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ABSTRACT
This essay is going to address the importance of introducing dental hygiene education into the Taiwanese dental health care system. Currently, dental teams in Taiwan only consist of dentists, dental assistants, and dental technicians. The profession of dental hygienist is nonexistent. As the dental profession progresses globally, and the importance of proper oral health is linked to systemic health, the Chinese Taipei Association for Dental Sciences (counterpart of the American Dental Association) should recognize the importance of prevention in the provision of dental care. 
The Executive Yuan of Taiwan, the executive branch of the government of the Republic of China on Taiwan, has developed a draft of a Dental Hygiene Act.  The Executive Yuan of Taiwan holds similar functions as the State Board of Dentistry holds in the United States. After reviewing the scope of practice for dental hygienists and dental assistants in the United States and Japan, and dental nurses in the United Kingdom, the Executive Yuan of Taiwan formatted a draft policy of scope of practice for dental hygienists.  Unfortunately, the scope of practice developed applies to functions that are performed by dental assistants. This essay compares the difference between the educational requirements and the scopes of practice of dental hygienists and dental assistants.  The comparison of curricula is based on US accreditation standards as formulated by the American Dental Association’s Commission on Dental Accreditation.  The scope of practice is based upon the licensure and certification standards imposed by each state.

Evidence-based healthcare is receiving significant global attention.  Dental hygienists provide evidence-based oral care, and this is currently the standard of care in the US. There is a significant amount of oral disease that is linked to systemic health. Dental hygienists contribute to the prevention of oral disease and to the public’s overall health. From the economic aspect, the dental hygienist not only helps the government decrease the financial burden of oral disease, but, it helps to minimize systemic health problems. The educational requirements for dental assistants are not as vigorous as they are for dental hygienists; thus, the scope of practice is aligned with the educational requirements.  Dental hygienists are licensed dental health care providers who deliver oral health services to the public.  Utilization of dental hygienists expands access to dental health services for all segments of the population.  The government of Taiwan should recognize and standardize educational requirements for dental hygienists, and value the services they can provide in expanding access to dental care, reducing the repercussions of poor oral health on overall health, productivity, and the quality of life.
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1.0  Introduction

On a global level, many people are not aware of preventive measures to ensure optimal oral health and are not aware that poor oral health may affect systemic health and quality of life. The United States is a developed country with a 50% rate of dental decay among adolescents (Qualis Health, 2015). In Taiwan, the prevalence rate of dental decay among five to six-year-old children is 79.32%, while the prevalence rate of dental decay among those 18 years old or above is 87.99%.he prevalence rate of dental decay among those 65 years old or above is more than 90%; and the prevalence rate of periodontal disease is 99% throughout the population (Ministry of Health and Welfare, 2011).
Poor oral health leads to dentition malfunction, pain from oral diseases, and exacerbates systemic diseases. Dental decay affects children’s sleep pattern, learning performance, school attendance, nutritional intake, and negatively impacts the quality of life in adults as well. Oral health is more important than one realizes, as the condition of one’s teeth and gums affects systemic health.  Prevention is the key to minimizing oral health problems. The worst outcome of oral diseases is tooth loss. As stated previously, the prevalence of dental decay among the Taiwanese is higher than developed countries due to the lack of preventive strategies and the presence of preventive dental professionals such as dental hygienists.  Tooth loss among older adults in Taiwan increases with age: 12.6% of adults aged 65 are edentulous and the number of adults needing prostheses increases from 39.7% to 61.3% as age increases (Chou, 2013). It is obvious that people in Taiwan need preventive dental care education and preventive therapies. Preventative oral care is critical for the oral health of the Taiwanese population.
In Taiwan, the typical dental team consists of the dentist, dental assistant, and dental laboratory technician. Incorporating the dental hygiene profession model into the existing Taiwanese dental model could provide the needed preventive personnel to assist the dentist in providing optimal dental preventive treatment strategies and minimizing dental disease, particularly dental decay. Among the members of the dental team — the dental assistant, dental nurses, and dental hygienist – the dental hygienist is the one who can most readily recognize dental disease and provide preventive therapies. Dental hygienists can assess oral health conditions and formulate a dental hygiene treatment plan.  They can also perform oral cancer screenings, complex instrumentation procedures, apply topical fluoride agents, and administer local anesthesia. Dental hygienists can function as dental co-therapists and can increase access to care to underserved segments of the population. 
Oral health is linked to overall health and systemic diseases. Oral health is the cornerstone to having optimal overall health, a good quality of life, and may extend life expectancy. Therefore, the dental hygienist is playing a critical role in helping the dentist improve and maintain the public's oral and systemic health. Dental hygienists not only help decrease the financial burden of dental treatments but in doing so, may minimize the systemic disease risk factors. Preventive oral health care contributes to decreasing the Taiwanese government’s dental preventive programs’ costs. This essay will address how the development of the dental hygiene profession can assist the government in providing improved oral health care to the public. (Qualis Health, 2015).
1.1 What is oral health

Globally, many people are not aware of the preventive measures necessary to ensure optimal oral health and are not aware that poor oral health may affect systemic health and the quality of life. The United States is a developed country with a 50% rate of dental decay among adolescents (Qualis Health, 2015). In Taiwan, the prevalence rate of dental decay among five to six-year-old children is 79.32%; among those 18 years old and above is 87.99%, the prevalence; and, among those 65 years old and above it is over 90%. Finally, the prevalence rate of periodontal disease is 99% throughout the population (Ministry of Health and Welfare, 2011).
 Poor oral health leads to dental disease, to pain, and exacerbates certain systemic diseases such as diabetes. Dental decay affects children’s sleep patterns, learning performance, school attendance, nutritional intake, and negatively impacts quality of life in adults as well. Oral health is more important than one realizes, and the condition of one’s teeth and gums affect their systemic health.  Prevention is the key to minimizing oral health problems. The worst outcome of the oral diseases is tooth loss. As stated previously, the prevalence of dental decay among Taiwanese people is higher than in developed countries due to the lack of preventive care, the presence of preventive dental professionals such as dental hygienists, and access to care. Tooth loss among older adults in Taiwan increases with age: 12.6% of adults aged 65 are edentulous and the number of adults needing prostheses increases from 39.7% to 61.3% as age increases (Chou, 2013). It is obvious that people in Taiwan need preventive dental care education and therapies. Therefore, preventative oral care is critical for the oral health of the Taiwanese population.
In Taiwan, the typical dental team consists of the dentist, dental assistant and dental laboratory technician. Incorporating the dental hygiene profession model into the existing Taiwanese dental model could provide the needed preventive personnel to assist the dentist in providing optimal dental preventive treatment strategies and minimize dental disease. Among the members of the dental team — the dental assistant, dental nurses, and dental hygienist — the dental hygienist is the one who can most readily recognize dental disease and provide preventive therapies.  Dental hygienists can assess oral health conditions and formulate a dental hygiene treatment plan.  They can also perform oral cancer screenings, complex instrumentation procedures, apply fluoride agents, and administer local anesthesia. Dental hygienists can function as dental co-therapists and can increase access to care to underserved segments of the population.
Oral health is linked to overall health and systemic diseases. Oral health is the cornerstone to having good overall health, improving quality of life, and extending life expectancy. Therefore, dental hygienists collaborate with dentists in improving and maintaining the public's oral and overall health. By helping to minimize dental disease, dental hygiene care is a cost-effective measure toward improving health.  The lack of regular preventive care in Taiwan contributes to the high prevalence of caries (Ministry of Health and Welfare, 2017). This essay will address how preventive oral healthcare can decrease the Taiwanese Ministry of Health and Welfare’s financial burden when prevention and early intervention is chosen rather than waiting to treat oral diseases.   
According to the World Health Organization, oral health is defined as “a state of being free from chronic mouth and facial pain, oral and throat cancer, oral infection and sores, periodontal (gum) disease, tooth decay, tooth loss, and other diseases and disorders that limit an individual’s capacity in biting, chewing, smiling, speaking, and psychosocial well-being” (World Health Organization, 2003).  The goal of the Taiwanese Ministry of Health and Welfare should be oral disease prevention and health promotion that is aligned with the goals of dental hygiene care.
1.2 Two Major oral diseases among the population in Taiwan
Based on the data provided by the Ministry of Health and Welfare, the top three reasons why people in Taiwan seek dental care are for periodontal diseases, tooth decay, and endodontic diseases. The National Health Insurance in 2016 (Taiwan Medical Insurance) reports that of the 32,695,530 total dental visits, there were approximately 13,684,723 for the treatment of periodontal disease, or 41.9% of the total dental visits. The rate for dental decay was 10,885,995 dental visits, or 33.2% of the total visits. In comparison, there were only 30,054,511 dental visits for endodontic diseases, which made up about 9.3% of the total dental visits (Ministry of Health and Welfare, 2017).
Oral Disease Process
Plaque biofilm is a soft but dense arrangement of bacteria that accumulates most often in the sulcus (the space between the tooth and the gingiva or gums).  The various microorganisms found within oral biofilms cause dental caries or gingival and periodontal infections (diseases).  Plaque biofilm that has mineralized is called calculus or tartar.  Calculus is porous and serves as a nidus for attachment of more plaque biofilm. The probable outcome of this buildup is development of gingivitis or periodontitis. Plaque biofilm can be removed by proper daily brushing, flossing, and biannual visits to the dentist and dental hygienist, which all help with the prevention of disease (Darby, 2015).  If plaque biofilm is not removed daily, it can mineralize and become calculus (tarter).  Calculus cannot be brushed or flossed away, it must be removed by either the dentist or dental hygienist.
1.2.1 Periodontal disease and Dental Caries
The oral cavity harbors many microorganisms. Bacteria mainly colonize as bacterial biofilm on the surface of teeth and the gingiva (tissue that surrounds the teeth) and the buccal mucosa (cheeks).  The pathogenic bacteria found in the mouth cause periodontal disease, chronic periapical abscesses, dental pulp infections and dental caries (decay). Infections in the oral cavity can disseminate to other parts of the body via the circulatory system (Henry et al, 2015).  Thus, the importance of providing preventive oral care instruction and preventive dental services is essential in minimizing dental disease; both periodontal and dental caries. The occurrence of periodontal disease in Taiwan between 1997 and 2013 shows that the prevalence rates increased from 11.5% to 19.59% (Yu, H. C., et al, 2017).
1.2.2 Prevention of Periodontal disease and dental decay
Based on suggestions from the World Health Organization (WHO), the recommended preventive strategies for prevention of periodontal disease and dental decay are: 1) good oral hygiene practices; 2) nutritional counseling; 3) use of fluoride; 4) use of antimicrobial agents; 5) smoking cessation; 6) community water fluoridation (WHO, 2018). WHO also recommends that the preventive strategies should be based on risk factor approaches, such as smoking, stress, and socioeconomic status. These risk factors are related to both oral disease and systemic diseases. 
The preventive strategies that dental hygienist can provide for prevention and management of periodontal disease and dental decay are oral health education, individualized oral hygiene instructions that included selection of appropriate oral physiotherapy aids, smoking cessation, nutritional counseling, application of fluoride treatments, and oral prophylaxis (teeth cleaning). Many people are unaware that smoking is a major risk factor for periodontal disease development and oral cancer. Therefore, the most effective and efficient primary prevention strategy in the development of oral diseases must include oral health education.
2.0  Why dental hygienist is essesntial from the public health aspectO
2.1 Five-year oral health promotion project review
To improve oral health in the Taiwanese population, the MHW in Taiwan developed a five-year plan to be implemented 2017 to 2021. This five-year Oral Health Promotion Project included four main goals: 1) oral health promotion for the general public, 2) oral healthcare for individuals with special needs, 3) improvement of the quality and efficiency of oral care services, and last but not least, 4) development and implementation of oral health related research, interventions, and treatments at an international level (Ministry of Health and Welfare, 2017).  In addition, there are sub goals under each main goal that will be discussed further in this paper.
Increasing overall dental knowledge is the first goal and is directed toward increasing awareness of the benefits of oral health and preventive strategies. The Oral Health Promotion project outlines care to the general public with emphasis on preventive education that is directed toward children in early developmental stages, pregnant women, childcare providers, and people 65-year-old and above. Efficient and effective fluoride application for children under six years old would also be improved. Primary prevention amongst elementary and junior high school students would be widely available, as well as access for adults in order to establish public awareness of oral health benefits. The outcome of the above changes would monitor in order to validate any decrease on the prevalence of oral diseases among all segments of the population. (Ministry of Health and Welfare, 2017)
The public’s increased awareness of oral health could not be achieved without the efforts of the dental workforce.  Thus, the efficiency of the dental profession should include dental hygienist who serve as the preventive dental therapists. Dental hygienists are the professionals dedicated to increasing oral health by implementing preventive care and providing patient education. Dental hygienists can work under direct, indirect or general supervision of dentists, and thus dentists can focus on dental treatments that they only are licensed to provide.  The scope of practice for the dental hygienist would be established by Department of Health, Executive Yuan. 
According to MHW report between 2006-2015, the majority of people are aware of the importance of having routine teeth cleanings and examinations.  Despite the data indicating an increased awareness of oral health among the general public, a considerable number of the population does not comply with the recommendation of visiting the dentist twice a year and oral disease is still a major public health problem and continues to grow in Taiwan (Ministry of Health and Welfare, 2017). 
Examples of educational materials that were developed to support the project included: creating dental education videos, flyers, pamphlets on oral health care in different life stages, educational materials specifically for seniors, and distributing oral healthcare handbooks to pregnant women who visited community health centers (Ministry of Health and Welfare, 2017). 
Such strategies are important actions for improving overall oral health across different life stages; however, it is difficult to measure the quality, consistency, and effectiveness of these educational materials, not to mention whether or not people are reading and understanding the content. Therefore, it is critical to have a group of well-educated and well-trained professionals such as dental hygienist who would individualize preventive oral health education at every dental visit. Given the time dental hygienist spend with their patients and their educational training, they serve as an excellent resource in dental offices, public health facilities, and schools.
Kaohsiung Medical University established the very first dental hygiene program in 2012 in Taiwan. Since then, two more dental hygiene programs were established by Taipei Medical University and China Medical University.  Currently there is one program in northern, middle, and southern regions of Taiwan. The dental hygiene curriculum is not standardized and there are differences in the educational training that is offered.  The educational training received Taiwan is similar to that of dental assistants.  This translates to dental hygienist not educated to perform similar functions as those that are offered in the United States.  In the United States, the American Dental Associates Commission on Dental Accreditation (CODA) functions as the governing body for dental education programs. CODA’s function is to “develop and implement accreditation standards that promote and monitor the continuous quality and improvement of dental education programs” (CODA, nd). Although dental public health is a component of Twain’s dental hygiene programs curriculum, it lacks standardization and dental hygienists are not recognized or perform the functions of a preventive oral therapists.  They can only perform dental assisting duties.  
In Taiwan, nurses assume the responsibility of providing oral health education in hospital settings. However, nurses do not receive sufficient training to assess patient’s dental needs, recognize dental disease, and individualize patient education. Nurses possess clinical experience in recognizing and treating systemic conditions, and thus can serve in the capacity of a dental assisting, but do not receive the educational training to assume the responsibilities of a dental hygienist. 

According to WHO, “health promotion enables people to increase control over their own health” (World Health Organization, n.d.). This validates the rationale for developing a standardized dental hygiene curriculum to address and implement preventive oral health programs and treatments in Taiwan. Dental hygienists assume an important role in the primary and secondary prevention of oral diseases. 
Dental screenings to identify oral diseases is a preventive function that can be performed by the dental hygienist and can be conducted in public health facilities as well as a dental office.  A dental screening can reveal the presence of dental decay, periodontal disease or a suspicious lesion that needs to be referred for dental diagnosis and treatment.  In addition, such activities as screening for medical conditions as hypertension, diabetes mellitus, and dermatopathology can be conducted during dental screenings.  This preventive activity can also include motivational interviewing techniques in the area of alcohol, smoking and drug misuse/abuse and referral to a medical practitioner.  
There are two subgoals under goal number two of the Oral Health Promotion Project: 1) improving accessibility to dental care for patients with special needs, and 2) improving the quality of the dental care services to be inclusive of referral to all dental specialties for special needs patients (Ministry of Health and Welfare, 2017). The MHW reports that many dentists do not accept geriatric patients and patients with special needs. The government incentivizes hospitals to accept for dental treatment geriatric and special needs patients (Ministry of Health and Welfare, 2018). Working with geriatric and special needs patients would be another area of preventive oral health care services that can be delivered by dental hygienists.  If the Taiwanese Executive Dental Board approves dental hygienists working in various practice settings such as nursing homes and special needs community centers, the problem of access to dental care for the above populations could be minimized.
There are also two sub-goals under the third fourth major goals of the Health Promotion Project.  In the third major goal, the first sub goal is to establish a safer medical environment; and, and the second sub goal is to implement thorough oral healthcare services. The sub goals listed under the fourth major goal include 1) conducting research in the area of oral health diseases; and 2) developing partnerships with other countries in order to exchange research data, educational training programs, and advancements in diagnosis and clinical treatment of dental diseases (Ministry of Health and Welfare, 2017).  

The Oral Health Promotion Project attempts to provide opportunities for equal access to care for the Taiwanese people as well as establishing guidelines for dental professionals to learn about new treatments and positively affect their ability to provide care.  Thus, the continuing education requirement that Ministry of Labor states that dentists are required to complete 120 credits of continuing education every six years to ensure that they remain current with the latest treatment modalities and provide evidenced-based care (Ministry of Labor, n.d.). The continuing education recommendation can and should be extended to dental hygiene. As licensed preventive dental health care providers, they too should remain current with the latest treatment modalities and provide evidenced-based care. In addition, there are recommends that address increasing practical clinical post-graduate training once dental students graduate.  (Ministry of Health and Welfare, 2017).

 The MHW allocates 3,131,300,000 in New Taiwanese Dollars (USD $101,751,477.64), of their budget to primary prevention (Ministry of Health and Welfare, 2017). Dental hygienists are educated and can address health promotion topics.  In addition to providing oral health prevention care and oral education to patients, they can also address the health promotion topics when the one presents for care in a dental setting.  For example, dental hygienists can monitor medication use and patient compliances, reinforce the need for smoking cessation, and support healthy living choices. The integration of dental hygienist in the dental care team can maximize access to care to a greater number of people.  
Based on a study implemented in 2010, graduates from dental schools have been increasing since 2000 in Taiwan; however, the overall oral health, primarily measured by the Decay Missing Filled Teeth (DMFT) index and prevalence of periodontal diseases, did not improve along with the increasing number of dentists (鄭景暉 et al, 2010). It is critical to have well-educated and trained dental hygienists joining dental teams as a way to help increase the public's awareness of their oral health and provide preventive treatment. The MHW is investigated the inclusion of dental hygienists or other dental professionals to help the dentists to improve and maintain the public's oral health and, thus, their overall health.  To date no action has been taken 

2.2 Overall public health aspect
The goal of public health is to protect the public’s health through disease prevention and health promotion (Ministry of Health of the Czech Republic, 2014). Oral health is the first line of defense for one’s overall health and well-being. The mouth serves portal of entry for microorganisms. It is critical to educate the public about oral hygiene methods (brushing and flossing techniques), and nutritional intake in order not to exacerbate systemic diseases. 
Based on the dental hygienists’ scope of practice that will be discussed later, the role of the dental hygienist is to educate the public about optimal oral health.  This includes but is not limited to:  providing nutritional counseling; instructing patients on proper brushing and flossing techniques, individualizing home care instructions, applying topical fluoride or fluoride varnishes; and educating the patient of the link between systemic diseases and oral health (Christine N., 2015). These primary prevention strategies improve dental health and can minimize the financial burden for the National Insurance Program (鄭景暉 et al, 2010). The dental hygienist will be the most critical and helpful member of the dental team.
In Taiwan, only the job descriptions that exist are of the dentist and dental technician that require a license to practice. Kaohsiung Medical University has a dental hygiene program that includes a focused dental hygiene curriculum.  Unfortunately, the other two universities that offer dental hygiene programs do not offer an exclusive dental hygiene curriculum.  Their curricula is focused on dental assisting education.   Standardization of curricula is imperative to ensure that graduates of dental hygiene programs are well trained, competent practitioners who can provide the same level of optimal patient care.
In the United States graduates of dental hygiene programs are educated to recognize the unmet needs of groups such as pregnant women, geriatric, and persons with specials. Globally same groups of people with unmet exist, and so does access to care issue. Taiwan offers a National Health Insurance that includes dental care.  Due to the numbers of patients who require care, and the complexity of some of the cases, dentists prefer to treat the less complex cases and no special needs cases. (Ministry of Health and Welfare, 2017).  Although the number of dentists has increased in Taiwan, the prevalence of oral diseases is still higher than other developing and developed countries. Dental hygiene professionals can provide the one-on-one oral preventive care to reduce the prevalence rate of oral diseases.
In this graph, the light blue areas represent areas where there are no dental clinics. The areas colored in grey represent where there is only one dental clinic or dental institution. The graph illustrates the lack of access to dental care.   Over 55% of areas in Taiwan are lacking dental resources. Knowing how to encourage dentists to move to these rural areas to build their practice is essential. According to Zheng et al (2010) one possible strategy to minimize the access to care issue is having dental hygienists travel to rural areas to treat patients, provide oral health care instruction, and refer patients for further dental treatment as needed (鄭景暉 et al, 2010).
Figure 1 Dental Service Underserved Area
3.0  Hypothesis
According to the “Draft of Dental Hygiene Act,” Taiwanese dental hygienists and dental assistants would be regulated under the same act.  Currently, the dental hygienist and dental assistant’s scope of practice is interchangeable, and this act does not address measures toward differentiating educational requirements or scope of practice in the future. When comparing the dental hygiene educational requirements and clinical training and scope of practice in the United States, there are major differences. The biggest difference is that the dental assistant provides direct assistance to the dentist and is directly supervised by the dentist, while the dental hygienist works one-on-one with the patient in providing the full complement of dental hygiene preventive services.
According to the current composition of clinical personnel in the dental workforce in different countries, there is no doubt that dental hygienists play important roles in both disease prevention, patient education, preventive therapies, and minimizing the access care issue. It is hypothesized that there are significant differences in the prevalence dental decay and periodontal disease when the dental hygiene workforce can increase access to dental care by serving low income, and patients in underserved areas. 
4.0  Methods
4.1 Definition of dental hygienist, dental nurse, and dental assistant
In the United States, dental hygienists are licensed oral health professionals who focus on preventing and treating oral diseases, both to protect teeth and gums and also to protect patients' overall health. They are graduates of accredited dental hygiene education programs in colleges and universities and must take a written national board examination and a clinical examination before they are licensed to practice. In addition to treating patients directly, dental hygienists may also work as educators, researchers, and administrators (ADHA, 2018).
Dental assistants assist the dental operator in providing more efficient dental treatments, by preparing patients for treatment, sterilizing instruments, passing instruments during procedures, holding a suction device, exposing dental radiographs, taking impressions, and fabricating provisional crowns. Dentists can focus more time on the procedure, while the dental assistant effectively serves as the operator's extra hands. Dental assistants sometimes help the front desk staff in scheduling appointments with patients.
Dental nurses may hold a similar role as dental assistants. Their job is almost identical to the dental assistants, in assisting the dental operator in providing more efficient dental treatment and services. 
4.2 job description: united states, United kingdom, Japan, and Taiwan. (what do dental hygienists do?)
United States: 
Each state has its specific regulations, and the range of services performed by dental hygienists varies from one state to another. Dental hygienists in the United States are recognized as primary care oral health professionals. Dental hygienists can provide services including oral health care assessments that include reviews of patients' health history, dental charting, oral cancer screening, and evaluations of gum disease/health, and prophylaxis, meaning removing plaque and calculus from above and below the gum line using dental instruments. They can also apply cavity-preventive agents such as fluorides and sealants, and expose, process and interpret dental radiographs in the clinics. In addition, they can counsel patients about plaque control and provide individualized oral hygiene techniques, counsel patients about nutrition habits and smoking cessation programs, and educate patients with correct knowledge about oral health and its relationship to systemic diseases. Each state has specific regulations on whether dental hygienists can administer local anesthetic and/or nitrous oxide analgesia, and “42 states have policies that allow dental hygienists to work in community-based settings such as public health clinics, schools, and nursing homes” (ADHA, 2018).
Japan: 
The job description for the dental hygienist in Japan involves preventative dental care, including removing plaque and calculus from above and below the gum lines using dental instruments and applying cavity-preventive agents such as fluorides and sealants to the teeth. Also, they can counsel patients about plaque control and developing individualized at-home oral hygiene programs, administer smoking cessation programs, and counsel patients on the importance of proper nutrition for maintaining optimal oral health (Zaitsu, T., Saito, T., & Kawaguchi, Y., 2018).
United Kingdom:
There’s no position called dental hygienist in the United Kingdom, but they do have a position called the dental nurse. Dental nurses are responsible for ensuring the dentist or oral surgeon's operating list runs smoothly during a clinical session. The job description for dental nurses include the following tasks: prepare and maintain the clinical environment; carry out Infection Control Measures; record clinical charting during routine dental examinations; prepare, mix, and handle dental materials; provide chairside support during clinical sessions; maintain and record patients records; prepare materials and equipment for dental radiography; process dental radiographs; monitor and reassure patients undergoing dental treatment; provide advice to patients and refer clinical questions to dental surgeon; assist and support clinical team members in the event of a medical emergency; assist with reception and administration tasks.  This also includes booking appointments and taking payments, and dealing with complaints, and referring them to a dental surgeon or practice manager.
Taiwan: 
The profession of dental hygienist is relatively nonexistent. The dental team in Taiwan consists of dentists, dental assistants, and dental technicians. The job description for the dental assistant includes assisting dentists during patient treatment, and providing oral health education, which is teaching patients how to brush their teeth correctly. They also assist patients in booking follow-up appointments, taking payments, and managing complaints. Most private dental practices allow the dental assistant to take radiographs for the patients
Table 1 Job Description / Duties

	 
	United States

Dental Hygienist
	United Kingdom

Dental Nurse
	Japan

Dental Hygienist
	Taiwan

Dental Assistant/ Hygienist

	Oral health care assessments
(Review Medical History and Dental Charting)
	X
	X
(only record the dental chart)
	X
	X

	Reports possible children abuse cases or domestic abuse cases
	X
	
	
	

	Maintain and records Patient’s records
	X
	X
	X
	X

	Monitor and reassure patients undergoing dental treatment
	X
	X
	X
	X

	Chairside treatment assistance
	X
	X
	X
	X

	Assist with reception and administration tasks e.g. booking appointments and taking payments
	
	X
	
	X

	Assist with dealing with complaints and referring them to a dental surgeon or practice manager
	
	X
	
	X

	Provide advice to patients and refer clinical questions to dental surgeons
	
	X
	
	

	Infection control
	X
	X
	X
	X

	Evaluation of gum disease/ health
	X
	
	X
	

	Oral Cancer Screening
	X
	
	X
	

	Expose, process, and interpret dental radiographs (x-rays)
	X
	X
(only process the radiographs and prepare the materials and pieces of equipment for dental radiology)
	
	X

	Prepare, mix and handle dental materials e.g. amalgam, alginate etc.
	
	X
	
	X

	Monitor and reassure patients undergoing dental treatment
	X
	X
	X
	X

	Remove plaque and calculus from above and below the gum line using dental instruments
	X
	
	X
	

	Apply cavity-preventive agents such as fluorides and sealants to the teeth
	X
	
	X
	

	Administer local anesthetic and/or nitrous oxide analgesia
	X
	
	
	

	Educate patients on proper oral hygiene techniques to maintain healthy teeth and gums
	X
	
	X
	X

	Counsel patients about plaque control and developing individualized at-home oral hygiene programs
	X
	
	X
	X

	Smoking cessation programs
	X
	
	
	

	Counsel patients on the importance of good nutrition for maintaining optimal oral health. (Nutrition Analysis) 
	X
	
	X
	

	EFDA
(Expanded Function Dental Auxiliary)
	X

By state
	
	
	


(ADHA, 2018), (Job Description, Dental Nurse, n.d)

4.3 Define the difference between dental assistant and dental hygienist

Since the job description from the Draft of Dental Hygiene Act in Taiwan follows the United States’ system, this essay is going to compare the differences between dental assistants and dental hygienists in the United States. Dental assistants should be distinguished from dental hygienists, who usually have a higher level of training and expertise. Based on Accreditation Standards for Dental Assisting Education Programs and Accreditation Standards for Dental Hygiene Education Programs, both programs have a similar curriculum. However, there are some differences between these two programs.
Table 2 Curriculum differences between dental assisting programs and dental hygiene programs

	
	Courses
	Dental Assisting program
	Dental Hygiene program

	Biomedical Sciences
	In-depth level in bloodborne pathogens and hazard communications standards
	Yes
	Plus anatomy, physiology, chemistry, biochemistry, immunology, general and maxillofacial pathology and/or pathophysiology, and pharmacology

	Dental Sciences
	An in-depth level in oral anatomy, includes oral histology and oral embryology
	Yes
	Yes

	
	Oral pathology, general anatomy, and physiology, microbiology, nutrition, pharmacology to include drug requirements, agencies, and regulations, drug prescriptions, drug actions, side effects, indications, and contraindications, common drugs used in dentistry, properties of anesthetics, drug and agents used to treat dental-related infection
	At the familiarity level
	Tooth morphology, head, neck, and oral anatomy, periodontology, pain management, and dental materials

	
	An in-depth level in dental materials. Students must demonstrate knowledge of the properties, and competence in the use and manipulation of, dental materials to include:
a. Gypsum
b. Restorative materials
c. Dental cement
d. Impression materials
e.Acrylics and or thermoplastics
f. Waxes
g.Fabrication of casts, temporary crowns and/or bridges
h.Abrasive agents used to polish coronal surfaces and appliances

i.Study casts/occlusal registrations
	Yes
	Yes

	
	An in-depth level in dental radiology. Students must demonstrate knowledge and skills to produce diagnostic dental image surveys on manikins. Prior to exposing dental images on patients, students must demonstrate competence in: 
1.Radiation health protection techniques, 
2.Processing procedures, 
3.Anatomical landmarks and pathologies, 
4.Mounting survey of dental images, and 
5.Placing and exposing dental images on manikins
	Yes
	Yes

	Clinical and Behavioral Sciences
	1. General dentistry 
2. Dental Specialties 
3. Chairside assisting
4. Dental-related environmental hazards
5. Preventive dentistry 
6. Management of dental and medical emergencies
	Yes
	Yes

	Preclinical and Clinical Practice
	Essential Dental Assisting Skills
1. Take/review and record medical and dental histories
2. Take and record vital signs
3. Assist with and/or perform soft tissue extra/intraoral examinations
4. Assist with and/or perform dental charting
5. Manage infection and hazard control protocol consistent with published professional guidelines
6. Prepare tray set-ups for a variety of procedures and specialty areas
7. Seat and dismiss patients
8. Operate oral evacuation devices and air/water syringe
9. Maintain a clear field of vision including isolation techniques
10. Perform a variety of instrument transfers
11. Utilize appropriate chairside assistant ergonomics
12. Provide patient preventive education and oral hygiene instruction
13. Provide pre-and post-operative instructions prescribed by a dentist
14. Maintain accurate patient treatment records
15. Identify and respond to medical and dental emergencies
	Yes
	Yes

	
	Chairside Dental Assisting Functions
1. Assist with and/or apply topical anesthetic and desensitizing agents
2. Assist with and/or place and remove rubber dam
3. Assist with and/or apply fluoride agents 
4. Assist with and/or apply bases, liners, and bonding agents 
5. Assist with and/or place, fabricate, and remove provisional restorations 
6. Assist with and/or place and remove matrix retainers, matrix bands, and wedges 
7. Assist with and/or remove excess cement or bonding agents 
8. Assist with a direct permanent restoration 
9. Fabricate trays, e.g., bleaching, mouthguard, 
10. Preliminary impressions 
11. Clean removable dental appliances
	Yes
	Yes

	
	Must be competent in the application of the principles of ethical reasoning, ethical decision-making, and professional responsibility as they pertain to the academic environment, research, patient care, and practice management.
	Yes
	Yes

	Dental Hygiene Science
	Oral health education and preventive counseling, health promotion, patient management, clinical dental hygiene, provision of services for and management of patients with special needs, community dental/oral health, medical and dental emergencies, legal and ethical aspects of dental hygiene practice, infection and hazard control management, and the provision of oral health care services to patients with bloodborne infectious diseases
	No
	Yes

	Patient Care
(Only for Dental Hygienist)
	Must be competent in providing dental hygiene care for the child, adolescent, adult, and geriatric patient. 
Must be competent in assessing the treatment needs of patients with special needs. 
Must be competent in providing the dental hygiene process of care which includes: 
1. A comprehensive collection of patient data to identify the physical and oral health status; 
2. Analysis of assessment findings and the use of critical thinking in order to address the patient’s dental hygiene treatment needs;
3. Establishment of a dental hygiene care plan that reflects the realistic goals and treatment strategies to facilitate optimal oral health; 
4. Provision of patient-centered treatment and evidence-based care in a manner minimizing risk and optimizing oral health; 
5. Measurement of the extent to which goals identified in the dental hygiene care plan are achieved; 
6. Complete and accurate recording of all documentation relevant to patient care.
· Provide evidence-based treatment strategies
· Use of risk assessment systems and/or forms to develop a dental hygiene care plan
· Must be competent in providing dental hygiene care for all types of classifications of periodontal disease including patients who exhibit moderate to severe periodontal disease.
Must demonstrate competence in: 
1. Assessing the oral health needs of community-based programs
2. Planning an oral health program to include health promotion and disease prevention activities 
3. Implementing the planned program, and,
4. Evaluating the effectiveness of the implemented program.


(Commission on Dental Accreditation, 2018)
In the United States, dental hygienists need to be certified, and to take the national board exam and regional board exam to be licensed. There are five regional board exams, including the CITA, CRDTS, CDCA, SRTA, and WREB.  What dental hygienist can practice in the office varies by state. In Japan, dental hygienists also need to be certified and take the national board exam to maintain their license to practice. 
In the United States, dental assistants can become certified by passing an examination that evaluates their knowledge. Most dental assistants who choose to become nationally certified take the Dental Assisting National Board’s (DANB) and Certified Dental Assistant (CDA) examination. Becoming a certified dental assistant means that the dental assistant is prepared and confident to assist completely in the provision of dental care. The licensure of dental assistant varies by state. 
“Dental hygienists are the member of primary providers of oral health care services who focused on preventing oral diseases and identifying and treating oral disease while it is still manageable” (ADHA, 2018). The dental assistant is also a member of the oral health care team but focused on helping the dentist during treatments and improving the quality and efficiency of treatments.
5.0  Findings

Oral Health Facts: (Compare to other countries, Japan, the US, UK)
Most Americans nowadays have excellent oral health and have the ability to keep their natural teeth throughout their lives. However, caries remains the most prevalent chronic disease of childhood. Many people believe that they need to see a dentist only if they are in pain or feel that something has gone wrong with their teeth. Based on the CDC’s report in 2017, children between the ages of 2 to 17 years old who had regular dental visits was 84.6% in 2016. For populations between the ages of 18 to 64, the percentage was 64.4% in 2016. For populations aged 65 years and over, 64.3% had their dental check-ups in 2016. The percentage of children between ages 5 to 19 years with untreated dental caries was 18.6% from 2011 to 2014. The percentage of adults aged 20 to 44 with untreated dental caries was 31.6% from 2011 to 2014 (CDC, 2017). Regarding the prevalence of periodontitis in adult in the United States, about 47.2% of the population had a different severity level of periodontitis (gingivitis, mild, moderate, or severe periodontitis) (American Academy of Periodontology, 2012)
Tooth decay, caries, is also the most common disease among children and young people in England. Based on the Public Health England, about a quarter of 5-year-olds have caries with an average three or four teeth affected. There were 7,926 episodes of children age under five years old having one or more teeth extracted in the hospital because of caries. “In 2014 to 2015, hospital trusts spent £35 million on the extraction of multiple teeth for under 18s” (Public Health England, 2018).
In Taiwan, the prevalence of caries is similarly a major issue among children. Based on studies in Taiwan from 1981 to 2012, the prevalence rate of caries for 7-year-olds dropped from 96.6% to 88.2%. The prevalence of caries for 12year-olds is 85.1% to 70.0%. The prevalence of periodontitis is tremendously high compared to other countries.  Based on a survey from 2008, 99.2% of those over 18 years old suffered from different severity levels of periodontitis (gingivitis or periodontitis). Those with deep pocket/sulcus between 18 to 24 years old is 22%, between 35 to 44 years old is 53%, and between 65 to 74 years old or older is 73%. The average prevalence of periodontal disease is 54%. 
On the other hand, Japan shares a similar population structure, which is the super-aging population. However, the prevalence rates of 5-year-olds and 3-year-olds was 39.0% and 8.6% in 2016. Based on the data from the National School Oral Health Survey, the deft decreased from 4.6 to 0.8 from 1985 to 2016. DMFT is one of the methods through which to monitor the improvement of oral health in one area. DMFT stands for decayed-missing-filled tooth. The range of DMFT that an adult can have is between 0 to 28 or 32, depending on whether or not the third molars are included. When a lesion or caries and restoration are presented on the same tooth, the tooth will be marked as D, decayed. When a tooth has been extracted due to caries or other reason, the tooth will be marked as M for missing. When a tooth presents with permanent or temporary restorations, it will be marked as F, filling. In the end, the practitioner will calculate how many teeth are marked. The deft/DMFT in Taiwan among 7-year-olds is 5.90, and 12-year-olds were 2.5 in 2012. The edentulous rates decreased each year in all age groups in Japan. However, the edentulous rate is still high in Taiwan. The DMFT among 65-year-olds or older is 14.59% in Taiwan. Elders with more than 20 teeth is only 59.3% in Taiwan. Elders with more than 20 teeth in Japan in about 73% (Zaitsu, T., Saito, T., & Kawaguchi, Y., 2018).
WHO indicated that caries and periodontitis have been the burdens of oral health worldwide since 2003; when there was an investigation in 2000, the average DMFT was 3.31. In the investigation from 2012, the average DMFT for children ages 6 to age 18 was 2.50. The DMFT index in Taiwan is higher than in other countries. The average DMFT is even higher than the WHO’s DMFT goal in 2025, which was DMFT 2.0.   
Table 3 Mean of DMFT of Taiwan, UK, USA, and Japan

	Country
	Year
	DMFT index (Mean)

	Taiwan
	2000
	3.31

	U.K.
	2017
	1.3

	U.S.A.
	1994
	1.28

	Japan
	2016
	0.8


A mean of DMFT between 0.0 and 1.1 is very low. The mean of DMFT between 1.2 and 2.6 is low. A mean of DMFT between 2.7 and 4.4 marks it as moderate. A mean of DMFT between 4.5 and 6.5 is high, and a mean of DMFT greater than 6.6 is very high. The DMFT index with a lower number indicates that the population’s teeth are not affected by oral diseases or caries a lot. The DMFT index in Taiwan is 3.31, meaning people with adult teeth have 3.31 teeth affected by oral diseases, and thus fall into the moderate group. On the other hand, Japan shares the same population structure with Taiwan and only has a DMFT index of 0.8, falling into the very low category.  
Periodontal diseases and caries are two major oral diseases in the United States, United Kingdom, Japan, and Taiwan. However, the DMFT index and periodontal diseases are relatively low in the United States and Japan where the dental hygienists can practice with their skills and use their knowledge correctly. The DMFT index and periodontal rate in Taiwan are relatively higher than the United States and Japan. Therefore, developing the dental hygienist position and distinguishing this from a dental assistant role is critical. 
After reviewing the job descriptions and the Accreditation Standards for Dental Assisting and Dental Hygiene curriculums that were mentioned before, it points out that the “Dental Hygienist” in Taiwan should be defined as “Dental Assistant.” While some Taiwanese professors did visit universities in the United States with dental hygiene programs to learn what a real dental hygienist is, some of them still could not tell the difference between a dental hygienist and dental assistant. Most dental assistants in the hospital are nurses who are well-trained with infection control and patient monitoring. Most dental assistants in private practice in Taiwan do not have any relevant education. The dental assistants can be trained by dentists to know how to prepare everything that the dentists need for the treatment. Even with the definitions of dental hygienist and dental assistant made by the Kaohsiung Medical University, this first school established with a dental hygiene program claimed that dental assistants do not need professional training and education. The dentists from the private practice will ask their dental assistants to take the continuous education courses provided by Taiwan Dental Association to gain certified credits.
6.0  Analysis

What is the shortcoming of the Draft of Dental Hygiene Act in Taiwan? 

One issue with the Draft of Dental Hygiene Act in Taiwan is that it only mentions who is qualified to take the national examination in order to obtain a license to practice as a dental hygienist, and how to maintain the license after it is received. What kind of chastisements will dental hygienists undergo if they let others use their license to practice in a clinic. What kind of consequences will occur if a dental hygienist violates HIPPA regulation. Most dentists and the public population in Taiwan do not know what a dental hygienist is, and the Draft of Dental Hygiene Act still does not clarify the differences between the dental hygienist and dental assistant. The draft avoids clarifying the duties and responsibilities of dental hygienists, so what can dental hygienist practice in the clinics? What kind of services can dental hygienists provide to the public population? They provide online downloads of materials to educate the public on what a dental hygienist is, but they are not clear and not detailed enough. This will mislead the public population into believing that “dental hygienist” is another fancy title for dental assistant. 
There is another issue in that dentists have not agreed to let dental hygienists perform “mechanical teeth cleaning,” otherwise known as dental prophylaxis with dental instruments. Due to dental prophylaxis treatment being considered an invasive treatment, the dentists in Taiwan will not allow “dental hygienists” to perform preventative prophylaxis for patients with signs of periodontal disease. The “dental hygienists” are not allowed to perform preventative fluoride treatments or pit and fissure sealants for patients, which are preventative care methods beneficial to patients. The “dental hygienists” are only allowed to offer job-related oral health education and promotion, take and process radiographs, provide oral health home care techniques, take impressions, intraoral and extraoral photographs, oral health education for patients with chronic diseases — in short, services that are not considered invasive treatments. The “hygienists” are not allowed to perform any treatments, rendering their title synonymous with “dental assistant.” 
Dentists have differing opinions on naming the dental hygienist as one of the workforces in dentistry. Some of them have agreed to allow dental hygienists to help them improve the public population’s overall oral health and share the workload with them. The other dentists are afraid that dental hygienists will share the market with them competitively; they are afraid that dental hygienists will cross the line and slowly take over their job in the future.
7.0  Discussion

7.1 How to convince dentists to support us to pass dental hygiene act?

Based on my previous shadow experiences in private practices in Ohio State and Pittsburgh, a dentist usually works with one to two or more dental hygienists. During office hours, dental hygienists can work on patients who come to the office for their routine teeth cleaning and examination. Since dental hygienists can take and read radiographs and conduct dental hygiene assessments (intraoral and extraoral soft tissue assessments), they can identify abnormal spots first and quickly summarize issues for the dentist when the dentist arrives to conduct the final check-up and make another appointment if needed before dismissing the patient. In the meanwhile, the dentist can provide services for those who need dental treatments.
Dental hygienists usually receive a fixed salary in the United States. The average dental hygienist salary typically falls between $60,638 and $80,418. They usually are paid a fixed salary or hourly.  One patient is usually scheduled with a hygienist for an hour. A hygienist can typically see twelve patients per day working in two hygiene rooms with a hygiene assistant, which means they can treat to six patients per day if the hygienist works alone. Standard teeth cleaning by a dental hygienist can cost a patient between $75 to $200, depending on the dentist’s office and local rates — the average routine teeth cleaning costs a patient about $127. Teeth cleaning appointments will also include dental X-rays, which can be taken by a hygienist. Let us calculate how much money a dentist can make from a hygienist per day just through routine cleanings. If a hygienist works for a dentist seven hours per day, the daily cost of hiring a hygienist would be around $161. The hygienist seeing six patients per day will bring $762. The revenue a hygienist can generate for the dentist will be $598 per day. As I mentioned before, radiographs are usually taken during the teeth cleaning appointment, and the patient will sometimes need a fluoride treatment after evaluation by the hygienist and approval by the dentist. Once the dentist approves the treatment, the hygienist can proceed with the treatment. The dentist can see another patient who needs other treatments for caries, endodontic, or other issues that the hygienists cannot provide at the same time. Also, most patients will see their hygienists more than their dentists. If the hygienist can build a good relationship with those patients, those patients will be loyal regulars. A good hygienist can ensure their patients will return to the same dental office. Sometimes, a good hygienist can bring new patients to the office. Therefore, hiring hygienists can help a dentist to grow their business. It has been confirmed that dental clinics that hire more dental hygienist will make higher profits (Developing role of dental hygienists in Japan, Takuo Ishii).
7.2 How to convince Ministry of Health and Welfare to support for dental hygiene act?

Every citizen in Taiwan has to enroll in the National Health Insurance Program conducted by the government. The National Health Insurance Program covers almost every single treatment mentioned above, where oral disease might increase the risk of having a systemic disease like cardiovascular disease, pneumonia, and so on. Edentulousness may increase the risk of getting Alzheimer’s disease later in life. There is evidence that dental hygienists can help reducing oral disease rates. A dental hygienist can help the public population maintain and improve oral health and screening for other possible systemic diseases. The treatments that dental hygienists perform are called preventative treatments. Dental hygienists can save people from needing to spend extra money and time to seeing doctors for systemic diseases potentially triggered by poor oral hygiene or poor oral health, and they can ultimately improve the public population’s quality of life. A dental hygienist not only helps the public population to save their money but also helps the government save money on their National Health Insurance Program. 
The National Health Insurance Program has already been modified several times due to the budget not being enough to support and cover everyone’s medical treatments. Once the public population’s overall health has improved through the efforts of dental hygienists, the population of those who need treatments for chronic disease will be reduced. Once the need for treatment is reduced, coverage from the National Health Insurance Program will be reduced as well. The government can therefore use more of their budget towards conduct programs for the super-aging population, including implementing health network for seniors, supporting nursing homes, and/or improving the quality of healthcare for seniors.
8.0  Conclusion, recommendations

Currently, most graduates from Dental Hygiene programs in Taiwan have decided to study abroad in the United States or other countries to gain the knowledge and skills to be a dental hygienist. These graduates try to bring the knowledge, and skill sets acquired back to Taiwan to help the population improve their overall health. However, scopes of practice from one country do not apply in another country. The governor and the policy makers need to consider different aspects to establish health policies, regulations, or acts that would expand the current educational requirements and scope of practice in Taiwan. Considering the population structure and cultural background, the governor and policy makers can study the strengths of the dental hygiene practice acts, regulations, and oral health policies from the United States and Japan to come up with regulations and policies that apply to Taiwan’s current oral health situation and culture. The American and Japanese style of dental hygienists working in dentistry are primarily involved in preventive treatment. The preventive treatment includes mechanical removal oral deposits from the exposed surfaces of the teeth and subgingival areas, and application of fluoride treatments and dental sealants.  
There were about 123,831 dental hygienists in Japan in 2016. Around 6500 dental hygienists graduate and obtain a license every year in Japan. Even with this massive number of graduates, it is still not enough to take care of the oral health of the entire population. It will be more challenging to improve overall oral health in Taiwan where the dentists work without well-educated and trained dental hygienists and dental assistants due to the number of geriatric patients. Based on job descriptions from the recent Draft of Dental Hygiene Act and after several meetings in Taiwan, the Draft of Dental Hygiene Act does not address the need to separate the job descriptions for dental assistants and dental hygienist.  The Draft of Dental Hygiene Act for Dental Hygienists maintains that the dental hygienist and dental assistant’s scope of practice as interchangeable. The job description from the draft applies better as a Draft of Dental Assistant Act. The dentists and the government need to learn how important it is to differentiate between the dental hygienist and the dental assistant. Both dental professionals need to be well-educated and well-trained before they assume their professional responsibilities.   Before the government can differentiate between the roles of dental hygienist and dental assistant, the current Draft of Dental Hygiene Act should not be passed.  
Dental hygienists are not replacing dental assistants.  The difference between dental hygienist and dental assistants is that the dental assistant provides direct assistance to the dentist, is directly supervised by the dentist, and performs limited intraoral functions. The dental hygienist works one-on-one with the patient in providing the full complement of dental hygiene preventive services both intraorally and extraorally. Both dental health professionals are a vital part of the dental team.  This information needs to be conveyed and clarified to Taiwanese Executive Yuan and dentists.
Let us review why the dental hygiene-based workforce model is important. First, the workforce is well educated, and licensed to provide safe preventive treatment to the public. Second, the educational requirements for training are standardized. Third, dental hygienists can work in a variety of settings to increase access to dental care. Last but not least, the public will benefit from a practitioner who can provide preventative services and ultimately decrease the prevalence of dental decay and periodontal disease.
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