, 1997; DeAngelis, 

2000; Gillis, 2000; Glick, 2008; Gutman, 1997; Malamed, 2009; Sisty-Lepeau, 1986; 
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Scofield, 2005; Webb, 2010). The exploration of New York States’ dental hygienists 

regarding local anesthesia certification may provide knowledge into concerns regarding 

possible barriers to certification in local anesthesia such as cost, training time, anxiety, 

and perceived benefits of local anesthesia administration. There is no literature that exists 

that explores the possible barriers that might exist between dental hygienists and local 

anesthesia administration. The study results may help to further understand the potential 

barriers to dental hygienists not becoming certified in local anesthesia administration. 

Examining whether potential barriers exist may guide dental hygiene curriculum and 

continuing education programs to modify curriculum. Furthermore, it may infer to dental 

boards that they may need to expand upon scope of practice acts which include both 

block and infiltration regarding local anesthesia administration by dental hygienists. 

The next chapter will discuss the methodologies used to devise the research 

questions, survey instrument, and type of statistical measurement selected for analysis of 

the data. 
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CHAPTER III 

METHODOLOGY 

The purpose of the current research study was to assess the possible concerns that 

may exist between dental hygienists that are local anesthesia certified or not in regard to 

cost, training time, anxiety, and perceived benefits regarding local anesthesia certification 

in New York State. This investigation was conducted because there has not been a study 

design that addresses the possible barriers that may exist between dental hygienists that 

are not local anesthesia certified when compared to those dental hygienists who are local 

anesthesia certified. There were questions remaining about dental hygienists and their 

concerns in regards to the possible barriers that might exist towards local anesthesia 

administration and certification.  

The four main research questions being addressed in this study are as follows: 

1. Is there a significant difference between certified and non-certified dental 

hygienists in terms of the amount of the required cost in making their 

decision to take the certification course? 

2. Is there a significant difference between certified and non-certified dental 

hygienists in New York in terms of the amount of training time required 

in making their decision take the certification training? 
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3. Is anxiety in administration of local anesthesia a significant factor in 

making the decision to obtain a local anesthesia certification between 

certified dental hygienists and non-certified dental hygienists in New 

York? 

4. Is there a significant difference in perceived benefits in obtaining a local 

anesthesia certificate between local anesthesia certified dental hygienists 

and non-certified dental hygienists in New York? 

In the following paragraphs the concept of creating the research project, the 

overall procedure of data collection, and the design of the survey instrument will be 

discussed. 

Concept of the Research Project 

The researcher initially discussed the possible research questions with her 

research advisors at the University of Maryland, Baltimore, and with the dental hygiene 

faculty at New York University College of Dentistry, dentists, and practicing dental 

hygienists. This group is considered a good industry standard as they represent oral care 

professionals in the state of New York. The initial group size equaled 20 oral health care 

providers. When this group was presented with the question; why do you think dental 

hygienists are not returning to educational programs to administer local anesthesia? The 

answers given were money, time, anxiety, and the lack of perceived benefit from local 

anesthesia certification. It was from these answers that the research questions were 

derived. The researcher also decided that the research study would need to be a mixed 

method study whereby it would use both survey and interview methods to better 
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understand the concerns of dental hygienists in New York State in order to confirm any 

of the hypothesis. 

Data Collection and Participants 

The target population of this study was licensed and practicing dental hygienists 

in New York State. Specifically, the focus of this study was dental hygienists currently 

practicing clinical dental hygiene either with or without certification to administer local 

anesthesia. The population of interest also included dental hygienists who practice either 

full or part-time. 

The decision was to have a random selection of subjects drawn from the 10,000 

dental hygienists who held a license, and practiced in New York according to the list of 

licensed dental hygienists registered from the New York State Board of Dentistry This 

list included the 2,500 dental hygienists who were certified to administer local anesthesia. 

There is a fee for a restricted local anesthesia certificate. It is $25.00. This fee is renewed 

triennially, if the dental hygienist wants to continue administering local anesthesia (New 

York State Office of the Professions, 2010). This means that 7,500 dental hygienists in 

New York State practice without local anesthesia certification in different practice 

settings. 

The list was obtained from the New York State Education Department (NYSED). 

This agency has all of the names of practicing dental hygienists in New York. 

Unfortunately, the NYSED list of names did not include addresses due to their standard 

operation procedures and confidentiality laws. So, a further list was purchased from the 

New York State Dental Hygiene Association. The fee for this list was $100.00. To draw a 
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random sample the decision was to select and contact every 7
th

 person of the 10,000. The 

researcher wanted to contact at least 500 respondents that were local anesthesia certified 

and 500 respondents that were not certified. There are identifiers on the list such as two 

(2) license dates that allow for the researcher to determine who has local anesthesia 

certification. The dental hygienists that are no longer practicing in New York and 

incomplete surveys were excluded from the total number. This sampling design will be 

sufficient to provide homogeneity of practicing New York State dental hygienists 

regarding local anesthesia administration and certification.  

It was anticipated that in order to reach a 50% response rate and to assure that the 

sample target was randomly selected, the researchers addressed every 7
th

 person out of 

10,000 and approximately 1000 questionnaires were mailed (Research Advisors, 2006). 

The first mailing of 1000 envelopes included a brief introduction and cover letter 

that explains the study, provides proper assurances of confidentiality, the survey 

instrument, and a stamped return envelope. Approximately three weeks later, most of the 

surveys had been returned either answered or undeliverable. Only one contact was made. 

As the research study addressed questions of concerns in regards to cost, training 

time, anxiety and perceived benefits regarding local anesthesia administration, a mailed 

survey (Appendix A) with a stamped return addressed envelope provided the best avenue 

to reach a large number of dental hygienists. It also provided participating hygienists the 

convenience of answering questions from their home, with privacy, and provided the ease 

of mailing and tabulating responses. 
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Included in the survey was a question that asked the respondents if they would be 

willingly to participate in a 5 – 10 minute telephone interview. If interested the 

respondent were asked to write their full name and telephone contact number on the line 

provided. A $5.00 gift card to Target was given to the first 10 respondents that agreed to 

participate. Once again, complete confidentiality and consent was obtained and 

maintained by the researchers from the respondents that were contacted. 

Survey Participants 

The 1,000 random samples of dental hygienists were asked open-ended questions 

from a questionnaire in regards to concerns over cost, length of training time, anxiety, 

and perceived benefits towards local anesthesia administration. The results provided the 

researcher with quantitative data. The results from this data formulated the questions for 

the interview participants. (Appendix C) 

Interview Participants 

This type of research interview was necessary to do to gain more in-depth 

information, and obtain what might have been missed by the survey. The follow up 

interview enables the researcher to probe further into survey questions regarding cost, 

training time, anxiety, and perceived benefits towards local anesthesia administration. 

The follow-up questions were derived from the participants’ responses based on the 

degree of their clarity and strength. (Appendix C) 
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Study Design 

This study is considered a mixed- methods design in which both quantitative and 

qualitative data were analyzed. The quantitative design portion of the study used 

statistical means to measure results conclusively, while the qualitative data design portion 

of this study provided clarity and strength to the quantitative data. The research will 

attempt to find a conclusive result towards concerns in regards to training cost, training 

time, anxiety, and perceived benefits regarding local anesthesia administration among 

practicing dental hygienists in New York State. This design sampled a particular 

population and obtained the results for one point in time (Trochim, 2007). It was 

appropriate for looking at what hygienists know, feel, and how they practice dental 

hygiene in regards to local anesthesia at this particular time (Munro, 2005). Limitations 

for this design however, need to be considered. This survey and interview process will 

provide for a “one point in time” look at dental hygienists, which needs to be addressed 

in the discussion of the research. 

Before the survey was sent, pilot testing was done twice to test the research 

instrument regarding reliability and validity. A randomly selected sample of dental 

hygienists employed at New York University College of Dentistry pilot tested the 

instrument. After the survey was collected, the primary researcher, research advisors, and 

statistician discussed results and made changes as necessary. A change was made to 

clarify directions of the survey instrument. After analyzing the data and making the 

necessary revisions, a final questionnaire was developed. (Appendix B) 
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This study adhered to the Institutional Review Board (IRB), guidelines at the 

University of Maryland, Baltimore. The researchers were aiming for the IRB to 

determine if this study needs a full review and may be in an exempt category. Using 

criteria from University of Maryland IRB, an informed letter of consent was enclosed at 

the beginning of the survey (Appendix A). An exemption status was determined after 

submitting to IRB regarding consent and confidentiality. (Appendix D) The survey was 

coded by using an identifier number on the survey only. Only the primary researchers had 

access to names. By answering and returning the survey, the respondent will have 

consented to participate. No signature was required to retain confidentiality. The 

completed surveys were returned to the primary researcher at NYU College of Dentistry, 

where the data was kept by the primary researcher in a secure, locked place. The coded 

surveys were analyzed by using Independent-tests, and Analysis of Variance (ANOVA), 

and placed into the SPSS software program (IBM, 2011) which tabulated and analyzed 

the results. After the data was reviewed, the researchers derived the necessary questions 

for the telephone interview. IRB modification was necessary for the telephone interview 

questions and the rationale was provided for review. Confidentiality and privacy issues 

were emphasized and maintained. Once again, IRB approval was determined at an 

exempt status and the telephone interview was conducted. (Appendix D) 

Conceptualization 

Concepts that were studied included New York State dental hygienists concerns 

over training cost, training time, anxiety, and the perceived benefits of dental hygienists 

regarding local anesthesia administration. There are few studies that reference specific 

concerns and anxiety levels of dental hygienists regarding local anesthesia 
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administration. This study focused on various factors that may influence a dental 

hygienists concerns regarding local anesthesia administration. Another factor is recent 

graduates who may be more familiar with newer practice techniques and practice 

philosophy regarding local anesthesia. Additional factors are hygienists who received 

bachelor’s degrees or graduate degrees. Furthermore, hygienists who are members of the 

American Dental Hygienists’ Association may be more knowledgeable about current 

practice trends and behaviors because of receiving and reading monthly journals, emails, 

and updates in information. 

Operationalization 

New York State dental hygienist concern indicators are the questions regarding 

cost, training time, anxiety, and the perceived benefits towards local anesthesia 

certification. The study focused on dental hygienists’ concerns towards local anesthesia 

certifications cost, training time, anxiety, and the perceived benefits regarding their local 

anesthesia administration or their lack thereof local anesthesia certification. Further 

questions were adapted for local anesthesia administration from a study surveying 

hygienists regarding local anesthesia administration and the possible anxiety upon 

administration (Anderson, 2002, DeAngelis, 2000). 

Cost 

Asking participants about their concerns over the cost of local anesthesia 

certification or the impact of the cost surrounding local anesthesia certification for the 

dental hygienist allowed the researchers to determine if cost is a factor in deciding to 

receive local anesthesia certification. Questions relating to cost will determine if 
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necessary monetary expenses for local anesthesia need to be decided before local 

anesthesia certification courses can commence. The questions provided insight into 

whether New York State dental hygienists are not pursuing local anesthesia certification 

due to its financial expense. 

Training Time 

Asking participants about their concerns regarding the length of training time 

required to obtain local anesthesia certification could be an indicator as to whether or not 

New York State dental hygienists decide to receive local anesthesia certification. 

Questions related to the length of training time and its impact on ones daily routine and 

familial responsibilities could reveal the need for curriculum modifications, if training 

time is a contributing factor to not obtaining local anesthesia certification. 

Anxiety 

Asking participants about their anxieties towards administration of local 

anesthesia may help gain insight into practice behaviors, and a possible need for 

interventions if anxiety is a contributing factor to not obtaining certification. Some 

anxiety questions were adapted from data studied by Boston College of Nursing (Munro, 

2005). The questions relating to anxiety were directed to the dental hygienists comfort 

level while administering local anesthesia. Questions also related to the dental hygienists 

anxiety or comfort level in regards to having enough didactic or clinical training to ensure 

pain management.  Questions relating to anxiety also included whether or not their 

dentist/employer discourages local anesthesia administration in their practice. 
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Benefits 

Asking participants about their concerns towards any perceived benefits from 

local anesthesia certification provided insight into whether or not there is an actual 

benefit from local anesthesia certification. Questions relating to dental hygienists 

schedule, office productivity, public perception, quality and control over of procedures 

revealed the benefit of local anesthesia certification. 

General Practice 

General practice questions dealt with topical and local anesthetic usage, 

procedures that might require topical anesthetic over local anesthesia, and if dental 

hygienists in New York State feel the necessity of local anesthesia administration in 

private practice. Questions reflected procedures, frequency, and dentist attitudes that the 

dental hygienist might feel will have contributed to the use of topical anesthesia or the 

decision to administer local anesthesia. Measurements of indicators were by survey and 

interview with various levels of measurement incorporated into each design. Such 

measures included a Likert scale and dichotomous questions. The interview will contain 

open-ended questions. Attributes will be exhaustive in nature such as levels of education, 

and mutually exclusive such as age range. 

Reliability 

Reliability was tested by using existing measures as a guide, such as survey 

questions from previous studies that helped to ensure consistency and stability of the 

survey instrument. Existing guides and surveys were also used to make sure that the 

survey instrument was stable and consistent. Pilot testing further tested for reliability of 
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the survey questions because answers that were not consistent were either redesigned or 

deleted. The pilot-test was completed on a convenience sample of dental hygienists 

employed at the New York University College of Dentistry. The pilot also provided 

access to the participants to correct any confusion or concerns. Pilot testing will help gain 

insights into any ambiguous questions and measurements. If the participants found the 

questions clear and concise, then it assured reliability of the survey instrument and 

improved the likelihood of success when given to a larger population (Munro, 2005). 

Validity 

Trochim (2007) defines validity as “the best available approximation to the truth 

of a given proposition, inference, or conclusion.” It is also defined as “goodness of fit” 

between the definitions of conceptualization and operationalization. In other words, the 

measure leads to valid conclusions or that a sample enables valid inferences. Concepts to 

be studied are their concerns over training cost and training time, anxiety, and potential 

benefits. The survey and interview provided for answering these four concepts with many 

questions. These questions were adapted using previous studies as a guideline to fit the 

concepts providing a goodness of fit between concept and operationalization (See 

operationalization section above). 

Analytical Procedures 

To determine the sample size 1,000 respondents and to reach a confidence 

interval of 95% and a margin of error of 5%, it was determined that 278surveys would 

need to be returned (Research Advisors, 2006). For analysis of the data, the researchers 

used Independent t-tests to determine if there is a statistical difference between the two 
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groups (Munro, 2005). Analysis of Variance (ANOVA) was used when examining more 

than one predictor of our criterion variable (Munro, 2005). The data from the 

Independent t-tests and ANOVA was analyzed and tabulated through SPSS statistical 

tests. To measure the results of the survey; Demographics section were tabulated using 

descriptive statistics. The variables of cost, time, anxiety, perceived benefits, general 

practice scores that are determined using the Lickert scale were also tabulated using 

descriptive statistics. 

Conclusion 

In conclusion, this research study hoped to gather pertinent information of New 

York State dental hygienists’ concerns regarding cost, training time, anxiety and potential 

benefits regarding local anesthesia administration. This study hopes to obtain this 

information to allow dental hygienists to contribute to changing the ongoing issues of 

access to patient care and continuity of care in the dental community. The results may 

show a need to change the financial cost of local anesthesia certification. The results may 

contribute to curricula change on how the course structure for local anesthesia may deter 

dental hygienists from certification due to the amount of time spent away from the office. 

The results may contribute to curricula change whereby dental hygienists are exposed to 

local anesthesia administration earlier in their training to prevent any anxiety that might 

exists upon local anesthesia administration. The results might provide insight into the 

perceived benefits of local anesthesia administration and the results might contribute to 

dental hygienists returning to educational programs to obtain local anesthesia 

certification. The results may explain why dental hygienists are not returning for local 

anesthesia administration certification and may influence how educational program 
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design course structures in continuing education for the advancement of the dental 

hygiene profession. 

The next section discusses the results of the research. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

41 

 

 

CHAPTER IV 

RESULTS AND STATISTICAL ANALYSIS 

In this study the following research questions were addressed. Statistical analyses 

for testing the null hypotheses were accomplished using SPSS software and applying 

analysis of variance (ANOVA) and independent t-tests. The criterion probability was set 

p≤.05 for each analysis. 

Research Question One 

RQ1: Is there a significant difference between certified and non-certified dental 

hygienists in terms of the cost of training programs they would want to pay toward 

anesthesia certification program? 

Research Question Two 

RQ2: Is there a significant difference between certified and non-certified dental 

hygienists in terms of the amount of training time required to receive a local anesthesia 

certification? 

Research Question Three 

RQ3: Is anxiety in administration of local anesthesia a significant factor in 

making the decision to obtain a local anesthesia certification between certified dental 

hygienists and non-certified dental hygienists? 
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Research Question Four 

 RQ4: Is there a significant difference in perceived benefits in obtaining a local 

anesthesia certificate between local anesthesia certified dental hygienists and non-

certified dental hygienists? 

Demographic Characteristics of Sample (Licensed New York State Dental 

Hygienists) 

There were 1,000 dental hygienists in New York State that were contacted for this 

study. The response rate was 37.4%. Out of 374 responses 98 were no longer practicing, 

57 returned the survey blank, 105 were certified in local anesthesia administration and 

114 were non-certified. The majority of responses that were returned blank and no longer 

practicing came from Long Island. A demographic search of Long Island suggests 37% 

of the population is 55 years and older, representing an aging workforce (Suffolk County 

Government, 2011) which could be indicative of the (98) no longer practicing and (57) 

that were returned blank. The sample size of n= 219 participants included the local 

anesthesia certified (105) and non-certified (114) participants who completed the survey. 

Table 1 presents the distribution results of graduation year and age of the respondents. 
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Variable N (total – 
219) 

% Variable N(total 
=219) 

% 

Year Graduated Dental 
Hygiene 

  Age   

1986 24 11 20-30 years 8 3.7 

1995 13 5.9 31-40 years 34 15.5 

1993 9 4.1 41-50 years 70 32 

1989 8 3.7 51- years and 
over 

107 48.9 

Table 1: Distribution of Graduation Year and Age 

The respondent’s year of graduation from dental hygiene school varied from 1963 

to 2008. The above responses are the highest average percentages presented and include 

1986 (11%) as the mean. The respondents’ median year graduated from the certified 

group was 1988 and 1985 from the non-certified group.  The age range of the respondents 

was also diverse, 8 respondents were in the age range of 20-30 years (3.7%), (15.5%) 31-

40 years, (32%) 41-50 years, and (48%) were 51 years and older. As presented in Table 

1, age of the respondents was not significant as to whether they chose to be certified or 

not. Although, 52% of the non-certified group was 51 and over, as compared to 48% in 

the certified group. The age of 41-51 years was the median age for the certified group. 

This difference in age (although not statistically significant) of the certified group may 

suggest a slightly more contemporary practitioner. Accordingly, a large number of non-

certified respondents left comments on the survey stating that had they not been close to 

retirement or just starting out in the field they would possibly choose to become certified 

in local anesthesia. (Figure 1 for Distribution of Age) 
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Figure 1: Distribution of Age 

Table 2 presents the distribution of work and residence locations for dental 

hygienists in New York. 

Variable N (total 
=219) 

% Variable N(total 
=219) 

% 

Work Location in New 
York State 

  Live in County Location 
in New York 

  

Other than listed 114 52.1 Other than listed 132 60.3 

Suffolk 32 14.6 Nassau 28 12.4 

Manhattan 24 11 Richmond 13 5.9 

Erie 18 8.2 Orange 11 5.0 

Brooklyn 11 5 Kings 11 5.0 

Table 2: Distribution of Work and Residence Locations 

When asked where the respondents worked, the majority, of respondents worked 

in “other” (52.1%) locations throughout New York State that were listed on the survey. 

However, there was a difference between where certified and non-certified dental 

hygienists worked. Certified dental hygienists responded that besides “other” they 

worked in; Barker (18), Manhattan (16) and Brooklyn (6). Thirty-two respondents 

(14.6%) worked in Suffolk, while (11%) worked in Manhattan, in Erie (8%), and (5%) 

worked in Brooklyn. These counties are suggested to be metropolitan areas (Barker 

1 = 20-30 years 

2 = 31-40 years 

3 = 41-50 years 

4 = 51 years              

       And over 
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County, 2011).  Respondents were asked in what county in New York State do you live, 

(63%) responded “other” than that was listed on the survey. Twenty-eight (12.4%) lived 

in Nassau county, (5.9%) lived in Richmond county, (5%) in Orange county and (5%) in 

Kings County.  Geographically New York State has 62 counties so all cities and counties 

could not be listed on the survey. There is no difference between groups (certified, non-

certified) on where they live. 

Table 3 represents the distribution of hours worked and type of dental practice of 

the New York State dental hygienists. 

Variable N(total 
=219) 

% Variable N(total=219)  

Typical Hours in 
Practice a Week 

  Type of Dental 
Practice 

  

Less than  10 22 10 General 155 70.8 

10-19 27 12 Periodontal 17 7.8 

20-29 72 32 Other 16 7.3 

30hrs or more 98 44.7 University/Academia 11 5.0 

   Prosthodontic 11 5.0 

   Hospital 8 3.7 

Table 3: Distribution of Hours Worked and Type of Dental Practice 

The respondents were asked how many hours they worked in a typical week 

(44.7%) worked over 30 hours or more, (32%) worked 20 -29 hours, (12%) worked 10-

19 hours, and  (10%) worked less than 10 hours a week. There is no difference between 

groups on hours worked. The majority of respondents; (70.8%) worked in a general 

dental practice, (7.8%) in a periodontal practice, (7.3%) worked in a practice “other” than 

what was listed, (5%) respondents worked in University/Academia, (5%) in a 

prosthodontic practice, and (3.7%) worked in a hospital. See Table 3. The majority of 

respondents certified and non-certified worked in a general practice setting. However, the 
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type of practice was significant to whether the respondents were local anesthesia 

certified. As presented in Figure 2. The type of practice setting, specialty, was more 

diverse (periodontal [12], prosthodontic [11], hospital [6], university [5], other [5]) for 

the certified respondents.  

 

Figure 2: Distribution of Type of Practice Settings 

One hundred-forty-five respondents (67%) are not members of the American 

Dental Hygienists’ Association and seventy-four (39.9%) are members. As presented in 

Figure 3 below. However, there is a difference between certified and non-certified dental 

hygienists’ being members of the American Dental Hygienists’ Association (ADHA). It 

can be suggested that being a member of the ADHA improves the hygienists’ choice to 

become certified in local anesthesia in New York State. 

1=General  

2= Periodontal 

3= Prosthodontic 

4= Hospital Clinic 

5= University/Academia 

      Academia 

6= Other 
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One hundred-forty nine (86.8%) respondents have an associate’s degree as the 

highest degree earned. While forty-two (21.5%) have a bachelors degree, and twenty 

(9.1%) have a masters degree. There is a difference between the groups (certified, non-

certified) in highest degree earned. The result suggests a higher education for certified 

dental hygienists as opposed to non-certified hygienists.  One hundred-ninety (86.8%) 

respondents indicated the highest degree in dental hygiene was an associate’s degree, ten 

(10%) had a bachelors degree in dental hygiene, and four (1.8%) had a masters degree in 

dental hygiene. (See Table 4) The degree in dental hygiene has no significant impact on 

whether dental hygienists choose to become certified in local anesthesia in New York. 

Variable N (total=219) % Variable N(total =219) % 

Highest 
Degree 
Earned 

  Highest Degree in 
Dental Hygiene 

  

Associate’s 149 68 Associate’s 190 86.8 

Bachelor’s 42 21.5 Bachelor’s 10 10 

Master’s 20 9.1 Master’s 4 1.8 

Table 4: Distribution of Highest Degrees Earned 

Out of the one hundred five (47.9%) local anesthesia certified dental hygienists 

the initial year of certification ranged from 2004, twenty-nine respondents (13.2%) were 

    Figure 3:  ADHA      No                                     Yes 
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certified in 2004, and sixteen (7.3%) respondents 2008. The respondents were asked if 

block anesthesia was added to the scope of practice would they be more inclined to take 

the course; eighty-nine (40.6%) of respondents said yes, while one hundred thirty 

(59.4%) said no, they would not return for block anesthesia. As presented in Figure 4 

below. There was a difference that suggests certified dental hygienists agreed that they 

would return for certification if block was added to the scope of practice (40.6%). 

 

Figure 4: Percentage of Responses for Block Anesthesia 

In responses to the question whether the research participants would be willing to 

have a follow-up telephone interview; one hundred eight (49.3%) agreed to participate 

while one hundred eleven (50.7%) would not be willing to participate. 

Below presents each research question examined followed by the statistical tests 

utilized to obtain the results. 
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Research Question One 

RQ1: Is there a significant difference between certified and non-certified dental 

hygienists in terms of the cost of training programs they would want to pay toward 

anesthesia certification program? 

HoA1: The cost of local anesthesia certification programs is a statistically 

significant factor in making the decision to receive training when comparing certified 

dental hygienists and non-certified dental hygienists. 

HO1:  The cost of local anesthesia certification programs is not a statistically 

significant factor in making the decision to receive training when comparing certified 

dental hygienists and non-certified dental hygienists. 

Research question one investigated if there is a statistically significant difference 

amongst certified and non-certified dental hygienists when it comes to overall cost as a 

decision to take the local anesthesia certification course. Since questions #1- #5 (See 

Table 1) on the survey specifically relate to the cost of the local anesthesia certification 

ANOVA was used to compare their responses on a Likert scale between the two groups 

(certified, non-certified) and the multiple variables of cost . The results of cost question 1 

indicated a statistically significant difference at (F [df 1, 217] = 161.34, p < .0001) 

between the two groups of certified and non-certified dental hygienists.  Thus the null 

hypothesis was rejected and alternative hypothesis was accepted. 

The results of cost question 2 regarding impact on family finances indicated that 

there is not a statistically significant difference at (F [df 1, 217] = .804, p < .37) therefore 

the null hypothesis should not be rejected. The results indicated cost question 3 regarding 
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financial stress (F [df 1, 217] =33.05, p<.000), cost question 4 regarding extra expenses 

(F [df 1, 217] =9.59, p< .002), and cost question 5 regarding lost work and wages (F [df 

1, 217] =24.03, p< .000) had a statistically significant difference between the certified 

and non-certified dental hygienists and strongly suggesting the rejection of the null 

hypothesis and acceptance of the alternative hypothesis. (See complete ANOVA results 

in APPENDIX E) The criterion was set at .05 (α =.05). 

 

Cost of Local Anesthesia Certification 

1. The cost of the local anesthesia certification course was too expensive and has 

prevented me from enrolling. 

2. Affordability of the local anesthesia certification course is a family decision that is 

dependent on its current economic situation. 

3. The cost of the local anesthesia certification course caused or would cause me 

financial stress. 

4. Attending the local anesthesia certification course caused or would cause me to 

incur extra expenses (for daycare, babysitting, travel, parking, etc.) 

5. Attending the local anesthesia certification course caused or would cause me to 

miss work and thus caused or would cause me to lose money. 

Table 5: Cost Questions 

Presented in Figure 5 are the results of the interactions between the certified and 

non- certified groups and the five variables of cost. 
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Figure 5: Interaction between Groups for Cost Questions #1-#5 

Cost question #6 in the survey determined if the employer of the dental hygienists 

would or did pay for the cost of the local anesthesia certification. Question #6 had 5 

possible answers (strongly agree, agree, no opinion, disagree, and strongly disagree). The 

results of an independent t-test (t = 6.25, p < .0001) indicate that the mean of the non-

certified group (M=3.81, SD=1.29) was statistically significantly higher than that of the 

certified group (M=2.54, SD=1.69).  The obtained result indicated that whether an 

employer would or did pay for the certification made a statistically significant difference 

concerning whether the dental hygienist became certified.  Table 6 presents the results of 

the independent t-test for cost question #6.  
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Independent 
Samples Test 
 
Levene's Test for 
Equality of Variances 
 
t-test for Equality of 
Means 

F Sig. t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 
Difference 

Lower Upper 

COSTq6 

Equal 
variances 
assumed 

22.308 .000 -6.246 217 .000 -1.264 .202 -1.663 -.865 

          

Table 6: Results of the Independent t-tests for Cost Question 6 

 

Research Question Two 

RQ2: Is there a significant difference between certified and non-certified dental 

hygienists in terms of the amount of training time required to receive a local anesthesia 

certification? 

HA 2.The amount of required training time is a statistically significant factor in 

making the decision to receive local anesthesia certification when comparing certified 

dental hygienists and non-certified dental hygienists. 

HO2:  The amount of required training time is not a statistically significant factor 

in making the decision to receive local anesthesia certification when comparing certified 

dental hygienists and non-certified dental hygienists. 

Research question two involves how the length of the course impacts the decision 

for obtaining local anesthesia certification amongst certified and non-certified dental 

hygienists. To test the level of impact, an independent t-test was used comparing the 

differences between certified and non-certified dental hygienists. The result of length 

question 1 regarding interference with work (t=8.673, p<.000) indicated a statistically 
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significant difference for the certified group (M=3.10, SD=1.35) is greater than the non-

certified group (M=1.79, SD=.846). The obtained result indicated that whether the length 

of local anesthesia certification course interfered or would interfere made a statistically 

significant difference concerning whether the dental hygienist became certified. The 

result of length question 2 regarding the length of course interfering with one’s daily 

routine (t =5.924, p<.000) indicated a statistically significant difference for the certified 

group (M=3.17, SD= 1.259, N=105) of the certified group is greater than the non-

certified group (M=2.22, SD=1.119, N=114). The obtained result indicated that whether 

the length of training did or would interfere with one’s daily routine made a statistically 

significant difference concerning whether the dental hygienist became certified. Table 7 

presents detailed statistical findings of the independent t-test for length questions 1 and 2. 

 

 

Levene's Test for 
Equality of Variances 
 
t-test for Equality of 
Means 

 Independent Samples Test 

F Sig. t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 
Difference 

Lower Upper 

LENGTHq1 

Equal 
variances 
assumed 

74.019 .000 8.673 217 .000 1.315 .152 1.016 1.614 

          

LENGTHq2 

Equal 
variances 
assumed 

9.302 .003 5.924 217 .000 .952 .161 .635 1.269 

          

Table 7: Results of an Independent t-test for Length Questions #1 and #2 

Research Question Three 

RQ3: Is anxiety in administration of local anesthesia a significant factor in 

making the decision to obtain a local anesthesia certification between certified dental 

hygienists and non-certified dental hygienists? 
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HA3:  Anxiety in administration of local anesthesia is a statistically significant 

factor in making the decision to obtain local anesthesia certification when comparing 

certified dental hygienists and non-certified dental hygienists. 

HO3:  Anxiety in administration of local anesthesia is not a statistically 

significant factor in making the decision to obtain local anesthesia certification when 

comparing certified dental hygienists and non-certified dental hygienists. 

To test the anxiety level of dental hygienists towards local anesthesia 

administration ANOVA was utilized comparing the certified and non-certified dental 

hygienists. Since questions #2- #5 on the survey (See Table 8) specifically relate to the 

anxiety of local anesthesia certification and administration ANOVA was used to compare 

the two groups (certified, non-certified) and the multiple variables of anxiety. 

Anxiety 

 

2.I am fearful of administering local anesthesia to my patients. 

3.I am uncomfortable administering local anesthesia to my patients. 

4.I am fearful of causing discomfort to my patients when administering local anesthesia. 

5.I am fearful of needles. 

Table 8: Anxiety Survey Question #2-#5 

The criterion probability was set at .05. The results indicated that there are 

statistically significant between groups (certified and non -certified) differences in 

anxiety question 2 regarding fear (F [df 1, 217] = 43.88, p < .0001); anxiety question 3 

regarding being uncomfortable (F [df 1,217] = 56.25, p<.000); anxiety question 4 
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regarding causing discomfort (F [df 1, 217] = 37.67, p<.000), and anxiety question 5 

regarding needle fear (F [df 1,217] = 5.40, p<.021) strongly suggesting that the null 

hypothesis is rejected and the alternative hypothesis is accepted. (See complete results 

APPENDIX F) Figure 6 presents the results of the interaction between the certified and 

non-certified groups for ANOVA on the variables of anxiety questions #2, #3, #4, and #5. 

 

Figure 6: Interaction between groups for ANOVA on variables of Anxiety 

Questions #2, #3, #4, and #5 

Description of anxiety question 1(Table 9) results indicate (64.5%) of certified 

and non-certified respondents feel comfortable with the amount of training time for local 

anesthesia certification in New York State. (See Table 5 below) 
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Anxiety 

1.I feel comfortable with the amount of training time required for local anesthesia 

certification in New York State. 

Table 9: Anxiety Question #1 

 

Figure 7: Anxiety Question 1 Percentages 

Results of anxiety question 6 indicate (28.8%) of the non-certified respondents 

agree that they would be more comfortable in administering local anesthesia if they had 

more practice while (21%) of the certified respondents disagree with this statement. 

(Figure 8) The results indicate that there is a significant difference between the certified 

and non-certified groups upon their comfort level towards administering local anesthesia 

if they had more clinical practice. 

 

 

1= Strongly Agree 

2=Agree 

3=No Opinion 

4=Disagree 

5=Strongly Disagree 
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Figure 8: Anxiety Question #6 Percentages 

Results of anxiety question 7 indicate cumulatively that (45%) of respondents do 

not agree that becoming certified in local anesthesia administration will increase liability 

premiums while (34.2%) cumulatively agree that there will be an increase in insurance   

liability premiums once certified. (Figure 9) 

 

Figure 9: Anxiety Question #7 Percentages 
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Research Question Four 

 RQ4: Is there a significant difference in perceived benefits in obtaining a local 

anesthesia certificate between local anesthesia certified dental hygienists and non-

certified dental hygienists? 

 HA4: There is a statistically significant difference in perceived benefits between 

local anesthesia certified dental hygienists than non-certified dental hygienists. 

HO4: There is no statistically significant difference in perceived benefits between 

local anesthesia certified dental hygienists than non-certified dental hygienists. 

Research question four explores the comparison between the perceived benefits of 

local anesthesia certification among certified and non-certified dental hygienists. Benefit 

questions have been categorized into three groups. Group 1 involves the perceived 

benefits at the work place utilizing questions #1 and #4 from the survey (See Table 10). 

Benefits Group 1 Questions 

1. By being permitted to administer local anesthesia, dental hygienists are able to stay 

on a better schedule at work. 

4.Providing local anesthesia is beneficial to the entire dental office schedule because it      

allows for better time management. 

 

Table 10: Benefit Questions #1 and #4 Relating to Work 

Group 2 (See Table 11) indicates the perceived benefits relating to the patient 

using questions #2 and #5 from the survey. 
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Benefits Group 2 Questions 

2. Local anesthesia administration provides dental hygiene patients with optimal pain 

management. 

5.    I prefer working on anesthetized patients rather than non-anesthetized for certain 

dental hygiene procedures. 

Table 11: Benefit Questions #2 and #5 Relating to the Patient 

Group 3 relates to the perceived benefits of hygiene services utilizing questions 

#3, #6, and #7 from the survey (See Table 12). 

Benefits Group 3 Questions 

3. By being permitted to administer local anesthesia, dental hygienists are able to stay 

on a better schedule at work. 

6.   Being certified in local anesthesia administration improves the quality of dental 

hygiene services. 

7.   Being certified in local anesthesia may increase dental hygiene services and production. 

Table 12: Benefit Questions #3, #6, and #7 Relating to Dental Hygiene Services 

To test the perceived level of potential benefits towards local anesthesia 

administration, independent t-tests were utilized. The result of Group 1 perceived benefit 

question 1regrding staying on schedule (t= 4.742, p<.002) indicate that the mean of the 

non-certified group (M=2.70, SD=1.120) is greater than the certified group (M=2.02, 

SD=1.00). The obtained results indicated a statistically significant difference on whether 

or not the perceived benefits of staying on schedule impacts the dental hygienists’ 

decision to take the course, strongly suggesting the rejection of the null hypothesis and 
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acceptance of the alternative hypothesis. The result of the perceived benefits question 4 

regarding better time management (t=5.077, p<.003) indicate that the mean of the non-

certified group (M=2.34, SD=1.055, N=114) is greater than the certified group (M=1.69, 

SD= .836, N=105). The obtained results indicated a statistically significant difference on 

whether or not the perceived benefits of better time management had an impact on the 

dental hygienists’ decision to take the certification course, strongly suggesting the 

rejection of the null hypothesis and acceptance of the alternative hypothesis. Table 13 

presents the results of the independent t-test for length questions 1 and 4. 

 

Levene's Test for Equality 
of Variances 
 
t-test for Equality of Means 

 Independent Samples Test 

F Sig. t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 
Difference 

Lower Upper 

BENEFITSq1 

Equal 
variances 
assumed 

9.767 .002 
-
4.742 

217 .000 -.683 .144 -.966 -.399 

          

BENEFITSq4 

Equal 
variances 
assumed 

8.852 .003 
-
5.077 

217 .000 -.656 .129 -.911 -.402 

          

Table 13: Results of Independent t-tests for Benefits question #1 and #4. 

The result of Group 2 perceived benefit question 2 regarding optimal pain 

management (t=4.257, p<.494) indicate that the mean of the non-certified group 

(M=2.02, SD=.820) is greater than the certified group (M=.1.59, SD=.646). The obtained 

results indicate that there is not a statistically significant difference on whether or not the 

perceived benefits of local anesthesia providing optimal pain management impacts the 

dental hygienists’ decision to take the course, strongly suggesting the acceptance of the 

null hypothesis and rejection of the alternative hypothesis. The result of perceived 
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benefits question 5 regarding preference to working on anesthetized patients over non-

anesthetized (t= 2.617, p<.107) indicate that the mean of the certified group (M=.51, SD= 

.501) is greater than the non-certified group (M=.49, SD=.512, N-16). The obtained 

results indicate there is not a statistically significant difference on whether the perceived 

benefits of working on anesthetized patients over non-anesthetized had an impact on the 

dental hygienists decision to take the course, strongly suggesting the acceptance of the 

null hypothesis and rejection of the alternative hypothesis. Table 14 presents the results 

of the independent t-test for length questions 2 and 5. 

 

Levene's Test for 
Equality of Variances 
 
t-test for Equality of 
Means 

 Independent Samples Test 

F Sig. t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 
Difference 

Lower Upper 

BENEFITSq2 

Equal 
variances 
assumed 

.470 .494 -4.257 217 .000 -.427 .100 -.625 -.229 

          

BENEFITSq5 

Equal 
variances 
assumed 

2.589 .109 -1.941 217 .054 -.289 .149 -.583 .004 

          

Table 14: Results of Independent t-test Benefit Questions #2 and #5 

The following are results of Group 3 perceived benefits questions #3, #6, and #7. 

Since questions #3, #6, and #7 on the survey specifically relate to the perceived benefits 

of services related to local anesthesia certification and administration ANOVA was used 

to compare the two groups (certified, non-certified) and the multiple variables of 

perceived benefits. The p level was set at p=.05. The results indicated that perceived 

benefits question 3 regarding public’s perception (F [df 1, 217] = 20.77, p<.000), 

question 6 regarding improving services (F [df 1,217] = 59.97, p<.000), and perceived 
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benefits question 7 regarding increase in services (F [df 1,217] = 37.03, p<.000) had a 

statistically significant difference between the certified and non-certified dental 

hygienists and strongly suggesting the rejection of the null hypothesis and acceptance of 

the alternative hypothesis. (See complete results APPENDIX G ANOVA) Figure 10 

presents the Interaction between the certified and non-certified groups of perceived 

benefits questions #3, #6, and #7. 

 

Figure 10: Interaction between groups for perceived benefits questions #3, #6, and #7 

 

General Practice Questions from the Survey and the Results 

In this section remaining questions from the survey and the percentages of general 

practice data are presented. Although this section does not directly relate to the research 

questions, it will enhance the results of the study. Percentages were utilized to compare 

the results of general practice behavior questions related to local administration between 

certified and non-certified dental hygienists. Percentages were used to compare the two 

groups (certified, non-certified) and the multiple variables of general practice questions. 
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Question #1 in the general practice section indicates (46%) of the non-certified 

respondents disagree that they would use local anesthesia more regularly than topical 

anesthesia to manage pain as compared to (26%) of the certified group of respondents 

agreeing they would use local anesthesia more  regularly. The results indicate there is a 

significant difference between the general practice behaviors of the groups (certified, 

non-certified) in terms of how they would use local anesthesia more regularly than 

topical anesthesia to manage pain. As presented in Figure 11. 

 

Figure 11: Percentage Results of General Practice Question #1 

Question #2 in the general practice section indicates (58.9%) of the respondents 

both certified and non-certified believe topical anesthesia should be tried first for pain 

management before administration of local anesthesia. (Figure 12) 
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Figure 12: Percentage Results of General Practice Question #2 

 

Question #3 in the general practice section indicates that 43% of the non-certified 

respondents agree that topical anesthesia is just as effective as local anesthesia while 34% 

of the certified respondents disagree. (Figure 13) There is a statistically significant 

difference between the general practice behaviors of certified and non-certified dental 

hygienists in regard to the belief that topical anesthesia is just as effective as local 

anesthesia for certain patients or situations. 

 

Figure13: Percentage Results of General Practice Question #3 
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Results of general practice question 4 indicate 38.4% of the non-certified 

respondents agree they interrupt the dentist for assistance when they need local anesthesia 

while 22.4% of the certified respondents disagree. As presented in Figure 14. There is a 

statistically significant difference between the certified and non-certified groups in 

regards to interrupting the dentist for assistance. 

 

Figure 14: Percentage Results of General Practice Question #4 

 

Question #5 in the general practice section indicates (35.6%) of respondents both 

certified and non-certified disagree that they have been discouraged by their employer to 

administer anesthesia. (Figure 15) There is not a statistically significant difference 

between the certified and non-certified groups indicating that they have not been 

discouraged by their employers to administer local anesthesia. 
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Figure 15: Percentage Results of General Practice Question #5  

 

Question #6 in the general practice section of the survey asks the respondents if 

they feel there should be more professional development courses on local anesthesia 

certification. The results of general practice question 6 indicate (53.9%) of certified and 

non-certified respondents agree that there should be more professional development 

courses on local anesthesia certification. Results are presented with percentages in Figure 

16. The results indicate that there is no statistically significant difference between the 

certified and non-certified groups in regards to having more professional development 

courses on local anesthesia. 
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Figure 16: Percentage Results of General Practice Question #6 

Results of general practice question 7 indicate 42.9% of the respondents agree (55 

certified respondents, 49 non-certified) while 38.4% of respondents disagree (44 certified 

respondents, 48 non-certified) that they would administer local anesthesia for dentinal 

hypersensitivity. As presented in Figure 17. The results indicate there is a statistically 

significant difference between groups (certified, non-certified) in terms of administering 

local anesthesia for dentinal hypersensitivity. 

 

Figure 17: Percentage Results of General Practice Question #7 
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Results of general practice question 8 indicate 103 non-certified respondents 

(47%) agree and 85 (38.8%) certified strongly agree that they would administer local 

anesthesia for scaling and root planing. (Figure 18) The results indicate there is no 

significant difference between the groups (certified, non-certified) in terms of 

administering local anesthesia for scaling and root planing. 

 

Figure 18: Percentage Results of general Practice Question #8 

Results of general practice question 9 indicate (59.8%) of respondents both 

certified and non-certified disagree that they would administer local anesthesia for 

routine prophylaxes. (Figure 19) There is not a statistically significant difference between 

the groups (certified, non-certified) practice behavior in terms of not administering local 

anesthesia for routine prophylaxis. 
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Figure 19: Percentage Results of General Practice Question #9  

Results of general practice question 10 indicate (49.3%) of respondents certified 

and non-certified disagree with the statement that they do not feel local anesthesia is 

needed for dental hygiene procedures. As presented in Figure 20. The results indicate 

there is not a significant difference in the general practice behavior between the groups 

(certified, non- certified) both agreeing that local anesthesia is needed for dental hygiene 

procedures. 

 

Figure 20: Percentage Results of General Practice Question #10  
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Tables 15 and 16 below present the telephone interview questions and the results 

of both the certified and non-certified dental hygienists. 

Telephone Interview Questions and Results 

Telephone Interview  Results From 
Certified 

Certified 
(n=5) 

Yes No Comments 

If your employer had not paid for 

you to become certified in local 

anesthesia would the cost of the 

course have prevented you from 

enrolling? Would anything have 

prevented you from attending the 

course? 

5 1 4 Wanted to stay current 

Dentist do not want to 

extend power 

At a different stage in life 

has 2 kids 

What impact do you think there 

would be on your daily practice, if 

you were no longer able to 

administer local anesthesia 

5 Impact 

2 
Little 

3 

Time delays 

Very little impact on daily 

practice 

Is there anything relating to the 

benefits of local anesthesia that you 

feel would improve your daily 

practice? 

5 5 0 Patient comfort 

Time management 

Why did you respond NO to 

receiving certification if block 

anesthesia was added to the dental 

hygiene scope of practice? 

5 0 5 Position in career 

Not comfortable with it, 

more liability, more 

responsibility 

Infiltration works well 

enough 

What would make you more 

comfortable towards administering 

local anesthesia? 

   2 Completely comfortable 

3 would like a refresher 

course or CD that shows 

infiltration points 

After taking the survey and 

discussing further today on local 

anesthesia certification, what would 

you add as an additional comment 

that was not included in your original 

response? 

   All 5 agreed that education 

makes you more useful, 

improves resume, more 

confident practitioner, 

increased patient comfort 

Table 15: Certified Interview Response 
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Telephone Interview  Results From 
Non-Certified 

Non-
Certified 
(n=5) 

Yes No Comments 

If your employer was willing to pay 

for the cost of the local anesthesia 

certification course would you 

attend?  Would anything else prevent 

you from attending? 

5 5 

 

0 

0 

 

5 

Length of time away 

from work, not 

compensated by 

employer, no increase in 

salary being certified 

What impact do you think there 

would be on your daily practice, if 

you were able to administer local 

anesthesia? 

 Impact 

3 
Little 

2 

Better time management, 

continuity of care, 

Is there anything relating to the 

benefits of local anesthesia that you 

feel would improve your daily 

practice? 

 3 2 Better pain management 

Time management 

What if anything is it that would 

make you CHOOSE to take the local 

anesthesia certification course? 

 4 1 Lower cost, shorter time 

away from office and 

family 

Why did you respond NO to 

receiving certification if block 

anesthesia was added to the dental 

hygiene scope of practice? 

   Not comfortable with it, 

more liability, more 

responsibility 

Cost, malpractice issues 

What would make you more 

comfortable towards administering 

local anesthesia? 

   Nothing , refresher course 

or more practice 

After taking the survey and 

discussing further today on local 

anesthesia certification, what would 

you add as an additional comment 

that was not included in your original 

response? 

   Not many further 

comments 

Employer should pay for 

half 

Employers are starting to 

look for certified 

hygienists 

Table 16: Non-Certified Interview Results 

 

The results of the telephone interview indicate that cost of the local anesthesia 

certification course has an impact on whether dental hygienists decided to take the 

certification course. (See Tables 14 and 15) The average cost of local anesthesia 

certification in New York State is $1200.00 and the length is 30 didactic and 15 clinical 

hours. One of the certified respondents said she paid for the cost of local anesthesia 
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certification on her own because she “wanted to stay current.” Staying current should be 

a priority for dental hygienists. Utilization of the amended of the scope of practice act 

should be one of the reasons dental hygienists choose to take the course. 

The impact on daily practice indicates certified dental hygienists would 

experience time delays and have no control over the patient comfort level whereby the 

non-certified group expressed they would benefit with better time management and 

continuity of care. The results of the benefit question for the non-certified group indicate 

that a benefit of local anesthesia certification would be better pain and time management. 

Lower cost and less time away from the office and family would encourage non-certified 

dental hygienists to obtain certification. The results of responding no, to receiving block 

anesthesia if it was added to the scope of practice for dental hygienists indicate that both 

groups feel liability and malpractice issues would prevent them from administering block 

anesthetic. Also, the certified and non-certified dental hygienists indicate they would 

prefer a course in local anesthesia certification. The certified group suggested a DVD or 

website to refresh their techniques (low utilization) while the non-certified group was 

looking for a precursor course prior to taking the local anesthesia course to reduce 

anxiety. When the respondents were asked if they had any further comments, the certified 

group responses expressed the reasons why they took the course; makes you more useful, 

improves resume, more confident practitioner, and increased patient comfort. 
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Summary 

This chapter has presented the study results, including a description of the dental 

hygiene population in New York State and the results of the statistical analysis of the 

hypotheses. There are 5 supported demographic differences between certified and non-

certified dental hygienists. The results revealed; 

1. There was a difference between the groups (certified, non-certified) in terms 

of where they worked. Certified dental hygienists worked in Barker, 

Manhattan, and Brooklyn. All three counties are described as metropolitan 

areas. However, Barker is much smaller by population (Barkerny.org, 2011). 

2. There was an indicated difference between the type of practice settings for 

the groups (certified, non-certified). The type of practice setting included 

specialties which suggested more diversity for the certified respondents. The 

following type of specialty practice settings are; (periodontal [12], 

prosthodontic [11], hospital [6], university [5], other [5]) for the certified 

respondents. Additionally, further results indicate that employers who paid 

for certification are located in these practice settings; general (35), 

periodontal, prosthodontic, hospital (6) and university (5), other (5) total. 

Since the majority of certified dental hygienists in hospitals and universities 

have had their certification paid by their employer, it can be suggested that 

hospitals and universities, tend to pay for certification more frequently than 

any other practice setting. 
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3. There was a supported difference between highest degree held amongst the 

certified and non-certified respondents. The certified group held higher 

degrees. 

4. There is a difference indicated between certified and non-certified dental 

hygienists’ upon being members of the American Dental Hygienists’ 

Association. 

5. There is a difference that suggests certified dental hygienists agreed that they 

would return for certification if block was added to the scope of practice. 

For all six of the Cost questions, five of the null hypotheses were rejected, for the 

length question, two out of two null hypotheses were rejected, for the anxiety question, 

four out of four null hypotheses were rejected, and for the perceived benefits question 

five out of seven null hypotheses were rejected and the results revealed: 

1. The cost of the local anesthesia certification indicates it has a significant 

impact on a dental hygienists’ decision to take the course. 

2. There is not a significant difference towards affordability being a family 

decision dependent upon the economic situation, for local anesthesia 

certification between certified and non-certified dental hygienists. 

3. The length of the local anesthesia certification course indicates it has a 

significant impact on a dental hygienists’ decision to take the local 

anesthesia certification course in New York State. 

4. Anxiety towards administering local anesthesia suggests has a significant 

impact on the dental hygienists’ decision to become certified. 
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5. There is a significant difference supported in perceived benefits of local 

anesthesia in the work place between certified and non-certified dental 

hygienists. 

6. There is not a significant difference between the perceived benefits of 

local anesthesia administration providing dental hygiene patients with 

optimal pain management between certified and non-certified dental 

hygienists. 

7. There is not a significant difference between the perceived benefits of 

treating an anesthetized patient over a non-anesthetized patient between 

certified and non-certified dental hygienists. 

8. There is a significant difference suggested between the perceived benefits 

of local anesthesia certification while rendering dental hygiene services 

between certified and non-certified dental hygienists. 

9. There is a supported difference between the general practices of local 

anesthesia certified dental hygienists than non-certified hygienists in 

regards to using local anesthesia more regularly than topical anesthesia to 

manage pain. 

10. There is a suggested difference between the general practices of local 

anesthesia certified and non-certified dental hygienists believe topical 

anesthesia should be tried first for pain management before administration 

of local anesthesia. 

11. There is a difference indicated between the general practice behaviors of 

certified and non-certified dental hygienists in regards to the practice that 
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topical anesthesia is just as effective as local anesthesia for certain patients 

or situations. 

12. There is no difference between the certified and non-certified groups 

indicating that they have not been discouraged by their employers to 

administer local anesthesia. 

13. There is no difference between the certified and non-certified groups in 

regards to having more professional development courses on local 

anesthesia. 

14. The results indicate there is no difference between the groups (certified, 

non-certified) in regards to administering local anesthesia for scaling and 

root planing. 

15. There is not a supported difference between the groups (certified, non-

certified) practice behavior in terms of not administering local anesthesia 

for routine prophylaxis. 

16. There is a close suggested percentage between the response agree and 

disagree when asked if dental hygienists would administer local anesthesia 

for dentinal hypersensitivity. 

17. Both certified and non-certified dental hygienists supported that they agree 

that local anesthesia is needed for dental hygiene procedures. 

The results of the qualitative portion of the study confirm: 

1. That cost of the local anesthesia certification course indicates an impact on 

whether or not a dental hygienist becomes certified. 
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2. The length of the course suggests an impact on whether or not dental 

hygienists register to take the local anesthesia certification course. 

3. Both certified and non-certified dental hygienists suggested they agree that 

time management and better pain management are the benefits of local 

anesthesia certification. 

4. Both certified and non-certified hygienists supported they would prefer a 

refresher course in local anesthesia administration. 

5. The certified group suggested the reasons why they took the course; 

makes you more useful, improves resume, more confident practitioner, 

and increased patient comfort. 

This chapter has presented the demographic data and findings for the study 

questions and hypotheses. The discussion of key findings, suggestions and 

recommendations for future research and conclusions related to these findings are 

addressed in Chapter V. 
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CHAPTER V 

DISCUSSION 

This chapter reviews the study’s purpose; discusses key findings, practical 

implications and recommendations, and suggests ideas for future research. 

Purpose of Study 

The purpose of this study was to investigate potential barriers to local anesthesia 

certification including cost, training time, anxiety, and the perceived benefits of local 

anesthesia certification by dental hygienists in New York State.  The study attempted to 

identify and evaluate the reasons why licensed dental hygienists are not returning to 

educational programs to obtain certification in local anesthesia administration. The study 

compared characteristics of dental hygienists who have returned to educational programs 

with those who have not returned and examined whether educational level, age, 

professional association membership, years of practice,  and type of practice setting are 

indicative of dental hygienists who  become certified as  compared to those who do not. 

Discussion of Results 

This section presents each research question and discusses the related key 

findings from the data analysis. Following each discussion the possible implications and 

conclusions are addressed. 
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Research Question #1 

Is there a significant difference between certified and non-certified dental 

hygienists in terms of the cost of training programs they would want to pay toward 

anesthesia certification program? 

Key Findings- Cost of Local Anesthesia Course 

The results obtained using ANOVA supported the rejection of the null hypothesis; 

the alternative hypothesis was accepted. The results indicated that the cost of the local 

anesthesia course does have an impact on whether dental hygienists become certified. 

The results obtained using ANOVA for Cost question 2 indicated there was not a 

significant difference between certified and non-certified dental hygienists in terms of 

affordability of the local anesthesia course being a family decision based upon the current 

economic situation. Therefore, the null hypothesis was accepted. 

Discussion 

There is no existing literature that explores the possible barriers of cost as it 

relates to whether or not dental hygienists become certified in local anesthesia. This study 

is the first to explore potential barriers to certification. There is literature that suggests 

that the expansion of state dental hygiene scope of practice acts, to include administration 

of local anesthesia may promote greater patient comfort, a higher quality of dental and 

dental hygiene care, and a more efficient use of the oral health care delivery system 

(Anderson, 2002; Boynes, 2010; DeAngelis, 2000; Gillis, 2000; Morrissey, 2004; NCSL, 

2003; Webb, 2010). The current study supports this literature and reaffirms that patients 



 

80 

who receive dental hygiene care by a local anesthesia certified dental hygienist are more 

satisfied with the care provided and the dental hygienists are more satisfied knowing that 

their patients are comfortable throughout the procedures (Anderson, 2002; Cross-Poline, 

1992; DeAngelis, 2000; Gillis, 2000; Overman, 2007; Webb, 2010).  The benefits that 

relate to patient comfort and care will be discussed further in this chapter. Although this 

study does not include literature regarding the potential barriers of cost to local anesthesia 

certification it does infer that cost of the certification course in New York State is a 

barrier to local anesthesia certification. Boynes (2011) suggests that the dental hygienist 

who has certification in the administration of local anesthesia is the first step in the stages 

of increased competency as oral health care practitioners. Cost in New York State needs 

to be addressed if the dental hygiene community prefers all dental hygienists to become 

local anesthesia certified. This study suggests that the cost of the local anesthesia 

certification course is a barrier to New York State dental hygienists becoming certified.  

Because of this, directors of the certification course may need to re-evaluate their courses 

in an attempt to attract more non-certified hygienists to the course. Cost as a barrier in 

New York State may continue to prevent dental hygienists who have graduated dental 

hygiene programs before 2003 to become certified.   

In the comment section of the survey both certified and non-certified dental 

hygienists suggested cost to be the number one barrier to certification. For example, one 

respondent wrote “I really hope the cost of this course will eventually be reduced, so I 

can become a better health care provider” and another emphasized “the cost of this course 

has prevented me from becoming certified.” 
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Research Question #2 

Is there a significant difference between certified and non-certified dental 

hygienists in terms of the amount of training time required to receive a local anesthesia 

certification? 

Key Findings-Length of Training Time for Local Anesthesia 

The independent t-tests rejected the null hypothesis; the alternative hypothesis 

was accepted. The length of training time for local anesthesia certification is indicated as 

a barrier to receiving local anesthesia certification for non-certified dental hygienists in 

New York State. 

Discussion 

The literature suggests that local anesthesia courses are designed using the 

American Dental Education Association of Dental Schools (ADEA) Compendium for 

Curriculum Guidelines for Dental Education and all programs that are accredited must 

comply (ADEA, 2000). Thus, each accredited dental hygiene program must meet the 

same curriculum standards to create high levels of quality dental hygiene care. For dental 

hygienists, not only does scope of practice laws vary widely across states, the required 

amount of academic and clinical training varies as well.  According to the American 

Dental Hygienists’ Association (ADHA) each state has its own requirements that are 

established by the state’s dental board (ADHA, 2010). For instance, if we compare two 

infiltration-only states such as New York and Maryland, New York requires 30 didactic 

hours and 15 clinical hours for local anesthesia certification whereby Maryland requires 

only 20 didactic hours and 8 clinical hours (Maryland State Dental Board of Examiners, 
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2011). The current study supports this literature and concludes that the length of training 

time for New York State dental hygienists poses a barrier to local anesthesia certification. 

In the comment section of the survey, one respondent suggests that “the course needs 

more availability to be taken online, otherwise reimbursement from employers for loss of 

work and cost for daycare” meaning the length of the course is so long that most dental 

hygienists need to take unpaid time off from work and pay for extended hours for 

daycare. 

Research Question #3 

Is anxiety in administration of local anesthesia a significant factor in making the 

decision to obtain a local anesthesia certification between certified dental hygienists and 

non-certified dental hygienists? 

Key Findings- Anxiety in Administration of Local Anesthesia 

The results obtained from ANOVA supported the rejection of the null hypothesis; 

the alternative hypothesis was accepted. Anxiety towards local anesthesia administration 

for non-certified dental hygienists is suggested to be significantly greater than the anxiety 

towards local anesthesia administration by certified dental hygienists. 

Discussion 

Although there is no current literature that explores anxiety as a potential barrier 

to certification, Scofield (2005) suggests that; properly educated dental hygienists have 

administered local anesthesia to their patients without harm. During the interview, both 

certified and non-certified dental hygienists discussed the desire to not cause the patient 
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harm during treatment. Certified dental hygienists had less anxiety towards potential 

harm during local anesthesia administration as opposed to the increased anxiety in the 

non-certified group when discourse revolved around local anesthesia administration. 

Anderson (2002) showed a high success rate in achieving adequate anesthesia with a very 

low incidence of complications. These studies report that local anesthesia administration 

by the dental hygienist is safe and effective. Malamed (2007) also states that dental 

hygienists are proficient in giving local anesthetic, and provide atraumatic injections, and 

succeed in advancing pain control. Anesthesia evaluations from the Forsyth Experiment 

(Lobene, 1979) revealed that 92 percent of all injections given were successful on the 

first attempt. Of the 20,000 injections administered by dental hygienists, no serious 

consequences resulted, demonstrating a high degree of safety. Not a single hematoma 

was observed or reported. The Forsyth Experiment showed that dental hygienists who 

provided local anesthesia did so safely and effectively (Boynes, 2010; Daublander, 1997; 

Lobene, 1979). Perhaps educating dental hygienists on local anesthesia’s history of safety 

within the dental hygiene profession would help ease the anxiety of local anesthesia 

administration. The current study supports this literature and concludes that anxiety 

towards local anesthesia administration is a barrier towards certification. It is apparent 

that when dental hygienists become certified in local anesthesia administration their 

anxiety level decreases (Cross-Poline, 1992). Furthermore, there were many comments 

from both the certified and non-certified dental hygienists who suggested “continuing 

education courses” as a means to relieve the level of anxiety towards local anesthesia 

administration. The non-certified dental hygienists wanted pre-cursor anesthesia 

education courses prior to taking the local anesthesia course to decrease anxiety whereby 
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the certified group wanted a continuing education course or DVD to have as refresher for 

infiltration sites and techniques since some of the dental hygienists are not administering 

local anesthesia frequently. 

Research Question #4 

Is there a significant difference in perceived benefits in obtaining a local 

anesthesia certificate between local anesthesia certified dental hygienists and non-

certified dental hygienists? 

Key Findings-Perceived Benefits in Local Anesthesia Certification 

The independent t-tests indicated the rejection of the null hypothesis and accepted 

the alternative hypothesis based upon the perceived benefits of local anesthesia as a 

benefit for staying on schedule and better time management of work schedules. The 

results of the independent t-tests also suggest there is a significant difference in perceived 

benefits towards local anesthesia certification while rendering dental hygiene services. 

The independent t-tests failed to reject the null hypothesis which indicated that there is 

not a statistically significant difference between the perceived benefits of treating an 

anesthetized patient over a non-anesthetized patient between certified and non-certified 

dental hygienists. The independent t-tests also failed to reject the null hypothesis that 

local anesthesia provides optimal pain management for dental hygiene patients. 

Discussion 

The literature suggests that a dental hygienist who is certified to administer local 

anesthesia created increased production for the office as well as more efficient time 
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management skills (Anderson, 2002; Blair, 2008; Boynes, 2010; Gillis, 2000). The 

literature also suggests that a dental hygienist who had a certification in local anesthesia 

maintained a higher level of quality dental hygiene services (Anderson, 2002; Boynes, 

2010; Cross-Poline, 1992; DeAngelis, 2000; Gaffen, 2007; Glick, 2008; Gutman, 1997; 

Overman, 2007; Scofield, 2005; Webb, 2010). Several research studies have supported 

that the use of local anesthesia is integral in pain control for certain dental hygiene 

procedures (Anderson, 2002; Blair, 2008; Boynes, 2010; Boynes, 2011; Cross-Poline, 

1992; DeAngelis, 2000; Gillis, 2000; Malamed, 2009; Morrissey, 2004; Nakai, 2000; 

Overman, 2007; Webb, 2010). Numerous research studies have indicated that it is 

beneficial for the dental hygienist to administer local anesthesia to patients during certain 

types of hygiene treatment (Anderson, 2002; Boynes, 2010; Blair, 2008; Cross-Poline, 

1992; Gillis, 2000; Loomer, 2004; Overman, 2007; Sisty-LePeau, 1986; Webb, 2010).  It 

has been shown to be beneficial because it improves the quality of dental hygiene care, 

increases the numbers of satisfied patients, and increases time management and 

productivity for the office (Anderson, 2002; Blair, 2008; Boynes, 2010; DeAngelis, 2000; 

Overman, 2007; Sisty-LePeau, 1986). The current study supports this literature and 

concludes that there is a difference in the perceived benefits of local anesthesia in the 

work place between certified and non-certified dental hygienists. Additionally, there is a 

significant difference between the perceived benefits of local anesthesia certification 

while rendering dental hygiene services. However, there is not a significant difference 

between the perceived benefits of working on an anesthetized patient over a non-

anesthetized patient between certified and non-certified dental hygienists.  The fact that 

this questions asks for a preference as to whether working on an anesthetized patient is 
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preferred rather than a non-anesthetized patient for certain dental procedures may have 

indicated that administration of local anesthesia during daily practice is limited to more 

involved patients and that all patients would not need to be anesthetized to be treated.  

Furthermore, 60.7% of respondents disagreed that local anesthesia administration 

provides patients with optimal pain management. This response could indicate that many 

dental hygienists are working with other forms of anesthesia to reduce pain during dental 

hygiene treatment. Some respondents suggested in the comment section of the survey that 

they were having “success with topical anesthetics.” Or perhaps the word” optimal” 

needed to be clarified for the respondents. 

Discussion of General Practice Results 

The data gathered from the general practice questions provided additional 

information to the researchers in terms of examining if differences exist between certified 

and non-certified dental hygienists during daily practice. The results of this information 

are used to enhance the results of the study.  Statistical tests were performed, but not 

included since these responses are not directly related to the research questions. The 

general practice questions are presented as percentages to indicate the frequencies in 

which the respondents responded.  For instance, the respondents disagree that they would 

use local anesthesia more regularly than topical anesthesia to manage pain. This can be 

because those who are certified will easily choose to administer local anesthesia to 

manage pain as compared to the non-certified group that will try to use topical to manage 

pain as to not interrupt the dentist, and dental hygiene treatment. It may be cumbersome 

and time consuming for the patient, dentist, and dental hygienist to have to stop in the 

middle of a procedure to have the dentist enter the treatment room to administer local 
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anesthesia to the patient (Gadbury-Amoyt, 2000). Discontinuity of care has been 

indicated to cause stress and anxiety for the patient as well as the practitioner. When 

hygienists and patients are subject to waiting for anesthesia schedules are interrupted 

which can increase stress, and decrease quality dental services (Blair, 2008). The current 

study supports this literature. The respondents also believe topical anesthesia should be 

tried first for pain management before administration of local anesthesia. This result 

makes sense of a common practice routine, topical 1
st
 then something more definitive if 

necessary. Approximately 38.4% of the non-certified respondents interrupt dentists for 

assistance when they need local anesthesia while 22.4% of the certified respondents do 

not, possibly indicating that there are more non-certified respondents than certified. There 

is no need for certified dental hygienists to interrupt the dentist for local anesthesia. The 

respondents did not report that they have been discouraged by their employers to 

administer local anesthesia. This result suggests that dentists may be encouraging local 

anesthesia administration by dental hygienists. DeAngelis, (2000) confirms a positive 

attitude of dentists by stating that they would encourage their dental hygienists that did 

not have local anesthesia certification to receive further training. Other studies also 

indicated that dentist satisfaction was higher towards dental hygienists administering 

local anesthesia (Boynes, 2010; Rossi, 2003; Sisty-LePeau, 1986). The majority of 

respondents agreed that there should be more professional development courses on local 

anesthesia certification. The majority of the certified group suggested a refresher DVD or 

website to enhance their technique, while the non-certified group was looking for a 

precursor course to reduce anxiety.  Approximately 43% of the certified respondents 

reported they would administer local anesthesia for patients with dentinal hypersensitivity 
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while 38.4% of the non-certified respondents reported they would not, the results indicate 

there is no difference between the certified and non-certified groups. This can be a result 

of the non-certified group being larger than the certified, since it would not make a 

difference for the certified group to anesthetize a patient once the treatment started 

whereby the non-certified may have difficulties interrupting the dentist, increase in time 

management issues, and anxiety for both the patient and practitioner due to discontinuity 

of care. Administration of local anesthesia may promote greater patient comfort, higher 

quality of dental and dental hygiene care, and a more efficient use of the oral health care 

delivery system (Anderson, 2002; Boynes, 2010; DeAngelis, 2000; Gillis, 2000; 

Morrissey, 2004; NCSL, 2003; Webb, 2010). The majority of the respondents reported 

they would administer local anesthesia for scaling and root planing procedures. 

Approximately 80% of the respondents indicated they would not administer local 

anesthesia for routine prophylaxes. The majority of respondents 80% reported that they 

feel local anesthesia is needed for dental hygiene procedures. 

Discussion of Qualitative Results 

The results of the telephone interview indicated that the cost of the local 

anesthesia certification course has an impact on whether dental hygienists decided to take 

the certification course. Lower cost and less time away from the office and family may 

encourage non-certified dental hygienists to obtain certification. The impact of not 

administering local anesthesia in daily practice suggests; certified dental hygienists would 

experience time delays and have no control over the patient comfort level. The impact of 

administering local anesthesia in daily practice for the non-certified group indicated; very 

little differences to perhaps better time management. Both the certified and non-certified 
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dental hygienists responded they would prefer a course in local anesthesia certification, 

certified to refresh their technique, and non-certified to reduce anxiety upon local 

anesthesia administration. Regarding block anesthesia, when the respondents were asked 

why they responded no to receiving block anesthesia if it was added to the scope of 

practice for dental hygienists; feel liability and malpractice issues would prevent them 

from administering block anesthetic. New York State dental hygienists are misinformed 

in regards to block anesthesia, numerous research has proven that dental hygienists 

liability premiums have not been raised since local anesthesia was added to the scope of 

practice in 2003(ADHA, 2010; Boynes, 2010; Daublander, 1997). In addition, there are 

no anticipated increases in liability insurance expected in the states that are seeking 

legislatives initiatives to include local anesthesia statues (ADHA, 2010; Boynes, 2010; 

Daublander, 1997). Perhaps an announcement in a news letter or at a dental conference 

should be made to disclaim this inaccuracy.  

The certified group of dental hygienists suggested the reasons why they took the 

course;” makes you more useful, improves resume, more confident practitioner, and 

increased patient comfort.” Numerous amounts of research indicate that dental hygienists 

who had a certification in local anesthesia maintained a higher level of quality dental 

hygiene services (Anderson, 2002; Boynes, 2010; Cross-Poline, 1992; DeAngelis, 2000; 

Gaffen, 2007; Glick, 2008; Gutman, 1997; Overman, 2007; Scofield, 2005; Webb, 2010). 

This study supports the literature and also suggests certified dental hygienists in New 

York State work in metropolitan areas, in specialty practices, have a higher education 

degree, are members of the ADHA, and would return for block anesthesia if it were 

added to the scope of practice. The consequence of having certification in local 
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anesthesia is there are more job opportunities and diversity in practice settings. The 

dental hygienists that are non-certified are not current with industry standards and will 

eventually take themselves out of the job market because most dentists/employers are 

looking for dental hygienists that have certification in local anesthesia. Currently there is 

a lack of job opportunities for dental hygienists. The workforce in dental hygiene appears 

to be aging. Being able to stay current and abreast of professional changes is of utmost 

importance if the seasoned hygienists are to compete with the newer more contemporary 

graduates.  

The reasons dental hygienists are not taking the certification course include; 

suggested cost, length of training, anxiety, and lack of perceived benefits.  

Discussion of Demographics 

The data gathered from the demographic questions provided information to the 

researchers in terms of examining if characteristic differences exist between certified and 

non-certified dental hygienists. The results of this information are used to enhance the 

results of the study.  Statistical tests were performed, but not included since there are 

limited differences between the demographic characteristics of certified and non-certified 

dental hygienists in New York State. For instance, age has not been indicated as a 

difference between the certified and non-certified respondents. However, the certified 

respondents’ age was slightly lower by 2% this may suggest a more contemporary 

practitioner. Because the response rate for the certified group was lower (105) than the 

non-certified (114) perhaps that might suggest why age is indicated as no difference. 

There were more non-certified respondents. The majority of responses that were returned 

blank and no longer practicing came from Long Island. A demographic search of Long 
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Island suggests 37% of the population is 55 years and older, representing an aging 

workforce (Suffolk County Government, 2011) which could be indicative of the (98) no 

longer practicing and (57) that were returned blank.  Year of graduation indicated similar 

results, certified (1988) as compared to non-certified (1985). There was no supported 

difference of where the respondents lived. However, the study suggested most certified 

dental hygienists worked in metropolitan areas. There are no supported differences in the 

hours worked between the certified and non-certified dental hygienists. However, there is 

an indicated difference in the type of practice settings. Certified dental hygienists are 

suggested to practice in a more diverse type of setting. These practice settings include 

periodontal, prosthodontic, university, and hospital. Further results indicate that 

employers who paid for certification are located in the following practice settings; 

general (35), periodontal, prosthodontic, hospital (6) and university (5), other (5) total. 

Additionally, since the majority of certified dental hygienists in hospitals and universities 

have had their certification paid by their employer, it can be suggested that hospitals and 

universities, tend to pay for certification more frequently than any other practice setting. 

This study suggested that 67% of respondents are not members of the American Dental 

Hygienists’ Association. However, there is a supported difference that certified 

respondents are members of the ADHA. Being a member of the ADHA keeps practicing 

dental hygienists current on the benefits and future trends of the profession. Perhaps the 

lack of membership by New York State dental hygienists keeps the non-certified 

members behind on important issues pertaining to the practice of dental hygiene. There is 

no supported difference between groups (certified, non-certified) among the highest 

degree (AAS) earned in dental hygiene. However, there is a supported difference that 
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certified dental hygienists have earned a higher degree (BS, Ms, or PhD). The 

respondents were asked if block anesthesia was added to the scope of practice would they 

be more inclined to take the course; eighty-nine (40.6%) of respondents said yes, while 

one hundred thirty (59.4%) said no, they would not return for block anesthesia. However, 

there is a difference that suggests certified dental hygienists agreed that they would return 

for certification if block was added to the scope of practice. 

Summary of Key Findings 

1. Although there is no existing literature that explores potential barriers of 

cost to local anesthesia certification, the current study indicates that cost of 

the course is a barrier to local anesthesia certification. The results of this 

study support previously published studies that have reported that 

expansion of the dental hygiene scope of practice act to include 

administration of local anesthesia may promote greater patient comfort, 

higher quality of dental and dental hygiene care, and a more efficient use 

of the oral health care delivery system (Anderson, 2002; Boynes, 2010; 

DeAngelis, 2000; Gillis, 2000; Morrissey, 2004; NCSL, 2003; Webb, 

2010). Cost is indicated as a barrier to receiving local anesthesia 

certification in New York State. 

2. The results of this study support previously published studies that found 

the length of local anesthesia certification course varies from state to state. 

The length of 30 didactic hours and 15 clinical hours for New York State 

dental hygienists is suggested to be a barrier to local anesthesia 

certification. 
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3. Although there is no current literature that explores anxiety as a potential 

barrier to local anesthesia certification, the literature suggests that properly 

educated dental hygienists have administered local anesthesia to their 

patients without harm. The literature also indicates that dental hygienists 

are proficient in giving local anesthetic, and provide atraumatic injections, 

and succeed in advancing pain control (Malamed, 2007). Anxiety of 

administering local anesthesia is suggested as a barrier to certification in 

New York State. 

4. The results of this study support previously published studies that have 

found the benefits of obtaining local anesthesia certification vary from an 

increase in production, better time management, and continuity of dental 

hygiene services (Gillis, 2000; Blair, 2008). There is a suggested 

difference in perceived benefits of local anesthesia certified dental 

hygienists in the work place. This can consist of better time management, 

to an increase in productivity. There is also a significant difference 

between the perceived benefits of local anesthesia certification while 

rendering dental hygiene services for certified dental hygienists. The 

services can include continuity of care and better pain management. 

5. The results of this study failed to suggest a relationship between the 

perceived benefits of treating an anesthetized patient over a non-

anesthetized patient between certified and non-certified dental hygienists. 

6. The results of this study failed to indicate a difference between the general 

practices of local anesthesia certified dental hygienists than non-certified 
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hygienists in regards to using local anesthesia more regularly than topical 

anesthesia to manage pain. 

7. The results of this study failed to indicate a difference between the general 

practices of local anesthesia certified and non-certified dental hygienists 

who believe topical anesthesia should be tried first for pain management 

before administration of local anesthesia. 

8. The results of this study indicate a close percentage rate between the 

response agree and disagree when asked if dental hygienists would 

administer local anesthesia for dentinal hypersensitivity. (43% agree while 

34.8 % disagree) 

9. The results of this study suggest both certified and non-certified dental 

hygienists agree that local anesthesia is needed for dental hygiene 

procedures. 

10. Qualitative results of this study indicate that cost of the local anesthesia 

certification course has an impact on whether or not a dental hygienist 

becomes certified. 

11. Qualitative results of this study suggest the length of the course has an 

impact on whether or not dental hygienists register to take the local 

anesthesia certification course. 

12. Qualitative results of this study indicate both certified and non-certified 

dental hygienists agree that time management and better pain management 

are the benefits of local anesthesia certification. 
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13. Qualitative results from this study support both certified and non-certified 

hygienists would prefer a course in local anesthesia administration. The 

certified suggest a refresher DVD and the non-certified suggest a preview 

type course to reduce anxiety. 

14. Qualitative results from this study indicate the reasons why the certified 

group took the course; makes you more useful, improves resume, more 

confident practitioner, and increased patient comfort. 

15. Qualitative results from this study indicate the reasons why the non-

certified group did not take the course; cost, training time, anxiety, and 

lack of perceived benefit. 

16. Demographic results from this study suggest certified dental hygienists in 

New York State work in metropolitan areas, in specialty practices, have a 

higher education degree, are members of the ADHA, and would return for 

block anesthesia if it were added to the scope of practice. 

Study Limitations 

The response rate could be considered a limitation in this study. The study is 

limited to its number of respondents (n=219). The response rate was 37.4% (n=374). Out 

of 374 responses 98 were no longer practicing, 57 returned the survey blank, 105 were 

certified in local anesthesia administration and 114 were non-certified. In this mailed 

survey design it was difficult to control the following: participation, wrong addresses, 

respondents’ no longer practicing, blank surveys that were returned, and labeling errors. 

The findings represent a response rate of 219 respondents living in diverse areas of New 

York State but the response rate from the five boroughs (Brooklyn, Queens, Bronx, 
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Manhattan, and Staten Island) was low. A limitation of this would be a lack of 

respondents representing the city but mainly the suburbs. Therefore, a lack of 

representation to a generalization of another geographical area is limited. However, a 

recent study from the Center for Health Workforce Studies (CHWS), confirms this 

misdistribution of dental hygienists in the five boroughs (CHWS, 2011). The research 

may be limited or contain sample bias by the extent to which respondents were willing to 

participate, since participation was voluntary. Dental hygienists interested enough to 

spend their time filling out and sending in the questionnaire are likely to have different 

attitudes toward local anesthesia certification than those who are not taking the time to 

fill out the questionnaire. Also the time involved in responding to the survey questions 

may have reduced the response rate. 

The survey used in this study was created for this research study and has not been 

tested in other studies: however, a few of the questions were adapted from previously 

existing valid and reliable commonly used measurement instruments (Anderson, 2002). 

However, the validity of the tool was improved through repeated evaluations based on 

pilot studies. The survey was pilot tested twice by outside experts to clarify any 

misconceptions of the questions. The pilot study consisted of 20 dental hygiene faculty at 

New York University College of Dentistry and is considered a good industry standard. 

The reliability of the tool had not been tested. Since the survey questions had not been 

tested, it is uncertain that the respondents’ choice on the Likert scale truly represented 

their exact response. However, some of the questions were adapted from previously 

tested reliable surveys (Anderson, 2002). Interview questions were designed from the 

data and provided results to confirm or enhance the survey as well as clarify certain 
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responses. However, these questions were created for this study and their level of validity 

and reliability need to be tested rigorously. 

Attempting to contact the telephone interview respondents was difficult. The time 

of day to reach the respondents was never clarified and multiple telephone contacts had to 

be conducted.  Respondents who initially agreed to be interviewed, had in some cases, 

decided against the interview. Responses from the interview participants were attempted 

to be kept short, although longer conversations ensued, however a lack of bias of the 

researcher to favor the opinion of either group, of the certified and non-certified 

respondents was maintained. 

Suggestions for Future Research 

As a result of this study, there are several questions that need further 

investigation. Specific suggestions for future research are as follows: 

1. Replication of the current study but tested in another state, to identify if 

barriers exist towards local anesthesia certification elsewhere. 

2. If this study should have an effect on how a local anesthesia course is 

designed and how to make it more affordable, a five year follow up should 

be conducted to see if the number of certified dental hygienists has 

increased in New York State. 

3. This study minimally covered the use of topical anesthesia as an adjunct 

for pain management during scaling and root planing. A research question 

that addresses the effectiveness of topical anesthesia for certain dental 
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hygiene procedures and its prevalence amongst dental hygienists would be 

interesting. 

4. This study’s results indicated that respondents were looking for continuing 

education in the area of local anesthesia administration. There could be a 

DVD or website that is designed for participants of the certification course 

to review as a refresher and evaluate them in three years to see if there is 

less anxiety in regards to administrating local anesthesia. Since the 

interview revealed certified dental hygienists’ concerns with anxiety, their 

anxiety stems from being local anesthesia certified, but not administering 

local anesthesia regularly in the dental practice of employment. This is 

how they were also suggesting a DVD or website to refresh their 

technique when necessary. 

5. The results of this study indicate that some dental hygienists are concerned 

about the cost of their liability premiums going up due to local anesthesia 

certification. A statewide education announcement could be made that 

liability premiums have not risen since local anesthesia has been added to 

the scope of practice, then a post test could be conducted to examine 

whether or not dental hygienists’ concerns over liability premiums have 

increased in the last five years and if so for what reason. 

6. The results of this study supports that most licensed dental hygienists 

respondents in New York State are of the age of 51 years and above, and 

approaching retirement. CHWS, 2011 confirms the average age to be 47 

years old. It is known that graduating dental hygiene students since 2005 
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are local anesthesia certified. A question to ask in the next few years is; 

are dentists only hiring local anesthesia certified dental hygienists? 

Conclusions 

There are 10,000 licensed dental hygienists in New York State. Currently 7,500 

dental hygienists in New York State are not certified in local anesthesia administration.   

Local anesthesia administration was passed into law in 2003. This is the first study 

examining the possible reasons why most New York State dental hygienists have not 

returned for local anesthesia certification training courses to add to their scope of 

practice. Results of this study may assist in the improvement of existing local anesthesia 

certification courses in New York State. Currently, New York University College of 

Dentistry is collaborating on offering the local anesthesia didactic portion of the course 

online which will enable the reduction of the cost and allow the dental hygienists to study 

30 hours from home and commit the registrants to only 15 hours of clinical practice 

which also takes away the burden of length of training time away from one’s family. This 

is a preliminary step towards having more dental hygienists certified in local anesthesia. 

Interestingly, results from the New Jersey Board of Dentistry indicate that since local 

anesthesia was added to the scope of practice in 2008 for dental hygienists only 283 have 

returned for certification (New Jersey Consumer Affairs, 2011). This study may enlighten 

barriers for other states that are either just beginning local anesthesia certification courses 

or have had it added to the scope of practice for years and are wondering why the 

enrollment rate for the course is low. 
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The results of this study may also help educators who plan and teach local 

anesthesia certification courses by reducing another barrier, anxiety.  Educators can 

provide a preview-type course to encourage dental hygienists to take a certification 

course. For example a short precursor education course where potential dental hygienists 

are able to ask questions regarding the course in a comfortable environment. Since the 

study indicates that most dental hygienists are searching for a continuing education 

course in local anesthesia this may prove to be extremely helpful. 

In addition, examining the everyday interaction of local anesthesia’s benefits to 

dental hygiene practice should encourage non-certified dental hygienists to pursue local 

anesthesia certification. The benefits of local anesthesia certification include; continuity 

of care, better control over pain management, and better time management. Anderson 

(2002) found that dental hygienists who completed required continuing education 

coursework in local anesthesia provided safe, effective injections and reported this 

service to be of value. 

Currently most dental hygienists’ are graduating from dental hygiene programs 

certified in local anesthesia administration. This can lead to a change in the industry for a 

demand for local anesthesia certified dental hygienists. There should be an effort made to 

educate dental hygienists that are practicing without local anesthesia certification on its’ 

many benefits. Advancing ones scope of practice should be made a priority for non-

certified dental hygienists. The benefits of this include better pain management, 

continuity of care, increased production, and a higher quality of dental hygiene services. 

This study could lead to a change to make local anesthesia the standard of care for every 

dental hygienist. 
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APPENDIX A 

 

Local Anesthesia Certification Survey 

Dear Colleague, 

Enclosed you will find a questionnaire from the University of Maryland Dental School. 

We are inviting you to participate in an important research study.  The purpose of this 

research project is to investigate the issues of local anesthesia certification cost, training 

time, anxiety, and potential benefits  regarding dental hygienists in New York State that 

are local anesthesia certified or not.  You qualify for this research study because you are a 

licensed dental hygienist in New York State. 

 

You were chosen for this study through a random sampling of all licensed dental 

hygienists in New York. Your participation in this study will include completing a survey 

that will take approximately 10-15 minutes of your time. The questions on the survey 

relate to such things as cost of local anesthesia certification, length of training time for 

certification, potential anxiety and perceived benefits of local anesthesia administration. 

Your responses are completely anonymous and no individual answers will be shared with 

anyone outside the research team. 

There are no risks anticipated by participating in this study. Your participation will be 

confidential and all responses to the survey will be reported in aggregate and not by 

individual or personal information. Your decision to participate or not participate in this 

research study will not affect any current or future care you receive at the University of 

Maryland, Baltimore Dental School. There are no known benefits to your participation in 

this study; however, your participation in this research will help to enhance clarification 

of local anesthesia administration and certification in New York State. The study results 

will help to further understand the potential barriers to dental hygienists not becoming 

certified in local anesthesia administration.  Study findings will be made available 

through publication; however you will not be identified by names. You will not be 

compensated for your participation in any way except through the knowledge that you 

will have participated in expanding the knowledge base of dental hygiene. 
 

Your participation is entirely voluntary and you may withdraw from the study at anytime. 

If you do not wish to participate in this study, please return the uncompleted survey in the 

postage paid, pre-addressed envelope and your name will be removed from the study list. 

If we do not hear from you in two weeks, we will send a reminder to complete the 
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survey. Your return of a completed survey indicates your willingness to participate in this 

study and we thank you. 

 

The University is committed to providing subjects of its research all rights due them 

under state and federal law.  You give up none of your legal rights by participating in the 

research project.  Please call the Institutional Review Board (IRB), (410) 706-5037 if you 

have questions about your rights as a research subject. 

If you have any additional questions, please feel free to contact Marion Manski, RDH, 

MS at 410-706-7773 or Kim Attanasi, RDH, BA at 917-647-1712. We thank you for 

your participation. 

 

Sincerely, 

 

 

Kim Attanasi, RDH, BA 

Master’s Degree Candidate 

Division of Dental Hygiene 

 

 Marion Manski, RDH, MS 

Dental School Assistant Professor 

Thesis Advisor 

Division of Dental Hygiene 
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Local Anesthesia Certification Survey 
 

Answer all questions honestly. Your responses will remain confidential and anonymous. 

Your name will NOT be on this questionnaire. 
 
 

1. Do you practice dental hygiene in New York State? 

  Yes   No 

If no, do not complete the survey and return. Thank you. 

2. In what year did you graduate from your entry level dental hygiene program? (list 

year)__________ 

 

3. In which part of New York State do you work? 

Manhattan Brooklyn  Staten Island  Bronx 

 Queens  Candor  Brewster  Chester  Barker  Ames  
Millbrook  Lodi     Other. Please 

specify:____________________________________ 

 
4. In what county in New York State do you live? 

Westchester Richmond  Rockland  Hudson 

 Ulster  Putnam  Orange Tioga  Seneca Dutchess 

Montgomery  Niagra   Other. Please 

specify:_______________________________ 

5. What is your age? 

 20-30 years 31-40 years  41-50 years  51- years and over 

6. How many hours do you practice dental hygiene in a typical week? 

 Less than 10 

hrs. 

 

10-19 hrs.  20-29 hrs. 30 hrs. or more 
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7. In what type of dental practice do you work? 

 General Practice  Periodontal Practice  Prosthodontic 

Practice 
 Hospital Clinic  University/Academia  

 Other. Please specify:____________________________________ 

 

8. Are you a current member of the American Dental Hygienists’ Association? 

  Yes  No 

 

 

9. What is the highest degree you have earned? 

 Associate’s degree  Bachelor’s degree  Master’s degree 

 Other. Please specify:____________________________________ 

10. What is the highest degree you have earned in dental hygiene? 

 Associate’s degree  Bachelor’s degree  Master’s degree 

 Other. Please specify:____________________________________ 

11. I am certified to administer local anesthesia. 

  Yes   No 

If yes, proceed to #12.     If no, proceed to#14. 

12. I have been certified to administer local anesthesia since (list year) ________ 

 

13. I received local anesthesia certification while I was a student in dental hygiene 

school. 

  Yes No 
 

 

14. If block anesthesia was added to infiltration anesthesia in New York State, would 

you be more inclined to take the course in New York State? 

  Yes   No 
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The following questions relate to the cost, certification time, anxiety, and perceived 

benefits of local anesthesia certification. Please read each of the following statements 

carefully, then select only one option that best describes your opinion, using the five-

point scale.  Box 1 means that you strongly agree with the statement and box 5 means that you 

strongly disagree with the statement. Also circle the correct statement choice in each question as 

it relates to you. 

*Please answer the questions whether you are certified or are not certified in local 

anesthesia administration. 

Cost of Local Anesthesia Certification 

S
tro

n
g
ly

 

A
g
ree

 

A
g
ree

 

N
o
 O

p
in

io
n

 

D
isa

g
ree

 

S
tro

n
g

ly
 

D
isa

g
ree

 

1. The cost of the local anesthesia certification course 

was too expensive and has prevented me from 

enrolling. 

1 2 3 4 5 

2. Affordability of the local anesthesia certification 

course is a family decision that is dependent on its 

current economic situation. 

1 2 3 4 5 

3. The cost of the local anesthesia certification course 

caused or would cause me financial stress. 1 2 3 4 5 

4. Attending the local anesthesia certification course 

caused or would cause me to incur extra expenses 

(for daycare, babysitting, travel, parking, etc.) 

1 2 3 4 5 

5. Attending the local anesthesia certification course 

caused or would cause me to miss work and thus 

caused or would cause me to lose money. 

1 2 3 4 5 

6. My employer did or would pay for me to take the 

local anesthesia certification course. 1 2 3 4 5 

 

For the following questions, please keep in mind that New York State requires a total of 

30 didactic hours and 15 clinical hours for local anesthesia certification for dental 

hygienists. 
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Length of Local Anesthesia Certification 

S
tro

n
g
ly

 

A
g
ree

 

A
g
ree

 

N
o
 O

p
in

io
n

 

D
isa

g
ree

 

S
tro

n
g
ly

 

D
isa

g
ree

 

1. The length of the local anesthesia certification 

course interfered or would interfere with my 

work schedule. 
 

 

1 

2 

2 

 

3 

 

4 

 

5 

2. Length of training did or would interfere with my 

daily routine, for instance; needing a longer time 

for babysitter or returning home later in the 

evening. 
 

 

1 

 

2 

 

3 

 

4 

 

5 

3. The length of the local anesthesia certification 

course did or did not prevent me from enrolling. 
 

 

1 

 

2 

 

3 

 

4 

 

5 

 

Anxiety 

S
tro

n
g
ly

 

A
g
ree

 

A
g
ree

 

N
o
 O

p
in

io
n

 

D
isa

g
ree

 

S
tro

n
g
ly

 

D
isa

g
ree

 

1. I feel comfortable with the amount of training 

time required for local anesthesia certification in 

New York State. 

 

1 

 

2 

 

3 

 

4 

 

5 

2. I am fearful of administering local anesthesia to 

my patients. 

 

1 

 

2 

 

3 

 

4 

 

5 

3. I am uncomfortable administering local 

anesthesia to my patients. 

 

1 

 

2 

 

3 

 

4 

 

5 

4. I am fearful of causing discomfort to my patients 

when administering local anesthesia. 

 

1 

 

2 

 

3 

 

4 

 

5 

5. I am fearful of needles.  

1 

 

2 

 

3 

 

4 

 

5 

6. I would be more comfortable in administering 

local anesthesia if I had more clinical practice. 

 

1 

 

2 

 

3 

 

4 

 

5 

7. I am concerned that becoming certified in local 

anesthesia administration will increase my 

liability insurance premiums. 

 

1 

 

2 

 

3 

 

4 

 

5 

 



 

107 

Benefits 

S
tro

n
g
ly

 

A
g
ree

 

A
g
ree

 

N
o
 

O
p

in
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n
 

D
isa

g
ree

 

S
tro

n
g
ly

 

D
isa

g
ree

 

4. By being permitted to administer local 

anesthesia, dental hygienists are able to stay on a 

better schedule at work. 

 

1 

2 

2 

 

3 

 

4 

 

5 

5. Local anesthesia administration provides dental 

hygiene patients with optimal pain management. 

 

1 

2 

2 

 

3 

 

4 

 

5 

6. Providing local anesthesia improves the public’s 

perception of the dental hygiene profession. 

 

1 

2 

2 

 

3 

 

4 

 

5 

7. Providing local anesthesia is beneficial to the 

entire dental office schedule because it allows for 

better time management. 

 

1 

2 

2 

 

3 

 

4 

 

5 

5. I prefer working on anesthetized patients rather 

than non-anesthetized for certain dental hygiene 

procedures. 

 

1 

2 

2 

 

3 

 

4 

 

5 

6. Being certified in local anesthesia administration 

improves the quality of dental hygiene services. 

 

1 

2 

2 

 

3 

 

4 

 

5 

7. Being certified in local anesthesia may increase 

dental hygiene services and production. 

 

1 

2 

2 

 

3 

 

4 

 

5 

 

 

 

 

For the next questions topical anesthetic for the purpose of this study can be in the form 

of cream (Topex™), or intra- sulcular gel (Oraqix™), and a liquid such as Cetacaine.™ 
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General Practice 

S
tro

n
g
ly

 

A
g
ree

 

A
g
ree

 

N
o
 O

p
in
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n

 

D
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g
ree

 

S
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n
g
ly

 

D
isa

g
ree

 

1. I use or would use local anesthesia more 

regularly than topical anesthesia to manage pain. 

 

1 

2 

2 

 

3 

 

4 

 

5 

2. I believe topical anesthesia should be tried first 

for pain management before administration of 

local anesthesia. 

 

1 

2 

2 

 

3 

 

4 

 

5 

3. I believe topical anesthesia is just as effective as 

local anesthesia for certain patients or situations. 

 

1 

2 

2 

 

3 

 

4 

 

5 

4. I interrupt the dentist for assistance when I need 

local anesthesia. 
 

1 

2 

2 

 

3 

 

4 

 

5 

 
5. I have been discouraged by my employer to 

administer local anesthesia. 

 

1 

2 

2 

 

3 

 

4 

 

5 

6. I feel there should be more professional 

development courses on local anesthesia 

administration. 

 

1 

2 

2 

 

3 

 

4 

 

5 

7. I administer or would administer local anesthesia 

for dentinal hypersensitivity. 

 

1 

2 

2 

 

3 

 

4 

 

5 

8. I administer or would administer local anesthesia 

for scaling and root planing procedures. 

 

1 

2 

2 

 

3 

 

4 

 

5 

9. I administer or would administer local anesthesia 

for routine prophylaxes. 
 

1 

2 

2 

 

3 

 

4 

 

5 

10. I do not feel that local anesthesia is needed for 

dental hygiene procedures. 

 

1 

2 

2 

 

3 

 

4 

 

5 

 

Would you be willing to participate in a brief 10 – 15 minute telephone interview 

regarding local anesthesia certification? 

  Yes   No 
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If yes, list full name and phone 

number:_______________________________________________ 

*A $5.00 Target™ gift card will be sent to you for your telephone participation. Your 

confidentiality will be maintained* 

 

Return the completed survey in the postage paid envelope provided by July 17
th

 

Thank you for participating in this study. If you have any concerns or questions please 

contact Ms. Attanasi at 917-647-1712 or ka534@nyu.edu, or Ms. Manski 410-706-7773 

or mmanski@umaryland.edu. 

 

All mail correspondence can be sent to: 

 

New York University College of Dentistry 

Dental Hygiene Department 

345 East 24
th

 Street- 3W 

New York, N.Y. 10010 

ATTN: Winnie Furnari RDH, MS 

Kim Attanasi RDH, BA 

 

Please feel free to add any comments:  

 

 

 

 

 
 

 

 

 

 

Thank you for your participation. 
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APPENDIX B 

Scripted Follow-up Telephone Interview 

Hello, my name is Kim Attanasi a graduate student from the University of Maryland 

Graduate School. Recently you completed a survey that was based on local anesthesia 

certification correct? (If correct continue with the call, if not end the call explaining that 

you must have dialed the wrong number.) 

If Correct: 

You also consented to an additional 10 -15 minute follow- up telephone conversation by 

adding your telephone number at the end of the survey for a $5.00 gift card to Target 

regarding this subject, local anesthesia certification. 

If you choose not to participate at this time please let me know now. (If they do not wish 

to participate the researcher will explain to them that their confidentiality will be 

maintained and their telephone number will be returned to the locked, secured, private 

office where the survey was returned.) 

If they choose to participate the researcher will then state “You stated that you wish to 

participate so we will now proceed.” 

First,” Please listen carefully as I would like to explain to you some of the necessary 

formalities of privacy and confidentiality.” The respondents will be told that “the 

confidentiality of their responses will be maintained and anything that will be discussed 

will not include any identifiers such as their name, location in New York or telephone 

number. Their answers will be used anonymously to help the researchers enhance the 

data that was gathered in the survey. Any further information we discuss today will also 

be maintained with the highest level of confidentiality and stored in a locked, secured, 

private office at New York University College of Dentistry  and also that any identifying 

information will remain confidential such as their telephone number, name and address.” 

The researcher will “thank” the respondents for their participation thus far and explain 

the purpose for the follow-up interview and what the researcher hopes to accomplish. 

Researcher: “This current study is about exploring the possible barriers that might exist 

towards local anesthesia certification in New York State. The research team is 

investigating why such a small amount of dental hygienists have decided to return for 

local anesthesia certification while others have not in New York State. The possible 

barriers that may prove to have a relationship with the lack of local anesthesia certified 

dental hygienists are the cost, length of training, anxiety, and potential benefits of local 

anesthesia certification. Your further participation in this matter may help to enhance any 

data that the researchers gathered from the survey and may help to clarify any gray areas 
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where the research thus far is not clear.  The research team has created 8 questions for 

you to answer that should accomplish this.” This should take approximately 10 – 15 

minutes. 

The researcher will proceed to the open-ended questions to encourage discussion and 

further insight into the possible barriers of local anesthesia certification. 

At the end of the interview the researcher will once again “Thank” the respondent for 

their participation and confirm their address for the $5.00 incentive to Target for 

participation in the follow-up interview. Also at this time, the respondents will again be 

advised that the “confidentiality of the respondent’s identifiers such as name, telephone 

number, address and responses will be maintained by placing all of the information back 

into the locked, secured, private office at NYU College of Dentistry in which they are 

being kept until the end of the study. At the end of the study all information will be 

destroyed.” 
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Telephone Interview Questions 

1a. If your employer had not paid for you to become certified in local anesthesia would 

the cost have prevented you from enrolling? Would anything have prevented you from 

attending the course? (Certified group) 

 

 

1b. If your employer was willing to pay for the cost of the local anesthesia certification 

course would you attend? Would anything else prevent you from attending? (Non-

certified group) 

 

 

2. What impact do you think there would be on your daily practice, if you no longer were 

able to administer local anesthesia? (Certified group) 

 

 

3. What impact do you think there would be on your daily practice, if you were able to 

administer local anesthesia? (Non-certified group) 

 

 

4. Is there anything related to local anesthesia that you feel would improve your daily 

practice? (Certified and Non-certified groups) 

 

 

5. Why did you respond NO to receiving local anesthesia certification if block was added 

to the scope of practice? (Certified and Non-certified groups) The respondents that have 

answered no to this question will be the ones contacted for the follow-up interview from 

the researcher, since the research team is looking for a possible relationship with barriers. 
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6. What if anything is it that would make you CHOOSE to take the local anesthesia 

certification course? (Non-certified group) 

 

 

7. What would make you more comfortable towards administering local anesthesia? 

(Certified and Non-certified groups) 

 

 

8. After taking the survey and discussing further today on local anesthesia certification, 

what would you add as an additional comment that was not included in your original 

response? (Certified and Non-certified groups) 
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APPENDIX C
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APPENDIX D 
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APPENDIX E COST ANOVA 

ANOVA 

 

Sum of Squares df Mean Square F Sig. 

COSTq1 

Between Groups 203.398 1 203.398 161.344 .000 

Within Groups 273.561 217 1.261 

  

Total 476.959 218 

   

COSTq2 

Between Groups 1.151 1 1.151 .804 .371 

Within Groups 310.502 217 1.431 

  

Total 311.653 218 

   

COSTq3 

Between Groups 53.107 1 53.107 33.046 .000 

Within Groups 348.729 217 1.607 

  

Total 401.836 218 

   

COSTq4 

Between Groups 16.814 1 16.814 9.589 .002 

Within Groups 380.483 217 1.753 

  

Total 397.297 218 

   

COSTq5 

Between Groups 38.668 1 38.668 24.025 .000 

Within Groups 349.250 217 1.609 

  

Total 387.918 218 
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APPENDIX F ANXIETY ANOVA 

ANOVA 

 

Sum of Squares df Mean Square F Sig. 

ANXIETYq2 

Between Groups 52.220 1 52.220 43.887 .000 

Within Groups 258.201 217 1.190 

  

Total 310.420 218 

   

ANXIETYq3 

Between Groups 66.437 1 66.437 56.248 .000 

Within Groups 256.312 217 1.181 

  

Total 322.749 218 

   

ANXIETYq4 

Between Groups 44.470 1 44.470 37.367 .000 

Within Groups 258.251 217 1.190 

  

Total 302.721 218 

   

ANXIETYq5 

Between Groups 5.856 1 5.856 5.396 .021 

Within Groups 235.496 217 1.085 

  

Total 241.352 218 
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APPENDIX G BENEFITS ANOVA 

ANOVA 

 

Sum of Squares df Mean Square F Sig. 

BENEFITSq3 

Between Groups 18.575 1 18.575 20.773 .000 

Within Groups 194.037 217 .894 

  

Total 212.612 218 

   

BENEFITSq6 

Between Groups 62.451 1 62.451 59.973 .000 

Within Groups 225.969 217 1.041 

  

Total 288.420 218 

   

BENEFITSq7 

Between Groups 34.066 1 34.066 37.033 .000 

Within Groups 199.614 217 .920 

  

Total 233.680 218 
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