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Abstract

:

The world’s population is aging. Older adults are at risk for multiple chronic medical problems as they age. The management of these diseases requires these people to take a variety of medications, which may have undesired side effects. These medical issues can impact oral healthcare and result in a precipitous decline in oral health. A standardized teaching model has been developed to help novice dental practitioners learn how to access and treat oral health problems in older adults. This model is called rapid oral health deterioration (ROHD) risk assessment. The model has four steps for assessment and four categories of risk. This paper describes the components of the ROHD risk assessment, and how it can be used to prevent, diagnose and treat ROHD among older adults.
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1. Introduction


Population aging is a well-described demographic fact that is reshaping societies across the globe, especially regarding the way healthcare systems are developed and implemented [1]. These systems have been influenced by an increase in chronic diseases that accompanies aging, resulting in older adults using a disproportional share of the healthcare system [2,3]. The high number of chronic illnesses associated with aging, the social repercussions of aging and retirement, as well as the cumulative nature of the most prevalent oral diseases result in an increased risk for rapid oral health deterioration (ROHD) among older adults. The ROHD concept was developed to identify older patients who experienced a decline in general health as they aged, with a concurrent precipitous decline in their oral health [4]. The increased risk of ROHD might help to explain why so many oral health indicators are poorer among older adults when compared to younger cohorts in most countries [5,6,7,8]. This is especially prevalent among the most vulnerable groups, such as institutionalized and homebound older adults [9,10,11,12]. Although the consequences of inadequate oral healthcare can be incapacitating, resulting in localized pain and infection, there are circumstances where more serious oral infections can spread and impact systemic health [13,14].



The evidence-based risk factors for ROHD among older adults can be categorized into three main groups, i.e., systemic health conditions, social aspects, and oral health conditions. Among the most prevalent chronic systemic diseases diagnosed in older adults are arthritis [15], hypertension and diabetes [15,16,17], depression [18,19], neuro-degenerative conditions and dementia [19,20,21], and stroke [15,22]. Older adults usually need to take many medications to treat their multiple chronic diseases, which results in a condition often referred to as polypharmacy [17,23,24].



Aging does not only consist of the biological processes related to senescence because it is influenced by social conditions and how society reacts to aging. These factors will help to determine how a person ages. Often appropriate social support is lacking [25]. The lack of adequate social support also constitutes an important set of risk factors for ROHD. For instance, the inability to afford oral health care and/or the lack of dental insurance after retirement can be an important access-to-care barrier for older adults. In the US, dental insurance is linked to employment. Consequently, it is lost when a person retires, unless he/she can afford to buy private insurance, or is eligible for Medicaid, whose dental benefits vary by state [5,26,27]. Another important barrier is linked to institutionalization since appropriate oral hygiene routines have consistently been reported to be lacking in long-term care institutions [10,12,28].



As the prevalence of tooth loss has declined globally [29,30,31], more and more older adults are able to keep their teeth into old age, which is an important positive achievement of both preventive and restorative dentistry programs. As a consequence, oral health conditions also play an important role in the risk of ROHD. Oral health conditions that increase the risk of ROHD include but are not limited to poor oral hygiene, xerostomia, prosthetic status, heavily restored dentitions, and the presence of gingival recession and root exposure [6,23,32]. These oral health problems also play an important role in treatment planning, as they will impact necessary recall schedules and dental treatment outcomes [33].



Geriatric dental medicine programs have focused on teaching the symbiotic relationship among existing systemic health issues, socio-economic problems, and oral conditions, and how they impact treatment planning for older adults [34,35]. However, the concept of ROHD risk assessment has only been introduced recently [36]. The ROHD risk assessment tool simplifies the teaching of treatment planning, as it can be used by students as a standardized model for caring for their older patients. This risk assessment model is also familiar to students, as it was borrowed and modified from one developed for caries risk assessment [37,38].



When treatment planning using the ROHD risk assessment tool, there are primarily four steps to consider [39]:




	(1)

	
Data gathering for evidence-based ROHD risk factors;




	(2)

	
Data assessment and prioritization (what matters most?);




	(3)

	
ROHD risk categorization;




	(4)

	
Identifying viable treatment alternatives.









The data for evidence-based risk factors for ROHD are gathered by taking health histories and medication lists during the patient interview. Other evaluations include an extra-oral and intra-oral examination of the patient, as well as complementary examinations, such as radiographs and other imagery, as well as laboratory examinations, pulp tests, and also mounted dental casts. This process will usually result in a sizeable amount of information, and some items are likely to be more significant for oral disease progression and treatment planning than others. It is important for the practitioner to be able to weigh the importance of specific problems in order to appropriately address them during treatment planning.



The third step is to categorize the risk of ROHD, which is a function of the risk factors and disease progression, which can be divided into four risk categories [39]:




	(1)

	
Risk factors are not present, and there is no ROHD occurring (Figure 1);




	(2)

	
Risk factors are present; ROHD has not started (Figure 2);




	(3)

	
Risk factors are present; ROHD is happening (Figure 3);




	(4)

	
Risk factors are present; ROHD has already happened (Figure 4).
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Figure 1. A 62-year-old female has moved to the region recently and seeks treatment. Apart from hypertension, which she controls through diet, medication (thiazide diuretic), and exercise, she has no other systemic diseases. She has all of her dentition, except for the third molar. There is some anterior crowding in the mandible, with minimal bone loss. She has no other important risk factors, and her daily oral hygiene is excellent. This patient represents a person who has no important risk factors, and therefore rapid oral health deterioration is not occurring. 
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Figure 2. An 82-year-old female is referred for care by her daughter, as the dentist she used to go to has retired. She has a history of allergy to penicillin and sulfa drugs and has been diagnosed with hypertension and coronary artery disease. She also has arthritis in her hips and her hands. She is taking a calcium channel blocker, an ACE inhibitor, and a thiazide diuretic. For her arthritis, she is taking slow-release acetaminophen three times a day. Her chief complaint is that she is beginning to have difficulty eating some of the foods that require more chewing. Her oral examination shows extensive restorative work, which includes several gold inlays. Her periodontal examination revealed no probing depths beyond 3mm and mild bone loss. Although she has a lot of margins at risk, there was no evidence of recurrent caries or root caries. Her treatment will require maintenance care and the addition of a mandibular partial denture. Although the maxillary right lateral incisor is broken down, it was asymptomatic, has no caries or periapical pathology, and she was not concerned with the esthetic correction of this tooth. This patient represents a person who has several important risk factors but does not show any signs of rapid oral health deterioration. 
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Figure 3. A 75-year-old male was brought to the clinic by his daughter and his wife. The patient has not seen a dentist regularly for the last five years. His wife complains that he is having difficulty eating hard foods. About six months ago, he suffered a cerebral vascular accident that affected the left side of his brain and left him with some weakness in his right side, including aphasia and difficulty walking. Since that time, he also has had difficulty with being able to brush his teeth independently. His other medical problems include hypertension, hypercholesterolemia, arthritis, and type II diabetes. His medications include clopidogrel, metformin, furosemide, potassium, simvastatin, and a calcium channel blocker. An intra-oral examination revealed a dry mouth, heavy plaque, and calculus, especially on the right side of his mouth, accompanied by multiple cervical and coronal carious lesions and marginal gingivitis. His treatment will require significant changes in his daily oral hygiene, which will require his wife to help him. This patient represents a person who has many important risk factors and shows multiple signs that he is developing rapid oral health deterioration. 
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Figure 4. A 65-year-old male is brought for treatment by a social worker as he is in pain. The patient is currently being treated for alcoholism and drug misuse in a hospital setting. He has no family members with whom he is in contact and has been homeless for the last five years. His health history includes smoking a pack of cigarettes a day, hypertension, type II diabetes, osteoporosis, and osteoarthritis. He had not been medicated before hospitalization and is currently receiving naltrexone to help him manage his alcoholism. He is also currently taking an oral antidiabetic, a calcium channel blocker, a thiazide diuretic, and a non-steroidal anti-inflammatory agent. An oral examination revealed multiple carious lesions and root tips, with a sinus tract associated with a mandibular left second premolar root tip, which is the probable cause of his oral pain. The prognosis for his remaining teeth is very poor, and he will need help to find funding for his oral treatment needs. His immediate treatment is the extraction of the infected root tip. This patient represents a person who has many important risk factors, and to whom rapid oral health deterioration has already occurred. 
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This step-by-step assessment helps the provider to understand the current influence of risk factors on disease progression in order to evaluate what might happen if no intervention takes place, as well as the possible impact of different types of intervention. As a consequence, it helps the practitioner to choose among different treatment options, such as between more preventive or more invasive options. The treatment of older adults can change with time; therefore, the use of ROHD helps the dentist to be aware of changes in the patient’s condition and react appropriately. This step naturally leads to the fourth step, which consists of providing viable treatment alternatives. This includes recommending a specific option and providing the patient and/or caregiver with the rationale for your choice. This will require developing an appropriate communication strategy to address the patient’s needs and to be able to explain it to all involved parties, such as family members, caregivers, or person(s) who have the power of attorney, and other healthcare team members.



This paper aims to provide some examples of how to use the evidence-based risk factors for ROHD to prevent, diagnose, and treat the consequences of ROHD among the growing population of older adults.




2. Preventing ROHD among Older Adults


Prevention should be part of any treatment planning strategy for all four ROHD categories. For those patients who are not currently experiencing ROHD, a plan to promote a preventive program should be instituted, so that these patients are less likely to ever experience ROHD. For patients who are currently experiencing ROHD, prevention is key to avoiding further progression of ROHD, such as tooth loss, which is an irreversible consequence of ROHD. When ROHD has already occurred, and there are still some teeth remaining that are healthy enough to be used as abutments for a prosthesis, the long-term survival of these abutments relies on preventive measures [39].



Frequent plaque removal is important to reduce plaque accumulation and therefore control the oral bacterial load. However, if people do not brush their teeth frequently, they have more plaque-related issues, which include gingivitis and caries [40]. Unfortunately, frail older adults are often unable to brush their own teeth. This can occur due to cognitive deficits; some of these patients/residents may only need to be reminded to brush their teeth, and some may need to be supervised while brushing so that they brush appropriately. Nevertheless, some patients/residents will need to have their teeth brushed by their caregivers. Another impediment for patients/residents to be able to brush their own teeth may be physical and not cognitive, such as those who do not have the manual dexterity to brush, or whose vision is so poor that they cannot see what they are doing. Patients/residents in this group may be able to brush their teeth if they have larger toothbrush handles and/or power toothbrushes, while others may still need to be helped by a caregiver. Many techniques have been reported for customizing toothbrush handles to allow older adults with impaired manual dexterity to brush their own teeth [41]. Electric toothbrushes usually have larger handles and have been reported to remove plaque more efficiently than conventional toothbrushes when used by patients/residents or a caregiver [42,43,44].



Increasing exposure to topical fluoride can help reduce caries incidence, arrest existing carious lesions, and prevent new lesions among older adults [45]. A frequently recommended regimen is using 5000 ppm fluoride toothpaste twice a day and having fluoride varnish applied every three to six months. Rising daily with a 0.09% fluoride solution and applying 1.23% fluoride gel every three to six months has also been suggested. This approach, however, presents some challenges, e.g., as the rinse can be easily swallowed by patients with cognitive deficits, and it is difficult for some patients with physical deficits to swish and spit a rinse. In addition, the gel needs to stay in the patient’s mouth for four minutes, which can also be difficult for frail older adults [45].



Silver diamine fluoride (SDF) is a topical fluoride agent that has been used for a long time in many countries to arrest and prevent caries and was introduced to the US market in 2014. The active ingredients in SDF are silver, ammonia, and fluoride [46]. Silver ions inhibit bacterial DNA replication, denaturize bacterial cytoplasmic enzymes, and destroy the cell wall, thus reducing the bacterial load. Fluoride and ammonia improve remineralization and induce the formation of fluorapatite [47].



SDF application is simple and cheap. The technique only requires isolating the tooth with cotton rolls, drying it with an air syringe or a cotton pellet, and then applying SDF using a microbrush for about a minute. The excess can be removed using a cotton pellet [48]. SDF has been reported to be safe [48]. and effective for caries prevention, as well as for arresting caries among frail older adults [49,50]. A contraindication to the use of SDF is an allergy to silver. In addition, SDF stains the carious lesion black, and this needs to be carefully discussed with patients and caregivers before applying the SDF [48].



Xerostomia, or dry mouth, is a very common consequence of polypharmacy, which is frequently observed among older adults [51]. Dry mouth is an important risk factor for ROHD, especially because there is a reduction in the protective mechanisms of saliva, which include its buffer capacity, calcium and phosphate replenishment, and antimicrobial activity [52]. Dentists should always consider some important issues when planning dental treatment for patients with dry mouth or xerostomia. This management includes overall hydration, as patients presenting with dehydration produce less saliva. It also includes the relief of discomfort caused by the absence of saliva, which results in a lack of moisture and lubrication. It is also important to take the necessary measures to prevent dental caries and soft tissue trauma. Saliva also plays an important role in retaining and being able to comfortably wear removable dentures; therefore, the dentist should be aware of the role that saliva plays in denture-wearing [53]. Medications play an important role in the genesis of xerostomia. Consequently, dentists should understand the undesirable side effects of their patient’s medications, and work with other healthcare team members, notably pharmacists and medical prescribers, to evaluate the patient’s medication list in an attempt to reduce their xerostomic effects [53].



After evaluating the patient’s hydration level and evaluating their medications to attempt to reduce their xerostomic effect, the dentist can prescribe saliva stimulants or saliva substitutes to reduce the patient’s discomfort caused by xerostomia and improve their quality of life [39]. Dehydration is a prevalent issue among older adults. However, patients and caregivers are frequently unaware of this condition, as the feeling of thirst declines with age [54]. One way to combat dry mouth, or xerostomia, is to sip liquids regularly. It is not uncommon for older patients/residents to drink juices or liquids rich in sugar as their beverage of choice, thus increasing their risk of developing caries [39]. Consequently, dentists should inform patients and caregivers about the importance of drinking water. Drinking water helps reduce dehydration, as well as the dry mouth sensation, and does not increase caries risk [54].



Some patients may present with drastically reduced salivary secretory capacity, a condition called hyposalivation [53]. For this group of patients, two approaches can be taken. The first one is trying to increase their salivary output by using saliva stimulants, such as lozenges or chewing non-sugared chewing gums. The other approach is to prescribe drugs that induce increased salivary flow, such as bethanechol, anethole trithione, and pilocarpine [52]. Saliva substitutes are not aimed at inducing salivary flow, but instead serve as a replacement for natural saliva. Common forms of saliva substitutes include sprays, oral rinses, and oral gels. By providing moisture and lubrication, saliva substitutes help reduce the sensation of dry mouth and provide some relief for the patients’ discomfort [55]. Dietary changes are another option to reduce the discomfort caused by xerostomia. A less acidic and spicy diet can help to avoid a burning mouth sensation. In addition, there are oral hygiene products specifically formulated for patients with dry mouth, which usually have fewer flavoring agents, such as menthol, and do not use SLS (sodium lauryl sulfate) in their composition [56].



Polypharmacy is a common finding among older adults [17,23,24], and a strong association has been reported between polypharmacy and xerostomia in this age group [51,52]. It has also been reported that medication list reconciliation can help improve patients’ overall health outcomes and reduce adverse drug reactions and healthcare costs [57]. The dentist should work with other healthcare team members, especially pharmacists and medical prescribers, to emphasize the deleterious effects of xerostomia on a patient’s quality of life and evaluate the patient’s medication list in an attempt to reduce the xerostomic effects of the drugs [39].



Xerostomia is an important risk factor for caries among older adults [39]. Therefore, it is important to discuss some strategies which are designed to reduce the risk of developing caries for patients with xerostomia. The dentist should consider customizing these strategies to each individual according to the patient’s ability to manage a preventive therapy and reduce their specific risk factors. The main products that can be used to reduce caries risk are products that induce remineralization of the tooth structure, as well as the use of some other topical antimicrobial agents, such as chlorhexidine [39].



A casein phosphopeptide-stabilized–amorphous calcium phosphate nanocomplex, CPP–ACP, which commercially is called Recaldent, was developed and is the active ingredient of a toothpaste: MI Paste (GC America, Alsip, IL, USA), which can be used as a remineralizing product. This product has been used in clinical trials, which have shown it to be beneficial for patients with xerostomia [58]. It acts by helping to increase the availability of calcium and phosphate in saliva, which induces remineralization [59]. This product can be directly applied to the tooth surface; and, when used at bedtime, can also provide some relief from dry mouth [60]. Regular MI Paste does not contain fluoride, but a newer version, MI Paste Plus (GC America, Alsip, IL, USA), does [61].



Fluoride is another product that can be used to reduce caries risk for patients with xerostomia. An approach that has been used consists of a combination of a high-concentration fluoride toothpaste (5000 ppm) to be used twice a day and the application of a fluoride varnish every 3 months [52]. To maximize the benefit of high-fluoride toothpaste, it is important to explain to patients and caregivers they should not rinse their mouth with water after brushing, and only spit after brushing.



Maintaining an appropriate diet that meets the nutritional requirements is indispensable for the overall health and quality of life among older adults [62]. However, the consumption of sugar is a causative factor for caries, and appropriate control of sugar consumption can help reduce the risk of caries [63,64,65]. Improving diet quality by increasing vegetables and total grains intake has been shown to reduce root surface caries. The consequences of an increased intake of sugar-rich beverages, favored by many older adults, can cause the development of root surface caries [65]. Therefore, it seems important that health practitioners inform patients and caregivers about the importance of having an adequate diet and reducing their consumption of sugar.




3. Diagnosing ROHD among Older Adults


When new patients schedule their first appointment in a typical dental office, they need to fill out some forms about their systemic health and dental histories, and personal and insurance information. In order to fill out these forms, patients need to be cognitively intact, literate and have a reasonable understanding of the information being asked. Unfortunately, this assumption is not true for about 59% of American older adults, who have just a basic or below-proficiency level in health literacy [66]. In addition, slower cognitive processing and visual impairments can also make it more difficult for older adults to process the forms [66].



The forms completed by patients should be used as a means to begin a dialogue with the patients and/or their caregivers, in order to expand the interview, so that the clinician may be aware of all the other possible risk factors influencing the patient’s oral health. Empathetic listening is very important to fully investigate the social context, the extent of medical conditions, including the medication list, and to better understand the patient’s complaints [33].



When assessing a patient’s health history, the clinician should proceed with focused follow-up questions. For instance, if a patient reports a history of diabetes mellitus type 2, how does this information influence dental treatment? How is the patient controlling his/her diabetes, and how stable is his/her HbA1c? Did he/she achieve stability through diet and exercise, or is he/she taking an oral antiglycemic medication? Is he/she utilizing insulin, and does he/she have an electronic real-time blood glucose monitor? Unless the patient has had a recent medical appointment or monitors their blood sugar levels on a daily basis, it may be necessary to contact their physician or, if available, to measure their blood glucose level. Prior to treatment, it is also important to investigate if the patient had a meal prior to using their anti-diabetic medication, in order to prevent hypoglycemic episodes. If the patient is stable, then his/her oral health outcomes are less likely to be impacted by the delayed healing or infection related to diabetes. If a surgical procedure is required in an unstable patient with diabetes, it may be necessary to prescribe antibiotics prior to treatment.



Clinical geriatric dental medicine requires data-gathering, in order to problem-solve and make decisions to present patient-centered treatment plans. The factors that influence decision-making and treatment planning for younger adults are relatively simple and are associated with four main factors: first, the patient’s willingness to accept the care; second, the patient being able to schedule time for the delivery of the necessary treatment; third, does the patient have the will and the means to pay for the required care? Finally, does their dentist have the skills, the will, and the resources to carry out the planned care or should the patient be referred?



However, when caring for older adults, the problems tend to become much more complex. Consequently, the oral health care provider should possess more experience and skills in decision-making in order to present the patient with an age-appropriate treatment plan. Age-appropriate care should consider the wide range of modifying factors that older persons are subjected to. These factors can be categorized into socioeconomic factors, systemic health problems, pharmacotherapies, and oral health conditions. Socioeconomic factors include barriers and enablers to accessing dental care, such as transportation issues, lack of dental insurance, and being institutionalized. Systemic health problems include their multimorbidities and the side effects of their medications. Their oral health conditions may reflect the cumulative effects of previous and current dental diseases, as well as any iatrogenic effects caused by previous dental care [67,68].



Planning age-appropriate dental treatments for older adults does not require the development of new technical skills. It does require more in-depth knowledge about the physiological, psychological, and pathological changes associated with aging, as well as its socio-economic consequences. This will allow the dentist to understand how the patient functions in their environment, influenced by their modifying factors so that a dental treatment plan can be developed that fits into their way of living. It is imperative that the benefits of treatment must outweigh any risks or problems related to possible adverse events. Ettinger and Beck have developed a concept of treatment planning for older adults named “rational treatment planning” [69].



As stated earlier, diagnosis and treatment planning for older adults require the gathering of information from and about the patient. A tool to help practitioners process the large amount of information gathered from the patient and make these decisions is known as ROHD risk assessment. By analyzing the ROHD risk assessment, the provider should be able to develop rational treatment plans.




4. Treating ROHD among Older Adults


Treatment plans for older patients can vary depending on the severity of their modifying factors. The treatment can generally be divided into four broad groups, listed below.



4.1. Comprehensive Care


To develop an appropriate treatment plan in geriatric dental medicine, the dentist needs to develop skills in problem-solving and decision-making. A treatment plan for older patients should consider all of the modifying factors. These might need to include the patient’s medical problems, the side effects of their medications, their socioeconomic status, and any psychological problems they may have. One must also include the iatrogenic effects of previous dental care, which results in cumulative damage to the dentition [67,68].



Treatment planning for older adults does not require the dentist to learn new technical skills. However, the dentist needs to develop new thought processes in order to understand the more complex modifying factors presented by older adults, as well as how these factors influence treatment. The dentist needs to assess and understand how the patients are functioning in their environments and, consequently, assess how their dental treatment impinges on their lifestyle. Therefore, the dentist should also consider if the benefits of the proposed dental care outweigh the inherent risks of adverse events. Ettinger and Beck have developed a concept of decision-making, which they called “rational treatment planning”. This concept proposes that the dentist needs to evaluate the patient’s modifying factors and develop a treatment plan which is individualized for a patient’s needs; this could be no treatment at all, or the most sophisticated treatment dentistry has available [69]. For instance, if a patient has a limited number of treatable risk factors and can tolerate dental treatment, then comprehensive care is possible [33].



Initially, the dentist would scale and clean the teeth and assess the patient’s ability to maintain oral hygiene independently. If periodontal pockets exist that are deeper than 3mm, non-surgical periodontal therapy, such as deep scaling and curettage, should be considered. If carious lesions are present, excavating the lesions to determine their depth is important. If the lesion is shallow, it may be possible to remove all the caries and restore the tooth. If the lesion is deep, there is data to support partial caries removal, placement of glass ionomers in the deepest areas, and immediate final restoration with a composite, which has been described as the closed sandwich technique [70]. However, if the lesion is very large or very deep, root canal therapy may be required, followed by crowning the tooth. If there are missing teeth, different prosthetic options will need to be discussed with the patient, which might include removable, fixed, or implant options [33,70].




4.2. Limited Care


If the patient is frail and cannot tolerate long periods in the dental chair, the treatment may need to be modified. It is essential after scaling and cleaning to establish who is responsible for the patient’s daily oral hygiene routine because the outcome of treatment is dependent on the quality of the oral hygiene [39].



Among frail older adults, there is a high prevalence of cognitive impairment, multi-morbidity, polypharmacy, and inadequate ability to maintain daily oral hygiene. This combination puts the patient at risk for aspiration pneumonia if their plaque is not disturbed every five days [71,72,73]. Therefore, it is important to improve oral hygiene routines for frail older adults [74]. For frail older adults who need assistance with daily oral hygiene, the dentist needs to help caregivers with overcoming the barriers in order to provide appropriate care for the patient [75].



If the patient has carious lesions, and it is not possible to use a handpiece, atraumatic restorative techniques (ART) are useful. Traditionally, the ART hand excavates the carious lesions and restores them with glass ionomer [76]. It should also include domiciliary preventive measures, such as the use of high-concentration (5000 ppm) fluoride toothpaste, and 6-month recalls [39]. Another option to treat carious lesions, if esthetics is not an issue, is the use of silver diamine fluoride (SDF) to arrest caries, which is associated with regular 6-month recalls and the reapplication of SDF [50]. All of these patients should have fluoride varnish applied to their remaining teeth during the regular recalls [77]. All prostheses can be considered added risk factors for caries and periodontal disease [78]; therefore, not all missing teeth should be replaced unless they are necessary for chewing and eating, or if the patient requests them for esthetic purposes [79].




4.3. Emergency Care (Pain and Infection Control)


The first step in any comprehensive care plan is the treatment of pain and/or infection [80]. For the small group of patients who resist care, it may be the treatment of choice if he or she only seeks care for his/her emergency problem. However, if the patient presents with odontogenic pain and has a dental abscess, the source of the pain needs to be identified and treated. The treatment of the dental abscess will depend upon the size of the lesion and the patient’s will and ability to tolerate root canal therapy. Otherwise, the tooth will need to be extracted. The use of oral antibiotics should be limited to patients where there is an increased risk of spread of the infection [81]. If the clinician diagnoses that pain is from a non-odontogenic source, the cause should be identified and treated appropriately [82]. However, referral of the patient to an appropriate medical or dental specialist may be necessary.




4.4. No Treatment


There are circumstances in which a frail older patient presents for dental treatment but has systemic conditions that preclude visits to a dental office, or any invasive procedures in their oral cavity, for example, a patient in the severe stage of Alzheimer’s disease who resists care and also has unstable angina, where stress caused by the patient’s resistance to care could trigger an adverse cardiovascular event. In such a situation, the family and/or caretaker should be encouraged to daily spray chlorhexidine into the patient’s mouth in order to reduce the microbial burden [83].



Occasionally, a patient may seek oral healthcare but, when offered various options for their dental treatment, decides that they do not which to proceed with any of these options. When this happens, the dentist needs to document the refusal in detail in order to avoid any legal consequences. Table 1 summarizes ROHD risk factors, risk categories, and potential treatment modes.





5. Conclusions


As older adults age, their risk for multiple chronic medical problems increases. The care and management of these diseases require their physician to prescribe multiple medications, leading to polypharmacy. These medical issues and the side effects of the medications can impact an older adult’s oral health and result in rampant caries and severe periodontal disease. For a novice oral health practitioner, understanding the complexities and interrelation of systemic health issues and dental treatment planning is very difficult. Consequently, to guide novices in decision-making, a standardized teaching model was developed. This concept is named the rapid oral health deterioration (ROHD) risk assessment. There are four steps for assessment in the model, as well as four categories of risk. The four steps are (1) data gathering for evidence-based ROHD risk factors, (2) data assessment and prioritization (what matters most?), (3) ROHD risk categorization, and (4) identifying viable treatment alternatives. The four risk categories are (1) risk factors are not present, and there is no ROHD occurring, (2) risk factors are present, ROHD has not started, (3) risk factors are present, and ROHD is happening, and (4) risk factors are present, and ROHD has already happened.



This paper described in detail how to use the ROHD teaching model to develop appropriate/rational treatment plans for frail older adults who have both systemic and oral health problems. If a patient has no risk factors and ROHD is not occurring, the dental treatment for this patient will depend upon the time they have available and their financial resources. If a patient has risk factors, but ROHD has not begun, then it is imperative to focus on preventive measures to avoid severe oral health problems. However, if the patient has risk factors and ROHD has started, it is important, as soon as possible, to restore the oral cavity to health within the constraints of the systemic condition, followed by aggressive preventive procedures. Lastly, if the patient has risk factors and ROHD has occurred, the remaining dentition needs to be evaluated to determine which teeth need to be extracted and which key teeth can be maintained to help support a prosthesis if it is required for appropriate function. In certain circumstances, the risk of oral healthcare is too great, and the only treatment is to try to reduce the microbial burden by the use of chlorhexidine.







Author Contributions


Conceptualization, methodology, formal analysis, data curation, writing—original draft preparation, writing—review and editing, and visualization were all performed together by L.M. and R.L.E. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Informed Consent Statement


Not applicable.




Data Availability Statement


No new data were created or analyzed in this study. Data sharing is not applicable to this article.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



WHO. World Report on Ageing and Health; Wolrd Health Organization: Geneva, Switzerland, 2015; p. 260.

	



Prince, M.J.; Wu, F.; Guo, Y.; Gutierrez Robledo, L.M.; O’Donnell, M.; Sullivan, R.; Yusuf, S. The burden of disease in older people and implications for health policy and practice. Lancet 2015, 385, 549–562. [Google Scholar] [CrossRef] [PubMed]

	



Banerjee, S. Multimorbidity—Older adults need health care that can count past one. Lancet 2015, 385, 587–589. [Google Scholar] [CrossRef]

	



Marchini, L.; Hartshorn, J.E.; Cowen, H.; Dawson, D.V.; Johnsen, D.C. A Teaching Tool for Establishing Risk of Oral Health Deterioration in Elderly Patients: Development, Implementation, and Evaluation at a U.S. Dental School. J. Dent. Educ. 2017, 81, 1283–1290. [Google Scholar] [CrossRef] [PubMed]

	



Friedman, P.K.; Kaufman, L.B.; Karpas, S.L. Oral health disparity in older adults: Dental decay and tooth loss. Dent. Clin. N. Am. 2014, 58, 757–770. [Google Scholar] [CrossRef] [PubMed]

	



Jablonski, R.Y.; Barber, M.W. Restorative dentistry for the older patient cohort. Br. Dent. J. 2015, 218, 337–342. [Google Scholar] [CrossRef] [PubMed]

	



Gil-Montoya, J.A.; de Mello, A.L.; Barrios, R.; Gonzalez-Moles, M.A.; Bravo, M. Oral health in the elderly patient and its impact on general well-being: A nonsystematic review. Clin. Interv. Aging 2015, 10, 461–467. [Google Scholar] [CrossRef]

	



Thomson, W.M. Dental caries experience in older people over time: What can the large cohort studies tell us? Br. Dent. J. 2004, 196, 89–92, discussion 87. [Google Scholar] [CrossRef]

	



Ornstein, K.; DeCherrie, L.; Gluzman, R.; Scott, E.; Kansal, J.; Shah, T.; Katz, R.; Soriano, T.A. Significant Unmet Oral Health Needs of Homebound Elderly Adults. J. Am. Geriatr. Soc. 2015, 63, 151–157. [Google Scholar] [CrossRef]

	



Marchini, L.; Recker, E.; Hartshorn, J.; Cowen, H.; Lynch, D.; Drake, D.; Blanchette, D.R.; Dawson, D.V.; Kanellis, M.; Caplan, D. Iowa nursing facility oral hygiene (INFOH) intervention: A clinical and microbiological pilot randomized trial. Spec. Care Dent. 2018, 38, 345–355. [Google Scholar] [CrossRef]

	



Mendes, M.S.S.; Chester, L.N.; Fernandes Dos Santos, J.F.; Chen, X.; Caplan, D.J.; Marchini, L. Self-perceived oral health among institutionalized older adults in Taubate, Brazil. Spec. Care Dent. 2020, 40, 49–54. [Google Scholar] [CrossRef]

	



De Visschere, L.M.; Grooten, L.; Theuniers, G.; Vanobbergen, J.N. Oral hygiene of elderly people in long-term care institutions--a cross-sectional study. Gerodontology 2006, 23, 195–204. [Google Scholar] [CrossRef]

	



Scannapieco, F.A.; Cantos, A. Oral inflammation and infection, and chronic medical diseases: Implications for the elderly. Periodontol. 2000 2016, 72, 153–175. [Google Scholar] [CrossRef] [PubMed]

	



Ramsay, S.E.; Whincup, P.H.; Watt, R.G.; Tsakos, G.; Papacosta, A.O.; Lennon, L.T.; Wannamethee, S.G. Burden of poor oral health in older age: Findings from a population-based study of older British men. BMJ Open 2015, 5, e009476. [Google Scholar] [CrossRef]

	



Tavares, M.; Lindefjeld Calabi, K.A.; San Martin, L. Systemic diseases and oral health. Dent. Clin. N. Am. 2014, 58, 797–814. [Google Scholar] [CrossRef]

	



Eke, P.I.; Wei, L.; Borgnakke, W.S.; Thornton-Evans, G.; Zhang, X.; Lu, H.; McGuire, L.C.; Genco, R.J. Periodontitis prevalence in adults ≥ 65 years of age, in the USA. Periodontol. 2000 2016, 72, 76–95. [Google Scholar] [CrossRef] [PubMed]

	



de Deco, C.P.; do Santos, J.F.; da Cunha, V.E.P.; Marchini, L. General health of elderly institutionalised and community-dwelling Brazilians. Gerodontology 2007, 24, 136–142. [Google Scholar] [CrossRef] [PubMed]

	



Hybels, C.F.; Bennett, J.M.; Landerman, L.R.; Liang, J.; Plassman, B.L.; Wu, B. Trajectories of depressive symptoms and oral health outcomes in a community sample of older adults. Int. J. Geriatr. Psychiatry 2016, 31, 83–91. [Google Scholar] [CrossRef]

	



Brennan, L.J.; Strauss, J. Cognitive impairment in older adults and oral health considerations: Treatment and management. Dent. Clin. N. Am. 2014, 58, 815–828. [Google Scholar] [CrossRef]

	



Machado, M.C.; Lopes, G.H.; Marchini, L. Oral health of Alzheimer’s patients in Sao Jose dos Campos, Brazil. Geriatr. Gerontol. Int. 2012, 12, 265–270. [Google Scholar] [CrossRef]

	



Ni Chroinin, D.; Montalto, A.; Jahromi, S.; Ingham, N.; Beveridge, A.; Foltyn, P. Oral Health Status Is Associated with Common Medical Comorbidities in Older Hospital Inpatients. J. Am. Geriatr. Soc. 2016, 64, 1696–1700. [Google Scholar] [CrossRef]

	



Lam, O.L.; McMillan, A.S.; Samaranayake, L.P.; Li, L.S.; McGrath, C. Effect of oral hygiene interventions on opportunistic pathogens in patients after stroke. Am. J. Infect. Control 2013, 41, 149–154. [Google Scholar] [CrossRef]

	



Singh, M.L.; Papas, A. Oral implications of polypharmacy in the elderly. Dent. Clin. N. Am. 2014, 58, 783–796. [Google Scholar] [CrossRef] [PubMed]

	



de Deco, C.P.; Reis, M.R.V.S.; Marchini, A.M.P.S.; da Rocha, R.F.; dos Santos, M.B.F.; Marchini, L. Taste alteration, mouth dryness and teeth staining as side effects of medications taken by elderly. Braz. J. Oral Sci. 2014, 13, 257–260. [Google Scholar] [CrossRef]

	



World Health Organization. Global Report on Ageims; WHO: Geneva, Switzerland, 2021; 173 p.

	



Manski, R.J.; Moeller, J.F.; Chen, H.; Schimmel, J.; Pepper, J.V.; St Clair, P.A. Dental use and expenditures for older uninsured Americans: The simulated impact of expanded coverage. Health Serv. Res. 2015, 50, 117–135. [Google Scholar] [CrossRef]

	



Manski, R.J.; Cohen, L.A.; Brown, E.; Carper, K.V.; Vargas, C.; Macek, M.D. Dental service mix among older adults aged 65 and over, United States, 1999 and 2009. J. Public Health Dent. 2014, 74, 219–226. [Google Scholar] [CrossRef]

	



Marchini, L.; Vieira, P.C.; Bossan, T.P.; Montenegro, F.L.; Cunha, V.P. Self-reported oral hygiene habits among institutionalised elderly and their relationship to the condition of oral tissues in Taubaté, Brazil. Gerodontology 2006, 23, 33–37. [Google Scholar] [CrossRef] [PubMed]

	



Slade, G.D.; Akinkugbe, A.A.; Sanders, A.E. Projections of U.S. Edentulism prevalence following 5 decades of decline. J. Dent. Res. 2014, 93, 959–965. [Google Scholar] [CrossRef] [PubMed]

	



Dye, B.A.; Weatherspoon, D.J.; Lopez Mitnik, G. Tooth loss among older adults according to poverty status in the United States from 1999 through 2004 and 2009 through 2014. J. Am. Dent. Assoc. 2019, 150, 9–23.e3. [Google Scholar] [CrossRef] [PubMed]

	



Müller, F.; Naharro, M.; Carlsson, G.E. What are the prevalence and incidence of tooth loss in the adult and elderly population in Europe? Clin. Oral Implants Res. 2007, 18 (Suppl. S3), 2–14. [Google Scholar] [CrossRef]

	



Hayes, M.; Da Mata, C.; Cole, M.; McKenna, G.; Burke, F.; Allen, P.F. Risk indicators associated with root caries in independently living older adults. J. Dent. 2016, 51, 8–14. [Google Scholar] [CrossRef]

	



Ettinger, R.L. Treatment planning concepts for the ageing patient. Aust. Dent. J. 2015, 60 (Suppl. S1), 71–85. [Google Scholar] [CrossRef]

	



Ettinger, R.; Goettsche, Z.; Qian, F. Pre-doctoral Teaching of Geriatric Dentistry in US Dental Schools. J. Dent. Educ. 2017, 81, 921–928. [Google Scholar] [CrossRef]

	



Marchini, L.; Montenegro, F.R.E. Gerodontology as a dental specialty in Brazil: What has been accomplished after 15 years? Braz. Dent. Sci. 2016, 19, 10–17. [Google Scholar] [CrossRef]

	



Craig, T.; Johnsen, D.C.; Hartshorn, J.E.; Cowen, H.; Ashida, S.; Thompson, L.; Msc, C.P.; Xie, X.J.; Marchini, L. Teaching rapid oral health deterioration risk assessment: A 5-year report. J. Dent. Educ. 2020, 84, 1159–1165. [Google Scholar] [CrossRef]

	



Featherstone, J.D.; Adair, S.M.; Anderson, M.H.; Berkowitz, R.J.; Bird, W.F.; Crall, J.J.; Besten, P.K.D.; Donly, K.J.; Glassman, P.; Milgrom, P.; et al. Caries management by risk assessment: Consensus statement, April 2002. J. Calif. Dent. Assoc. 2003, 31, 257–269. [Google Scholar] [CrossRef] [PubMed]

	



Guzman-Armstrong, S.; Warren, J.J.; Cunningham-Ford, M.A.; von Bergmann, H.; Johnsen, D.C. Concepts in critical thinking applied to caries risk assessment in dental education. J. Dent. Educ. 2014, 78, 914–920. [Google Scholar] [CrossRef]

	



Marchini, L.; Ettinger, R.; Hartshorn, J. Personalized Dental Caries Management for Frail Older Adults and Persons with Special Needs. Dent. Clin. N. Am. 2019, 63, 631–651. [Google Scholar] [CrossRef]

	



Kumar, S.; Tadakamadla, J.; Johnson, N.W. Effect of Toothbrushing Frequency on Incidence and Increment of Dental Caries: A Systematic Review and Meta-Analysis. J. Dent. Res. 2016, 95, 1230–1236. [Google Scholar] [CrossRef] [PubMed]

	



Reeson, M.G.; Jepson, N.J. Customizing the size of toothbrush handles for patients with restricted hand and finger movement. J. Prosthet. Dent. 2002, 87, 700. [Google Scholar] [CrossRef] [PubMed]

	



Yaacob, M.; Worthington, H.V.; Deacon, S.A.; Deery, C.; Walmsley, A.D.; Robinson, P.G.; Glenny, A.-M. Powered versus manual toothbrushing for oral health. Cochrane Database Syst. Rev. 2014, 2014, Cd002281. [Google Scholar] [CrossRef]

	



De Visschere, L.M.; van der Putten, G.J.; Vanobbergen, J.N.; Schols, J.M.; de Baat, C. Dutch Association of Nursing Home Physicians. An oral health care guideline for institutionalised older people. Gerodontology 2011, 28, 307–310. [Google Scholar] [CrossRef]

	



Papas, A.S.; Singh, M.; Harrington, D.; Ortblad, K.; de Jager, M.; Nunn, M. Reduction in caries rate among patients with xerostomia using a power toothbrush. Spec. Care Dent. 2007, 27, 46–51. [Google Scholar] [CrossRef]

	



Weyant, R.J.; Tracy, S.L.; Anselmo, T.T.; Beltran-Aguilar, E.D.; Donly, K.J.; Frese, W.A.; Hujoel, P.P.; Iafolla, T.; Kohn, W.; Kumar, J.; et al. Topical fluoride for caries prevention: Executive summary of the updated clinical recommendations and supporting systematic review. J. Am. Dent. Assoc. 2013, 144, 1279–1291. [Google Scholar] [CrossRef]

	



Crystal, Y.O.; Niederman, R. Evidence-Based Dentistry Update on Silver Diamine Fluoride. Dent. Clin. N. Am. 2019, 63, 45–68. [Google Scholar] [CrossRef] [PubMed]

	



Peng, J.J.; Botelho, M.G.; Matinlinna, J.P. Silver compounds used in dentistry for caries management: A review. J. Dent. 2012, 40, 531–541. [Google Scholar] [CrossRef]

	



Horst, J.A.; Ellenikiotis, H.; Milgrom, P.L. UCSF Protocol for Caries Arrest Using Silver Diamine Fluoride: Rationale, Indications and Consent. J. Calif. Dent. Assoc. 2016, 44, 16–28. [Google Scholar] [CrossRef]

	



Oliveira, B.H.; Cunha-Cruz, J.; Rajendra, A.; Niederman, R. Controlling caries in exposed root surfaces with silver diamine fluoride: A systematic review with meta-analysis. J. Am. Dent. Assoc. 2018, 149, 671–679.e1. [Google Scholar] [CrossRef] [PubMed]

	



Hendre, A.D.; Taylor, G.W.; Chavez, E.M.; Hyde, S. A systematic review of silver diamine fluoride: Effectiveness and application in older adults. Gerodontology 2017, 34, 411–419. [Google Scholar] [CrossRef] [PubMed]

	



Storbeck, T.; Qian, F.; Marek, C.; Caplan, D.; Marchini, L. Dose-dependent association between xerostomia and number of medications among older adults. Spec. Care Dent. 2022, 42, 225–231. [Google Scholar] [CrossRef] [PubMed]

	



Su, N.; Marek, C.L.; Ching, V.; Grushka, M. Caries prevention for patients with dry mouth. J. Can. Dent. Assoc. 2011, 77, b85. [Google Scholar]

	



Thomson, W.M. Dry mouth and older people. Aust. Dent. J. 2015, 60 (Suppl. S1), 54–63. [Google Scholar] [CrossRef] [PubMed]

	



Abdallah, L.; Remington, R.; Houde, S.; Zhan, L.; Melillo, K.D. Dehydration reduction in community-dwelling older adults: Perspectives of community health care providers. Res. Gerontol. Nurs. 2009, 2, 49–57. [Google Scholar] [CrossRef] [PubMed]

	



Jose, A.; Atassi, M.; Shneyer, L.; Cronin, M. A Randomized Clinical Trial to Measure Mouth Moisturization and Dry Mouth Relief in Dry Mouth Subjects Using Dry Mouth Products. J. Clin. Dent. 2017, 28, 32–38. [Google Scholar]

	



Hitz Lindenmuller, I.; Lambrecht, J.T. Oral care. Curr. Probl. Dermatol. 2011, 40, 107–115. [Google Scholar]

	



Rose, A.J.; Fischer, S.H.; Paasche-Orlow, M.K. Beyond Medication Reconciliation: The Correct Medication List. Jama 2017, 317, 2057–2058. [Google Scholar] [CrossRef]

	



Cochrane, N.J.; Cai, F.; Huq, N.L.; Burrow, M.F.; Reynolds, E.C. New approaches to enhanced remineralization of tooth enamel. J. Dent. Res. 2010, 89, 1187–1197. [Google Scholar] [CrossRef] [PubMed]

	



Huq, N.L.; Myroforidis, H.; Cross, K.J.; Stanton, D.P.; Veith, P.D.; Ward, B.R.; Reynolds, E.C. The Interactions of CPP-ACP with Saliva. Int. J. Mol. Sci. 2016, 17, 915. [Google Scholar] [CrossRef] [PubMed]

	



Sbaraini, A.; Adams, G.G.; Reynolds, E.C. Experiences of oral health: Before, during and after becoming a regular user of GC Tooth Mousse Plus(®). BMC Oral Health 2021, 21, 14. [Google Scholar] [CrossRef]

	



Raphael, S.; Blinkhorn, A. Is there a place for Tooth Mousse in the prevention and treatment of early dental caries? A systematic review. BMC Oral Health 2015, 15, 113. [Google Scholar] [CrossRef]

	



Leslie, W.; Hankey, C. Aging, Nutritional Status and Health. Healthcare 2015, 3, 648–658. [Google Scholar] [CrossRef]

	



Sheiham, A.; James, W.P. A reappraisal of the quantitative relationship between sugar intake and dental caries: The need for new criteria for developing goals for sugar intake. BMC Public Health 2014, 14, 863. [Google Scholar] [CrossRef]

	



Bailey, R.L.; Ledikwe, J.H.; Smiciklas-Wright, H.; Mitchell, D.C.; Jensen, G.L. Persistent oral health problems associated with comorbidity and impaired diet quality in older adults. J. Am. Diet. Assoc. 2004, 104, 1273–1276. [Google Scholar] [CrossRef] [PubMed]

	



Kaye, E.K.; Heaton, B.; Sohn, W.; Rich, S.E.; Spiro, A., 3rd; Garcia, R.I. The Dietary Approaches to Stop Hypertension Diet and New and Recurrent Root Caries Events in Men. J. Am. Geriatr. Soc. 2015, 63, 1812–1819. [Google Scholar] [CrossRef] [PubMed]

	



McGee, J. Things to know if your written material is for older adults. In Toolkit for Making Written Material Clear and Effective, 1st ed.; McGee, J., Ed.; Centers for Medicare & Medicaid Services: Washington, DC, USA, 2010; pp. 1–10. [Google Scholar]

	



Berkey, D.B. Clinical decision-making for the geriatric dental patient. Gerodontics 1988, 4, 321–326. [Google Scholar]

	



Ettinger, R.L. Rational dental care: Part 1. Has the concept changed in 20 years? J. Can. Dent. Assoc. 2006, 72, 441–445. [Google Scholar]

	



Ettinger, R.; Beck, J.D.; Jakobsen, J. The development of teaching programs in geriatric dentistry in the United States from 1974 to 1979. Spec. Care Dent. 1981, 1, 221–224. [Google Scholar] [CrossRef] [PubMed]

	



Ettinger, R.L.; Marchini, L.; Hartshorn, J. Consideration in Planning Dental Treatment for Older Adults. Dent. Clin. N. Am. 2020, 65, 361–376. [Google Scholar] [CrossRef]

	



Bassim, C.W.; Gibson, G.; Ward, T.; Paphides, B.M.; Denucci, D.J. Modification of the risk of mortality from pneumonia with oral hygiene care. J. Am. Geriatr. Soc. 2008, 56, 1601–1607. [Google Scholar] [CrossRef]

	



Quagliarello, V.; Ginter, S.; Han, L.; Van Ness, P.; Allore, H.; Tinetti, M. Modifiable risk factors for nursing home-acquired pneumonia. Clin. Infect. Dis. 2005, 40, 1–6. [Google Scholar] [CrossRef]

	



Tada, A.; Miura, H. Prevention of aspiration pneumonia (AP) with oral care. Arch. Gerontol. Geriatr. 2012, 55, 16–21. [Google Scholar] [CrossRef]

	



Coleman, P. Improving oral health care for the frail elderly: A review of widespread problems and best practices. Geriatr. Nurs. 2002, 23, 189–199. [Google Scholar] [CrossRef]

	



de Lugt-Lustig, K.H.; Vanobbergen, J.N.; van der Putten, G.J.; De Visschere, L.M.; Schols, J.M.; de Baat, C. Effect of oral healthcare education on knowledge, attitude and skills of care home nurses: A systematic literature review. Community Dent. Oral Epidemiol. 2014, 42, 88–96. [Google Scholar] [CrossRef] [PubMed]

	



da Mata, C.; Allen, P.F.; McKenna, G.; Cronin, M.; O’Mahony, D.; Woods, N. Two-year survival of ART restorations placed in elderly patients: A randomised controlled clinical trial. J. Dent. 2015, 43, 405–411. [Google Scholar] [CrossRef] [PubMed]

	



Gluzman, R.; Katz, R.V.; Frey, B.J.; McGowan, R. Prevention of root caries: A literature review of primary and secondary preventive agents. Spec. Care Dent. 2013, 33, 133–140. [Google Scholar] [CrossRef] [PubMed]

	



Mengatto, C.M.; Marchini, L.; Bernardes, L.A.; Gomes, S.C.; Silva, A.M.; Rizzatti-Barbosa, C.M. Partial denture metal framework may harbor potentially pathogenic bacteria. J. Adv. Prosthodont. 2015, 7, 468–474. [Google Scholar] [CrossRef] [PubMed]

	



McKenna, G.; Allen, F.; Woods, N.; O’Mahony, D.; Cronin, M.; DaMata, C.; Normand, C. Cost-effectiveness of tooth replacement strategies for partially dentate elderly: A randomized controlled clinical trial. Community Dent. Oral Epidemiol. 2014, 42, 366–374. [Google Scholar] [CrossRef] [PubMed]

	



Stefanac, S.J. Acute Phase of Treatmet. In Diagnosis and Treatment Planning in Dentistry, 3rd ed.; Stefanac, S.J., Nesbit, S.P., Eds.; Elsevier: St. Louis, MO, USA, 2017; pp. 173–190. [Google Scholar]

	



Fouad, A.F.; Rivera, E.M.; Walton, R.E. Penicillin as a supplement in resolving the localized acute apical abscess. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod. 1996, 81, 590–595. [Google Scholar] [CrossRef] [PubMed]

	



Renton, T. Chronic Pain and Overview or Differential Diagnoses of Non-odontogenic Orofacial Pain. Prim. Dent. J. 2019, 7, 71–86. [Google Scholar] [CrossRef]

	



Chalmers, J.; Pearson, A. Oral hygiene care for residents with dementia: A literature review. J. Adv. Nurs. 2005, 52, 410–419. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Summary of ROHD risk factors, its risk categories, and potential treatment modes.






Table 1. Summary of ROHD risk factors, its risk categories, and potential treatment modes.








	ROHD risk factors (based on research evidence)





	1. General health conditions

-Cognitive deficits

Alzheimer’s, other dementias

-Functional deficits

Stroke, osteoarthritis, Parkinson’s, etc.

-Sensory loss

Speech, sight, hearing, taste

-Medications

Oral and systemic side-effects, drug interactions

-Manageable chronic diseases

Hypertension, diabetes, osteoporosis, etc.

-Degree of dependence/autonomy

Institutionalization, home care, dependence on caregivers, etc.

-Terminal diseases/palliative care

-Life expectancy

 

2. Social support

-Institutional support

-Family/social support

-Financial issues

Insurance, Medicaid, Social Security, etc.

-Expectations

 

3. Oral conditions

-Oral hygiene

-Periodontal condition

-Number of teeth/restorations

-Prosthetic status

Fixed, removable, implants

-Oral lesions

Inflammation, oral cancer

-Stopped seeing the dentist



	Assessment of the Risk for ROHD (based on risk factors and disease progression)



	
	
Risk factors for ROHD are not present.



	
Patient has risk factors for ROHD but is not currently experiencing ROHD.



	
Patient has risk factors for ROHD and is currently experiencing ROHD.



	
ROHD has occurred.








	Treatment alternatives



	Comprehensive Care

Limited Care

Emergency Care only

No treatment
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