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Abstract 

Background: An increasing older adult population presents challenges to the health care system 

at large. Older adults often face comorbidities that accelerate the need for long-term care 

dependence when the older adult’s physical or cognitive limitations become unmanageable. 

Long-term care facility residents commonly suffer from poor oral health, which often worsens or 

is exacerbated by comorbidities. Thus, long-term care facility residents are often victims of oral 

health disparities whereby poor oral health leads to poor overall health and quality-of-life 

outcomes. Long-term care facility caregivers play a critical role in sustaining and even 

improving long-term care residents’ oral health by providing assistance with daily oral health 

interventions. The purpose of this literature review was to research the effects of caregiver-

assisted oral health interventions on long-term care facility residents’ quality of life. 

Methods: The review of the literature addressed the following topics: (a) geriatric oral health, 

(b) oral health interventions, (c) quality-of-life outcomes, and (d) caregiver oral health training. 

Results: A review of the literature demonstrates oral health interventions provided by long-term 

care facility caregivers as necessary activities of daily living to maintain long-term care facility 

residents’ oral health. Most importantly, the oral health interventions provided by long-term care 

facility caregivers have been shown to improve long-term care facility residents’ quality-of-life 

outcomes. Long-term care facility caregivers are active participants in ensuring the successful 

aging of long-term care facility residents. 

Conclusion: Long-term care facility caregivers play a valuable role in decreasing the number of 

oral health disparities incurred by long-term care facility residents. Long-term caregiver-assisted 

oral health interventions provided to long-term care facility residents promote the improvement 

of residents’ quality-of-life outcomes. Daily mouth care is deemed to be an essential activity of 
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daily living that care-dependent long-term care facility residents must receive based upon their 

individualized care plans.  

Keywords: Long-term care facilities, oral health, geriatric oral health, quality-of-life outcomes, 

health-related quality-of-life, long-term care facility caregivers, long-term care facility residents. 
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Effects of Caregiver Oral Health Interventions on  

Quality-of-Life Outcomes in Long-Term Care Facilities 

 

 Population aging is predicted to revolutionize societal norms during the twenty-first 

century (United Nations, Department of Economic and Social Affairs, Population Division, 

2020). Population aging is viewed as a global phenomenon whereby the proportion of older 

persons residing in almost every country in the world is experiencing growth in size and 

proportion (United Nations, Department of Economic and Social Affairs, Population Division, 

2020). In 2019, there were 703 million persons aged 65 years globally which is projected to 

double to 1.5 billion in 2050, according to the United Nations, Department of Economic and 

Social Affairs, Population Division (2020). The population aged 65 years or over was 9% in 

2019 which is projected to rise to 16% in 2050 when an estimated 1 in 6 people worldwide will 

be aged 65 years or over on a global scale (United Nations, Department of Economic and Social 

Affairs, Population Division, 2020). The United Nations, Department of Economic and Social 

Affairs, Population Division (2020) declared that worldwide, a person who ages to 65 years from 

2015-2020 can expect to live, on average, an additional 17 years. Likewise, worldwide, by 2045-

2050, those who age to 65 years old can expect to live, on average, an additional 19 years 

(United Nations, Department of Economic and Social Affairs, Population Division, 2020). 

As the population’s life span continues to rise, it validates the rising health concerns of 

the aging population. It is expected that the older adult may have pre-existing health conditions, 

some of which require increasing care dependency (Albrecht et al., 2016). For those aging adults 

with comorbidities that require daily care dependence, the demand for residency within long-

term care facilities will also rise (Albrecht et al., 2016). In 2016, there was an estimated 65,600 

regulated long-term care facilities housing over 8.3 million people in the United States (Harris-

Kojetin et al., 2019). Comparably in Canada in 2016, 6.8% of the Canadians aged 65 years and 
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older and 30% of Canadians aged 85 years and older lived within long-term care facilities 

(Chicote, 2019).  

 The inquiry for residency within long-term care facilities is often a result of the aging 

adult’s physical or cognitive constraints (Chicote, 2019). These limitations cause the older adult 

to be fully or partially dependent on long-term care facility caregivers to assist with activities of 

daily living. Activities of daily living may include bathing, dressing, toileting, transferring, 

continence, and eating (Branson & Simmer-Beck, 2013). Care dependance also involves daily 

mouth care (Branson & Simmer-Beck, 2013).  

Long-Term Care Facilities 

 

Long-term care facilities and their caregivers are critical to the health care system. There 

are approximately 16,000 regulated nursing homes in the United States, with approximately 1.67 

million certified beds (Sifuentes & Lapane, 2020). Western countries see 3-8% of the population 

aged 65 years and older residing in nursing homes (Canada Statistics, 2012, as cited in Hoben et 

al., 2017; Commission European, 2012, as cited in Hoben et al., 2017; Organisation for 

Economic Co-operation and Development [OECD], 2015, as cited in Hoben et al., 2017). 

The nursing home resident population averages 225,000 in Canada, 1.3 million in the 

United States, and 2.9 million in Europe (Canada Statistics, 2012, as cited in Hoben et al., 2017; 

Commission European, 2012, as cited in Hoben et al., 2017; Organization for Economic Co-

operation and Development [OECD], 2015, as cited in Hoben et al., 2017). The average length of 

stay for residents is 2.3 years for a long-term stay with state-level Medicaid programs 

predominantly financing long-term nursing care (Sifuentes & Lapane, 2020).  

The demand for long-term care facilities is increasing for older adults and their families 

to assist with part-time or full-time care (National Institute on Aging, 2017). However, there are 
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variations in the types of long-term care facilities and their level of associated care offerings. The 

National Institute on Aging (2017) differentiates the various facility-based long-term care 

services into board or care homes, assisted living facilities, nursing homes, and continuing care 

retirement communities.  

Board or care homes are also known as residential care facilities or group homes which 

are small, private facilities with 20 or fewer residents (National Institute on Aging, 2017). 

Though residents within board or care homes receive personal care and meals, nursing and 

medical care are typically not provided (National Institute on Aging, 2017). Assisted living 

homes are options for residents who need assistance with daily care but are not entirely care-

dependent (National Institute on Aging, 2017). Services for residents within assisted living 

homes may include three meals per day, assistance with personal care and activities of daily 

living, assistance with medications, housekeeping and laundry, 24-hour supervision, security, on-

site staff, and social and recreational activities (National Institute on Aging, 2017).  

Nursing homes, also known as skilled nursing facilities, provide health and personal care 

services focusing on medical care (National Institute on Aging, 2017). Services at nursing homes 

may include nursing care, 24-hour supervision, three meals per day, assistance with activities of 

daily living, and rehabilitation services (National Institute on Aging, 2017).  

Continuing care retirement communities (CCRCs) also known as life care communities 

offer varying service levels at one location (National Institute on Aging, 2017). For instance, 

CCRCs offer independent housing (houses or apartments), assisted living, and skilled nursing 

care on one campus, in addition to offering healthcare services and recreation programs 

(National Institute on Aging, 2017). When residents can no longer live independently, they are 



 16

relocated into the assisted living facility, receive home care within their independent living unit, 

or transition into the site’s nursing home (National Institute on Aging, 2017).   

Long-Term Care Facilities’ Scope of Practice 

 

Federal mandates have been enacted to require long-term care facilities to ensure dental care 

access for long-term care facility residents (Sifuentes & Lapane, 2020). In the 2000 Surgeon 

General’s Report on Oral Health in America, the critical nature of long-term care facility 

residents’ oral health was acknowledged. The Surgeon General’s Report on Oral Health in 

America emphasized that long-term care facilities should implement programs to improve 

residents’ oral health (U.S. Department of Health & Human Services, 2000, as cited in Sifuentes 

& Lapane, 2020). According to nursing home mandates by The U.S. Code of Federal 

Regulations (CFR) facility caregivers must: 

1. Provide a dental screening upon resident admittance. 

2. Attend to residents’ dental emergency needs with contracted dental services. 

3. Assist residents with arranging dental appointments and reimbursement needs.  

4. Within three days, refer residents with defective or misplaced prosthetics (Sifuentes & 

Lapane, 2020). 

Under the U.S. Code of Federal Regulations (CFR), dental maintenance services are not required 

to be provided by long-term care facilities (Sifuentes & Lapane, 2020). However, any dental 

maintenance services provided by long-term care facilities must fall within the parameters of the 

State Medicaid plan (Sifuentes & Lapane, 2020).  

State surveyors conduct annual long-term care facility inspections to ensure compliance, 

guided by F-tags (Sifuentes & Lapane, 2020). Two F-tags exist for oral health relating to 

Routine/Emergency Dental Services, namely skilled nursing facilities Medicare F-Tag 790 and 
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Medicaid F-Tag 791 (Sifuentes & Lapane, 2020). Surveyors may complete a visual oral 

examination to observe oral health and prosthetic conditions (Sifuentes & Lapane, 2020). Annual 

dental examinations and routine monitoring are encouraged to update residents’ care plans 

(Sifuentes & Lapane, 2020).  

Though long-term care facility residents require more complex dental services to 

maintain their oral health, depending on the resident’s insurance, dental services may not be 

covered. Medicare insurance is available for the disabled and adults aged greater than or equal to 

65 years old. However, Medicare does not cover most dental procedures aside from Medicare 

Part A procedures in the hospital (Hoben et al., 2017). Specifically, Medicare is the federal 

health insurance program for people aged 65 years and older, certain younger people with 

disabilities, and people with end-stage renal disease (Schroeder & Fix, 2018). The federal 

government administers Medicare coverage, and services covered are standardized across all 

states (Schroeder & Fix, 2018). Medicare is further divided into Medicare Parts A, and B with 

Part A covering inpatient hospital stays, nursing home care, hospice, and some home health 

services. Medicare Part B covers doctors’ services, outpatient care, medical supplies, and 

preventative services (Schroeder & Fix, 2018). Most older adults, aged 65 years and older, have 

Medicare Parts A and B (Schroeder & Fix, 2018). Medicare Parts A and B cover 22 preventative 

medical services but exclude dental prophies, tooth removal, restorative care, and prosthetics 

(Sifuentes & Lapane, 2020). As a result of the lack of dental coverage offered by Medicare, 

many adults aged 65 years and older do not have a separate dental insurance policy which is a 

major barrier to affording dental care (Sifuentes & Lapane, 2020). In many cases, older adults 

must forgo dental care altogether due to their unmanageable expenses.  
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An estimated 70% of long-term care facility residents are covered by Medicaid insurance 

(Sifuentes & Lapane, 2020). Medicaid provides health coverage for low-income people, 

children, pregnant women, the elderly, and people with disabilities (Schroeder & Fix, 2018). 

Though funded jointly by states and the federal government, Medicaid is administered by 

individual states (Schroeder & Fix, 2018). The individual state also approves the dental and 

medical services covered by Medicaid (Schroeder & Fix, 2018). 

The oral health of long-term care facility residents has drawn concerns from public health 

officials (Chicote, 2019). Long-term care facility residents often lack access to dental care, are 

unable to carry out effective self-oral hygiene care, and suffer from polypharmacy (Branson & 

Simmer-Beck, 2013). Poor oral hygiene and poor oral health have been associated with a 

resident’s reduced quality of life (Albrecht et al., 2016).  

Geriatric Oral Health 

 

Aging is a natural, biological phenomenon resulting from the maturation of the body’s 

molecular and cellular makeup (World Health Organization, 2018). The World Health 

Organization (2018) contends that the molecular and cellular damage leads to the decline in 

physical and mental capacity, the increased risk of disease and, eventually, death. Aging is also 

associated with life transitions such as retirement, housing relocation, and the death of friends 

and loved ones (World Health Organization, 2018). It is critical to realize that aging is a lifelong 

process that is not synonymous with disease or ill health. The aging adult may still accomplish 

the tasks of youth as long as the older adult maintains physical and mental involvement which 

supports one’s independence (Payne et al., 2013).  

Geriatrics is the branch of medicine dedicated to the health promotion, prevention, diagnosis, 

and treatment of disease and disability in older adults (American Medical Association, 2020). 
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Oral health is the biological and functional state of the oral cavity and is critical at any age 

(American Dental Association, 2014). In geriatrics, each older adult is a unique person who has 

evolved from his or her predisposition and environmental factors such as social, cultural, 

economic, and personal experiences that have impacted their health-related beliefs and behaviors 

(Ettinger & Marchini, 2020). Likewise, the oral health beliefs, practices, and behaviors of the 

older adult have been influenced by the individual’s experiences with dental products, services, 

and procedures throughout their lifetime (Ettinger & Marchini, 2020).  

Razak et al. (2014) classify the elderly segment of the population into three categories: 

1. People aged 65-74 years old who are the new or young elderly, tending to be relatively 

healthy and active. 

2. People aged 75-84 years old who are the old or mid-old, varying from being healthy and 

active in managing chronic disease(s). 

3. People aged 85 years and older who are the oldest-old, tending to be physically frailer 

than their younger counterparts. 

In most countries, those in the oldest-old age groups have seen the most population 

growth (Razak et al., 2014). Projections for 2050 indicate that on a global scale the oldest-old 

will number 434 million people, having more than tripled in number since 2015, when there 

were 125 million people over the age of 80 years (United Nations, Department of Economic and 

Social Affairs, Population Division, 2015). Likewise, global projections indicate that the 

proportion of people aged 60 years or over will increase more than 4% over the next 15 years 

from 12.3% in 2015 to 16.5% in 2030 (United Nations, Department of Economic and Social 

Affairs, Population Division, 2015). Consequently, by 2030, persons aged 65 years and older are 

expected to account for more than 25% of the populations in Europe and in North America, 20% 
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in Oceana, 17% in Asia and Latin America and the Caribbean, and 6% in Africa (United Nations 

Department of Economic and Social Affairs, Population Division, 2015). 

 Living longer provides many opportunities for the older adult, but it also brings about 

challenges to older adult families, health care providers, and the overall health care system. Most 

older adults wish to reside in their homes and their familiar community environments. For 

instance, in 2010, only 4% of adults aged 65 and older in the United States were residing in a 

long-term care facility (National Prevention, Health Promotion, and Public Health Council, 

2016). Supportive community environments for the aging population should promote health, 

safety, and independence through geriatric health care (National Prevention, Health Promotion, 

and Public Health Council 2016). Long-term care facilities promote the oral health of long-term 

care facility residents through daily oral health interventions provided by caregivers. 

Oral Health Interventions 

Oral Biofilm (Dental Plaque) 

Dental plaque is an oral microbial biofilm found on the enamel of exposed tooth surfaces 

and other structures, including dentin, cementum, gingiva, oral mucosa, carious lesions, 

restorations, dental implants, and dentures (Yu et al., 2017). Based on Yu et al.’s (2017) 

description, dental plaque consists of densely packed bacteria embedded in a matrix of organic 

polymers of bacterial and salivary origin. Dental plaque is the causal agent of dental caries (Yu 

et al., 2017). Streptococcus mutans in the oral biofilm is a major bacterium that produces an 

extracellular polysaccharide matrix that leads to acidification of the enamel (Yu et al., 2017; Koo 

et al., 2013). Within 24 hours, the microflora in dental plaque produces toxins and acids that 

harm the adjacent tissues making way for oral infections (Fjeld et al., 2018). The toxins and 
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acids heighten the risk to other body parts, nutritional deficiencies, and decreasing one’s quality 

of life (Fjeld et al., 2018) 

Toothbrushing 

 

Accumulation of oral biofilm on the teeth (and dentures) results from the lack of 

frequency and thoroughness of cleaning (Weintraub et al., 2018). Removal of oral biofilm on the 

teeth using a toothbrush has been shown to reverse the process of gingivitis, among other oral 

diseases (Löe et al., 1965, as cited in Conn et al., 2017). Based upon the American Dental 

Association’s (2019c) long-held standards, toothbrushing includes brushing two minutes, twice 

daily with a fluoridated toothpaste. Fluoridated toothpaste reduces caries, gingival recession, and 

periodontitis (American Dental Association, 2019c). The primary factors influencing the removal 

of plaque with a toothbrush are the length of time and frequency of brushing, the individual’s 

brushing ability, and toothbrush design (Conn et al., 2017). 

String Floss 

As maintained by the American Dental Association (2019b), flossing is the most 

commonly understood form of interdental cleaning. Though dental floss is 80% effective in 

removing interproximal dental plaque, 35% of the United States population does not floss or 

does not frequently floss (Lewis et al., 2004, as cited in Weinberg et al., 2014; Cepeda et al., 

2017). Since flossing is commonly viewed as a distasteful and sometimes unnecessary practice to 

some patients, it is more advantageous to include flossing under the umbrella term “interdental 

cleaning” (American Dental Association, 2019b). 

Interdental Brushes 

 

Since as early as 1976, the interdental brush has been used to remove interdental plaque 

as far as 2-2.5 mm below the gingival margin (Sälzer et al., 2015; Ng et al., 2019). Interdental 
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brushes, sometimes known as end tuft brushes, are ideal for the distal surface of molars, around 

pontics and misaligned teeth, and around orthodontic appliances and implants (Weinberg et al., 

2014). Most interdental brushes are made of nylon filaments twisted onto a metal wire core or a 

nylon-plastic wire which does not scratch or cause tissue trauma (Weinberg et al., 2014).  

Other Interdental Aids 

 

Rubber-tip stimulators are another interdental aid similar to the interdental brush whereby 

a flexible rubber tip is attached to a handle or at the end of a toothbrush. Likewise, wooden 

toothpicks are used where the interdental papillae are missing (Weinberg et al., 2014). While 

toothpicks have historically been popular food debris removal devices for older adults, they do 

not reach subgingivally and are not as effective as floss (Weinberg et al., 2014). Finally, electric 

interdental cleaning devices consist of a thin, flexible cleaning filament that reduce plaque, 

gingivitis, and bleeding equal to or better than traditional floss (Gorgon et al., 1996 as cited in 

Weinberg et al., 2014).  

Prosthetic Appliances 

 

Though older adults are living longer and thus retaining their teeth longer, edentulism, or 

complete tooth loss, is still a common disease suffered by older adults worldwide (Emami et al., 

2013). Edentulism is problematic as it often leads to negative implications on one’s quality of 

life. Treatment of edentulism typically includes dental prosthetic appliances such as dentures, 

bridges, and implants.    

Dentures are the most common treatment for complete tooth loss (Arab & Arab, 2019). 

As described by the American Dental Association (2020), dentures are removable appliances 

made of acrylic or porcelain that resemble natural teeth and are intended to replace missing teeth. 

Dentures are designed to improve one’s appearance and restore the mastication functioning of 
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teeth (American Dental Association, 2020). Although edentulous, older adults that wear dentures 

are still at risk of oral diseases. Inadequate denture hygiene has been shown to initiate various 

oral diseases associated with lesions caused by the yeast Candida albicans including denture 

stomatitis (Singh et al., 2014). 

Caregiver Oral Health Training 

 

Direct-care staff caregivers within long-term care facilities include registered nurses 

(RNs), licensed practical nurses (LPNs), licensed vocational nurses (LVNs), certified nursing 

assistants (CNAs), and nurses’ aides-in-training (Sifuentes & Lapane, 2020). Long-term care 

facilities provide many employment opportunities for the nursing field, as over half of the 

nursing staff are CNAs (Sifuentes & Lapane, 2020). Long-term care facility caregivers are relied 

upon to assist with activities of daily living, which includes oral care (Hoben et al., 2017). 

Caregivers often face challenges when providing activities of daily living due to the long-

term care facility residents’ cognitive impairments such as Alzheimer’s disease and dementia. 

Approximately 50-75% of nursing home residents have dementia in addition to possible 

undetected dementia at 11% (Hoben et al., 2017). Globally in 2015, 46.8 million people were 

living with dementia (Hoben et al., 2017). By 2050, the number of people living with dementia 

may increase to 131.5 million, with most of the more advanced population moving from their 

community into a long-term care facility (Hoben et al., 2017).  

Long-term care facility residents who have Alzheimer’s disease or dementia may exhibit 

combative responsive behaviors (CRBs), which are the most dominant barrier for caregivers to 

provide oral care to the residents (Hoben et al., 2017). Associated CRBs include physical or 

verbal actions such as grabbing, screaming, and resisting care in response to attempted oral care. 

CRBs result in time-consuming, disruptive, and potentially distressing occurrences for care 
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providers (Hoben et al., 2017). Long-term care facility caregivers endure additional barriers for 

providing appropriate oral care involving the long-term care facility’s low-priority, poorly 

organized processes and policies (Hoben et al., 2017). Caregivers' knowledge and attitudes 

toward oral care are other barriers to providing oral care to long-term care facility residents 

(Hoben et al., 2017). 

Statement of the Problem 

 

 Oral health is essential to one’s overall health and quality of life. Poor oral health 

negatively affects all people at all stages in life, from infancy to adulthood (Office of Disease 

Prevention and Health Promotion, 2020). Older adults residing in long-term care facilities are 

vulnerable to the negative health implications associated with poor oral health. An investigation 

is warranted to determine whether long-term care facility caregivers can aid in maintaining 

residents’ oral health by providing assistance with daily mouth care in an effort to promote 

overall health. 

Purpose of the Research 

 

 The purpose of this literature review is to research the effects of caregiver assisted oral 

health interventions on long-term care facility residents’ quality of life. This review will include 

an analysis of the current literature which explores oral health interventions provided by long-

term care facility caregivers and any impacts they may cause to a resident’s quality of life. 

Improved oral health within long-term care facilities may increase a residents’ longevity, or at 

the very least, heighten their quality of life. 

Oral health interventions are necessary to help maintain one’s oral health and one’s 

overall health. As stipulated by the Office of Disease Prevention and Health Promotion (2020), 

older adults are at serious risk of oral diseases as 1 in 4 United States adults, ages 65 years and 
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older, are edentulous. Therefore, this literature review begins by delving into the negative state 

of present-day geriatric oral health, specifically within long-term care facilities. Next, an inquiry 

into the various daily oral health interventions as part of activities of daily living took place in 

addition to demonstrating the interventions’ impacts on residents’ oral health. A presentation of 

the literature pertaining to the individual quality-of-life outcomes associated with long-term care 

facility residents’ oral health was completed. Specifically, this review emphasized common long-

term care facility residents’ comorbidities including nursing home-acquired pneumonia, diabetes, 

and poor diet and nutrition. Finally, a review of the literature on oral health training provided to 

long-term care facility caregivers was conducted.  

Research Question 

 

 Poor oral health negatively impacts persons of all ages especially older adults residing in 

long-term care facilities. It is estimated that half of long-term care facility residents suffer from 

poor oral health (Kistler et al., 2020). Long-term care facility residents that suffer from poor oral 

health may experience a worsened quality of life whereby an increase in discomfort, pain, and 

systemic diseases such as pneumonia may result (Kistler et al., 2020). Many long-term care 

facility residents depend on long-term care facility caregivers to provide activities of daily living 

including daily mouth care. In turn, the oral health interventions provided to long-term care 

facility residents by caregivers may aid in the preservation of long-term care facility residents’ 

oral and overall health (Kistler et al., 2020). Therefore, the research question of this literature 

review is “What are the effects of caregiver assisted oral health interventions on long-term care 

facility residents’ health-related quality of life outcomes?”   

Research Rationale 
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Long-term care facilities are becoming increasingly in-demand, especially for aging 

adults who require assistance with activities of daily living. Aging adults who require assistance  

with activities of daily living oftentimes have physical or cognitive limitations which prevent the 

adult from living independently and are thus care dependent upon long-term care facility 

caregivers for varying levels of care (Chicote, 2019). In addition to physical and cognitive 

limitations, long-term care residents are faced with other health conditions, including poor oral 

health (Chicote, 2019).  

Long-term care facility residents are at an amplified risk of oral health complications due 

to medication-induced xerostomia, lack of access to dental care, inadequate daily oral hygiene, 

and a high carcinogenic diet (Chicote, 2019). Though long-term care residents are retaining their 

teeth longer, the decrease in edentulism is having significant implications for oral health and oral 

health management as residents may incur oral diseases (Albrecht et al., 2016). Some of the most 

common oral health ailments associated with long-term care facility residents include 

xerostomia-induced hyposalivation, hypersalivation, dysphagia, periodontal disease, dental 

caries, and candidiasis (Branson & Simmer-Beck, 2013; Chicote, 2019). In all, poor oral health 

exhibited by long-term care residents often leads to issues with mastication, dysphagia, talking, 

malnutrition, and one’s well-being (Chicote, 2019).  

Though long-term care facility residents are expected to receive assistance with activities 

of daily living which includes daily mouth care, the primary focus within long-term care 

facilities is systemic health (Chicote, 2019). Systemic health within long-term care facilities does 

not always include oral health thus causing long-term care facility caregivers and residents to 

overlook the imperativeness of optimal oral health (Chicote, 2019). Very little oral health 

training is provided to long-term care facility caregivers which consequently leads to inadequate 
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methods of oral health delivery for residents (Chicote, 2019). Finally, caregivers often lack the 

time or resources to provide appropriate means of daily oral hygiene delivery (Chicote, 2019).  

The results of this literature review will offer long-term care facilities, public health 

stakeholders, educators, dental professionals, medical professionals, and future and current long-

term care facility residents and their families, an in-depth perspective into the oral health status 

of long-term care facility residents. Specifically, the aim of this literature review is to highlight 

the oral health management practices for long-term care facility residents who require assistance 

with activities of daily living as well as the repercussions of residents not receiving this care. 

Finally, the findings from this literature review included the oral health training of caregivers to 

promote residents’ health-related quality of life. 

Definition of Terms 

 

 The following terms are central to this literature review.  

Dentate – Having teeth within a dental arch (Wilkins, 2013, p. 257). 

Denture plaque index – Assessment of the thickness of biofilm on an area of the denture 

(Wilkins, 2013). 

Dysphagia – Difficulty in swallowing (Wilkins, 2013, p. 364). 

Edentulism – Without teeth (Wilkins, 2013, p. 257). 

Gingival index – Assessment of the severity of gingivitis (Wilkins, 2013, p.326).  

Hawthorne Effect – A subject’s altered behavior as a result of being a part of a study or being 

observed (Fortney & Watkins, 2015).  

Health-related quality of life – A person’s understood physical, mental, and emotional health 

(Centers for Disease Control and Prevention, 2018). 
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Long-term older patients (LTOPs) – Older persons, aged 65 years or older, residing in long-

term care facilities (Dahm, 2015). 

Oral health interventions – Daily mouth care actions to maintain or restore optimal oral health 

(Wilkins, 2013, p. 4). 

Oral health-related quality of life – Assessment of domains related to health/preclinical 

disease; biological/physiological disease; and the broad-based sequelae to disease, such as 

symptom status, function status, health perceptions, and overall quality of life (Wilkins, 2013, p. 

346). 

Papillary bleeding index – Assessment of the presence or absence of gingival inflammation as 

determined by bleeding from interproximal gingival sulci (Wilkins, 2013, p. 318). 

Plaque index – Assessment of the thickness of biofilm at the gingival area (Wilkins, 2013, p. 

315).  

Xerostomia – Dryness of the mouth from a lack of normal secretions (Wilkins, 2013, p. 247). 

Review of the Literature 

 

Due to the miraculous advances in healthcare, people are living longer. The number of  

United States citizens aged 65 years and older is expected to reach 98 million or 24% of the 

overall population by 2060 according to the Centers for Disease Control and Prevention (CDC, 

2020). Increased maintenance is required to preserve one’s overall health and well-being, 

especially for those within the geriatric population. An oftentimes overlooked spectrum of 

health, oral health, plays an essential role in an individual’s overall health.  

This section will include a comprehensive review of published literature pertaining to the 

oral health status of older adults, specifically residents living within long-term care facilities. 

This section will include an exploration into caregiver assisted oral health interventions for 
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residents as well as the interventions’ effects on residents’ health-related quality of life. Finally, 

this review will include an investigation into the impact oral health training has on long-term 

care facility caregivers’ oral health knowledge and skillsets. 

Geriatric Oral Health 

 

Geriatric patients with the poorest oral health are often those with low income, those that do 

not have dental insurance, and are members of racial and ethnic minorities (CDC, 2020). 

Additionally, those who are homebound, disabled, or institutionalized in long-term care facilities 

are at a greater risk for poor oral health (CDC, 2020). Applying data from the National Health 

and Nutrition Examination Survey years 2015-2018 and trends from 1999-2000 through 2017-

2018, Fleming et al. (2020) discovered 12.9% of ≥ 65-year-olds exhibited edentulism. Racial and 

educational disparities were also strongly correlated with the risk of complete tooth loss. 

Through the National Health and Nutrition Examination Survey data, Fleming et al. (2020) 

demonstrated that non-Hispanic Black older adults (25.4%) had a higher prevalence of tooth loss 

than Hispanics (15.3%) and non-Hispanic White older adults (10.9%). Further, Fleming et al. 

(2020) noted 31.9% of those who did not graduate from high school suffered from edentulism. 

The authors (2020) observed that older adults retain their natural teeth for more extended periods 

of time. Despite longer periods of tooth retention, older adults, especially those residing in long-

term care facilities, are vulnerable to the risks of poor oral health.  

Investigating the associated oral health issues within the geriatric oral health population is 

essential to understanding the rising geriatric population's oral health challenges. The CDC 

(2020) states that 96% of adults aged ≥ 65 years have experienced tooth decay while 20% of 

adults aged ≥ 65 years have untreated tooth decay. Also, 68% of those aged 65 or older have 
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some form of periodontal disease (CDC, 2020). Further, the CDC (2020) reports that tooth loss 

accounts for approximately 20% of ≥ 65-year-olds and 26% of ≥ 75-year-olds.  

The National Health and Nutrition Examination Survey (NHANES) brought forth by the 

CDC (2019) assessed the health and well-being of United States’ residents. Survey findings 

published in The Oral Health Surveillance Report (CDC, 2019) included trends in tooth retention 

and edentulism for various age groups including ≥ 65-year-olds for the years 1999-2004 to 2011-

2016. From 2011-2016, 96% of ≥ 65-year-olds exhibited dental caries, whereas 93% of ≥ 65-

year-olds exhibited caries from 1999-2004 (CDC, 2019).  From 2011-2016, dental caries were 

reported in 96% to 98% of ≥ 65-year-old non-Hispanic White older adults while 16% of ≥ 65-

year-olds experienced untreated tooth decay (CDC, 2019). Non-Hispanic Black, Mexican 

American, indigent individuals, and current smokers were 2 to 3 times more likely to have 

untreated decay as opposed to non-Hispanic White, or non-indigent individuals or those who 

were not tobacco users (CDC, 2019).  

The Oral Health Surveillance Report (CDC, 2019) for the years 1999-2004 to 2011-2016 

uncovered a downward trend for the prevalence of edentulism. Edentulism is described as the 

absence of teeth, otherwise known as “a debilitating and irreversible condition” and “the final 

marker of disease burden for oral health” (Cunha-Cruz et al., 2007 as cited in Emami et al., 2013, 

p. 1). According to the CDC (2019), from 2011-2016, edentulism was exhibited by 17% of ≥ 65-

year-olds whereas in 1999-2004, edentulism was exhibited by 27% of ≥ 65-year-olds. A 

determination from the CDC (2019) report found that those who were more likely to be 

edentulous were indigent, did not graduate from high school, or were tobacco users.  

The findings in the CDC’s Oral Health Surveillance Report (2019) should not be 

surprising as the United States has been described as an “aging industrialized society” whereby 



 31

an increased prevalence of coronal and root caries are being exhibited by the aging population 

(Ettinger, 2007, p. 5S). A society that lives longer while also retaining more teeth will inevitably 

have more complex and critical treatment needs. The complexities of oral health treatment are 

especially dire for those independent and care-dependent older adults residing within long-term 

care facilities.  

Attention to oral hygiene within long-term care facilities is essential as natural teeth are 

more susceptible to dental caries, periodontal disease, demineralization, and gingival recession 

due to age, diet, genetic factors, oral care habits, and lifestyle factors (Dahm et al., 2015). Dahm 

et al. (2015) composed a manuscript reviewing current research on long-term care residents’ oral 

health and overall health conditions and recommendations to increase their oral care. Based on 

Dahm et al.’s (2015) research, more than half of long-term older patients (LTOPs) have enamel 

and root caries. To make matters worse, LTOPs located within long-term care facilities suffer 

from periodontal disease at a more rapid pace, worsening with age (Dahm et al., 2015). 

Periodontal disease is exhibited by 23% of the LTOP population prior to their admittance into 

the facility (Dahm et al., 2015).  

Poor oral health is often seen as a consequence of inadequate care in long-term care 

facilities (Hoben et al., 2017). Hoben et al. (2017) conducted a systematic review of seven 

intervention studies that have assessed the effectiveness of caregiver strategies to promote long-

term care facility residents’ oral care. Based on Hoben et al.’s (2017) analysis, between 44-76% 

of LTOPs with natural teeth experience dental caries. In addition, 66-74% of the LTOP 

population suffers from gingivitis, and 32-49% suffer from periodontitis. LTOPs wearing oral 

prosthetics risk developing oral candidiasis and denture stomatitis resulting from the oral 

biofilm, Candida albicans (Dahm et al., 2015). Overall, Hoben et al. (2017) determined from 
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their review that various strategies implemented by caregivers to promote long-term care facility 

residents’ oral health were effective, especially when managing care-resistant behaviors. 

However, the authors (2017) stated that the limitations of the study included the small number of 

studies chosen in addition to the chosen studies’ low methodological quality. Hoben et al. (2017) 

divulged that they did not reach out to the study authors resulting in possible unreported 

methodological details. 

Palati et al. (2020) completed a questionnaire-based survey with 103 institutionalized 

LTOPs at various aged-care facilities in Chennai, India. The authors’ (2020) study aimed to 

determine the overall health problems incurred by LTOPs and their understanding and attitudes 

toward treating oral lesions. The results of the survey indicated that 73.9% of participants 

suffered from hypertension, 49.51% were diagnosed with diabetes mellitus, and 85.44% of the 

participants took multiple medications daily (Palati et al., 2020). The authors (2020) also found 

that 57.82% of those surveyed used their finger when brushing their teeth, and only 0.97% 

reported brushing twice daily. It was also reported that 38.83% of the participants, primarily 

females, chewed betel nut daily, with most being unaware of its detrimental effects (Palati et al., 

2020). None of the 103 participants wore dentures resulting in chewing difficulty and 

malnutrition (Palati et al., 2020). The authors (2020) noted the poor oral hygiene of participants, 

in addition to 38.83% of the participants complained of bad breath while 30.01% complained of 

oral pain. Of the institutionalized participants, 29.13% were aware they had oral lesions; only 

14.56% of the participants believed they needed treatment (Palati et al., 2020). Overall, the 

participants with the poorest oral health and oral hygiene were in the oldest old group (over 89 

years of age), with the highest risk of developing oral diseases (Palati et al., 2020). The authors 

(2020) determined that the aged-care facilities emphasized medical care, which did not include 
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dental health. As a result of their findings, Palati et al. (2020) suggested that the LTOPs required 

increased access to oral health care and oral health education, which could be achieved by 

partnering with dental programs and medical providers. A limitation of Palati et al.’s (2020) 

study includes potential response bias by surveyed participants. The 14 survey questions posed 

by the authors (2020) involved the participants’ accounts of their medical and dental concerns, 

possibly resulting in inaccurate reporting, a cause for concern of external validity. 

Despite longer periods of tooth retention, older adults, especially those residing in long-

term care facilities, are vulnerable to the risks of poor oral health. Older adults’ vulnerability is 

partly due to being medically compromised, having suffered the loss of functional abilities, and 

the inability to provide care on their own (Riggs et al., 2020). Riggs et al. (2020) conducted a 

pilot study investigating any differences between the oral health of LTOPs in long-term care 

facilities that receive direct access to oral health care compared to facilities that provide minimal 

oral health care. The authors’ (2020) study was a quasi-experimental pretest/post-test control 

group design performed at two long-term care facilities in Sheridan, Wyoming. A convenience 

sample of 15 residents at each facility was used (n = 30). For the control and the treatment 

groups, the periodontal assessment guidelines of the American Academy of Periodontology 

(AAP) were used and a Decayed, Missing, and Filled Teeth (DMFT) index was used to 

determine caries status. Participants within the treatment group received a periodontal 

debridement, completed an OHIP-5 questionnaire, and received oral hygiene education (Riggs et 

al., 2020). The participants within the control group completed the oral hygiene education 

questionnaire and received oral hygiene education. The control group participants did not receive 

a periodontal debridement. At baseline, caries were detected in 67% of the control group 

participants, and 87% of the treatment group participants (Riggs et al., 2020). At baseline, mild 
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periodontitis was notated in 47% of the control and the treatment group participants, while 

moderate periodontitis was notated in 40% of the treatment participants and 47% of the control 

group participants (Riggs et al., 2020). A significant difference was found in the pre to post 

OHIP-5 scores in the treatment group (p = 0.0222), which demonstrated the periodontal 

debridement and oral hygiene education sessions as effective interventions (Riggs et al., 2020). 

The pre/post OHIP-5 scores of the control group did show a slight change from a mean score of 

3.9 to 3.4 after receiving oral hygiene instruction, but the change was not significant (p = 

0.5531). Riggs et al. (2020) determined a higher perception of oral health-related quality of life 

by participants residing in a facility that provided dental care and dental hygiene instruction 

compared to the facility that did not provide dental care and only provided dental hygiene 

instruction. A significant determination by the authors (2020) was that the LTOPs needed 

assistance with oral care. Riggs et al. (2020) clarified that even by providing minimal oral care 

assistance and oral hygiene aids to the LTOPs, a positive difference was made in the LTOPs’ 

oral health status. Limitations of the authors’ (2020) study included concern for external validity 

due to the self-reported nature of the OHIP-5 questionnaire. A small sample size of participants 

was used in addition to excluding LTOPs with cognitive impairments, which may have 

decreased the generalizability of the results (Riggs et al., 2020). 

Oral Health Interventions 

 

According to the American Dental Association (2019c), appropriate daily home oral care 

is essential to minimize caries and periodontal disease risk to improve one’s overall health and 

well-being. Daily mouth care should be practiced by patients of all ages, including those deemed 

geriatric patients and residents housed within long-term care facilities. Residents depend on 

long-term care facility caregivers to assist with activities of daily living, including daily mouth 
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care. Interventions considered essential in a daily mouth care regimen include toothbrushing, 

interdental plaque removal, and care of removable dental appliances.  

Toothbrushing 

 

Oral Biofilm (Dental Plaque) 

 

Dental plaque is harmful to one’s oral and overall health and should be routinely removed 

(Fjeld et al., 2018). Fjeld et al. (2018) completed a one-year follow-up after a baseline of a two-

month randomized control trial comparing plaque control scores of 100 long-term care facility 

residents by using either electric or manual toothbrushes. Fjeld et al.’s (2018) one-year follow-up 

study re-examined the 100 long-term care facility residents with mean plaque scores reduced 

from 1.2 to 0.7 (p < .001). Plaque scores were not found to be significant between users of the 

electric or manual toothbrushes. The authors (2018) acknowledged the possibility of selection 

bias of the participants as well as the success rates being influenced by long-term care facility 

residents who were aware of being a part of the follow-up study. Even with the admitted 

limitations by Fjeld et al. (2018), the reduction in plaque scores signifies the need for making 

both manual and electric toothbrushes available to long-term care facility residents. 

Likewise, Conn et al.’s (2017) pilot study investigated the effectiveness of plaque 

removal by 38 first-year dental hygiene students using two manual toothbrushes, a novel manual 

toothbrush (MD BrushTM M Davidson, Pearland, TX) with an angled handle and W-cut tapered 

bristles, and an American Dental Association control reference brush. The pilot study was a 

cross-over split-mouth design. Subjects acted as their control by using each brush in opposite 

sides of the mouth, thus eliminating the factor of one subject’s brushing technique being superior 

to another (Conn et al., 2017). Overall, there were no statistically significant differences found 

between the novel brush and the ADA reference brush (M = -.28 and -.27, respectively) when 
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comparing overall plaque score changes from baseline to post-brushing (Conn et al., 2017). Conn 

et al. (2017) demonstrated that both brushes significantly reduced plaque (p < 0.0001) overall. 

Limitations noted by the researchers (2017) were the length of time for data collection (one week 

of the semester), participants who were dental hygiene students may have had prior knowledge 

of appropriate brushing techniques, and a small sample size of participants. Nevertheless, Conn 

et al.’s (2017) study exemplifies manual toothbrushes as adequate tools for plaque removal.  

Weintraub et al. (2018) conducted a cluster-randomized intervention trial consisting of 

219 long-term care facility residents. Over a 24-month period, baseline data was collected 

consisting of characteristics of residents’ oral hygiene including plaque index scores ([PI-LTC], 

M = 1.7; SD = .8), gingival index ([GI-LTC], M = 1.5; SD = 8) and denture plaque index ([DPI], 

M = 2.2; SD = 1.3). The scores signified that on average, observed teeth had up to 1/3 of surface 

coverage with plaque or debris or presence of extrinsic staining, mild to moderate gingival 

inflammation, and areas of moderate plaque to heavy plaque covering denture surfaces 

(Weintraub et al., 2018). Weintraub et al. (2018) also reported 48.1% of residents having at least 

one tooth with a PI-LTC score of “3” indicating at least one tooth with soft plaque covering more 

than at least two-thirds of the tooth surface. Further, 40.8% of the participating residents had at 

least one tooth with a GI-LTC score of “3” or higher denoting a tooth with moderate 

inflammation (Weintraub et al., 2018). Finally, 50% of residents had at least one DPI score of 

“3” or higher signifying at least one denture surface quadrant with plaque, covering 51-75% of 

its surface (Weintraub et al., 2018). The authors (2018) suggested that by caregivers providing 

more thorough oral care for the LTOPs, a reduction in dental plaque and gingival inflammation 

could be achieved in addition to improved denture cleanliness. 
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In Barbe et al.’s (2020) controlled, longitudinal interventional study of 40 nursing home 

residents in Germany, the oral hygiene status and oral health of the residents was poor and 

needed improvement. The authors (2020) investigated improving the long-term care facility 

residents’ oral health through professional toothbrushing. A Dr. Barman’s Superbrush was 

administered by a dental nurse in three-week intervals in addition to ongoing daily oral hygiene 

provided by nursing home caregivers. It should be noted that 65% (n = 26) of residents brushed 

their teeth by themselves but 97.5% (n = 39) of all participants requested further assistance for 

their toothbrushing routines (Barbe et al., 2020). After three months of daily nursing home 

caregiver brushing along with professional brushing in three-week intervals, the PI (plaque 

index) remained the same for all residents (p = .239) with the PI values significantly higher for 

those residents with dementia compared to those without (p = .007). However, the Volpe-

Manhold Index (VMI) assessing the amount of calculus formation improved significantly for all 

residents (p < .001), although higher values were found in those with dementia (p = .045) (Barbe 

et al., 2020). Overall, regular daily toothbrushing by nursing home caregivers and professional 

toothbrushing by a dental nurse led to significant improvements in the Mini Nutritional 

Assessment (MNA) (p = .012) and significant improvements in oral health-related quality of life 

(OHRQoL) (p = .031) for all residents (Barbe et al., 2020).  

Toothbrushing provided by long-term care facility caregivers has also been shown to 

reduce periodontal inflammation in LTOPs. Within Lavigne et al.’s (2017) single-blinded 

randomized control trial, 57 long-term care facility residents were randomly assigned to power 

toothbrushes or usual oral care groups. Caregivers were provided hands-on education of powered 

toothbrushes and were provided the names of those assigned to both groups. As for the power 

toothbrush group, caregivers were asked to either brush the residents’ teeth or to observe those 
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who brushed independently twice daily for the six-week study period (Lavigne et al., 2017). The 

caregivers were instructed to continue providing care as normal for the usual care group 

replicating oral care provided to participants prior to the start of the study (Lavigne et al., 2017). 

Usual care typically consisted of caregivers brushing residents’ teeth with a manual toothbrush, 

using a mouth rinse in combination with brushing, or providing no care at all (Lavigne et al., 

2017). From baseline to the six-week study period, results from inferential statistics (ANOVA) 

revealed residents in both study groups experienced statistically significant improvements in 

plaque index (PI) (p =. 0001), modified gingival index (p = .0001), and papillary bleeding index 

(PBI) scores (p = .0001). Therefore, Lavigne et al.’s (2017) study indicated improvements in 

periodontal inflammation and plaque removal to be statistically significant (p < .0001) for both 

groups however, no differences between the groups were found to be statistically significant. As 

proposed by Lavigne et al. (2017), the findings from their study may be attributed to the 

Hawthorne Effect as caregivers provided care to both study groups and may have utilized the 

educational session on power toothbrushing use to overall brushing importance for usual care 

groups. The study was further limited by the short study period of six weeks. Nonetheless, 

appropriate brushing techniques utilizing both powered and manual toothbrushes were shown to 

significantly improve residents’ overall oral health.  

Interdental Plaque Removal 

 

Interdental plaque removal is highly neglected by most dental patients reportedly due to a 

lack of motivation and mechanical difficulty (Muralidharan et al., 2019). While toothbrushing is 

a critical daily oral health practice to preserve one’s oral and overall health, toothbrushing alone 

cannot guarantee optimal oral health. Brushing alone may only remove up to 60% of overall 

plaque on tooth surfaces (De la Rosa et al., 1979, as cited in Ng et al., 2019). The interdental 
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anatomy is a major source of disease initiation and cleansing of the interproximal spaces is 

dependent upon the tooth anatomy and tissue contour (Weinberg et al., 2014). The residual 

plaque found within interproximal surfaces of the molars and premolars is at the highest risk for 

developing periodontal lesions and caries (Ng et al., 2019). Supplemental aids for interdental 

plaque removal are designed to access hard-to-reach areas and remove the biofilm which 

contributes to oral diseases such as gingivitis and periodontal disease (Cepeda et al., 2017).  

Toothbrushing removes plaque at the buccal, lingual, and occlusal surfaces, though it 

cannot reach the bacterial biofilm plaque located within the teeth's interdental areas (Sälzer et al., 

2015). Sälzer et al. (2015) completed a meta-review of six systematic reviews evaluating the 

efficacy of interdental plaque removal using dental floss, interdental brushes, woodsticks, and an 

oral irrigator. Sälzer et al.’s (2015) results from the systemic meta-review indicated that 

interdental plaque removal using various interdental oral hygiene products, particularly 

interdental brushes, led to moderate improvement of gingivitis reduction.  

Role of Interdental Aids 

 

As previously mentioned, toothbrushing alone cannot remove all of the plaque and 

bacteria within the interdental pockets. Permitting these areas of the teeth untouched by the 

toothbrush leaves the areas unclean and prone to caries and gingivitis (Sälzer et al., 2015). As 

with any personalized care approach, the best interdental appliance should be made on a patient-

by-patient basis.  

Interdental plaque removal has its benefits, as exhibited by Cepeda et al.’s (2017) 

population-based observational study using the National Health and Nutrition Examination 

Survey years 2011-2014. The authors’ (2017) study included 6,939 subjects aged 30 years and 

older who underwent a periodontal exam. The exposure of the Cepeda et al.’s (2017) study was 
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flossing, categorized into flossing 0-1 day, 2-4 days, and 5 or more days in the last week. The 

outcome of the study was periodontitis. In total, 35% of the participants flossed only once, at 

most, during the last week and 40% of the total subject population had periodontitis (Cepeda et 

al., 2017). Within the cross-sectional study, Cepeda et al. (2017) discovered that while an 

association with flossing with periodontitis remains statistically significant, the magnitude of the 

association decreased. Further, the odds of having periodontitis were 17% lower for those that 

floss more than once per week (Cepeda et al., 2017). A limitation of Cepeda et al.’s (2017) study 

was its cross-sectional design which prevented a deduction of causation between lack of flossing 

and periodontal disease.  

In Muralidharan et al.’s (2019) open-labeled clinical nonexperimental study, 60 adult 

patients between 20 and 50 years old were randomly assigned to 2 groups: Group A who used 

only a manual toothbrush daily, and Group B who used a manual toothbrush and flossed with an 

unwaxed dental floss daily. After 28 days, there was a statistically significant reduction in 

gingivitis, bleeding, and plaque accumulation in Group B compared to Group A (p < 0.001). 

After 14 days (p = 0.049), the percentage reduction in the bleeding index on the facial surface 

was greater in Group B (62.2%) than Group A (42.3%). At 28 days, Group B percentage 

reduction (60.2%) was also significantly greater than that for Group A (40.6%). Overall, 

Muralidharan et al. (2019) presented results that showed a significant reduction in plaque 

accumulation and gingival bleeding when using a toothbrush and dental floss daily as compared 

to the toothbrush alone. The authors’ (2019) study did present with limitations including a small 

number of participants and a short observation period.  

Cepeda et al.’s (2017) and Muralidharan et al.’s (2019) findings of disease reduction are 

further supported by Marchesan et al. (2018). In Marchesan et al.’s (2018) cross-sectional study 
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on the prevalence of oral diseases and missing teeth among interdental cleaning users and 

nonusers, data from the National Health and Nutrition Examination Survey (2011 to 2012 and 

2013 to 2014) was analyzed for interproximal clinical attachment level (iCAL) ≥ 3mm, 

interproximal probing depth (iPDH ≥ 4mm), number of coronal and interproximal caries, number 

of missing teeth, ≥ 1 surfaces with coronal caries, and periodontal profile classes (PPCs). Based 

on Marchesan et al.’s (2018) results, on average, nonusers of interdental aids had a significantly 

higher percentage of sites with iCALs (≥ 3mm) and iPDs (≥ 4mm) as compared with interdental 

cleaning users (p < 0.001). Participants who used interdental cleaning aids 4 to 7x/week also 

showed a significantly lower percentage of sites with iCAL ≥ 3mm compared with participants 

who used devices 1 to 3 x/week (p = 0.04). Further, significance was also observed for 4 to 

7x/week showing fewer sites by percentage with high iPDs (≥ 4 mm; p = 0.07). Interdental 

cleaning aid users also showed significantly lower numbers of coronal caries and interproximal 

caries as compared with nonusers (p < 0.0001) (Marchesan et al., 2018). Finally, participants 

who used interdental cleaners had significantly lower odds to be in a disease category relative to 

health regardless of cleaning frequency (Marchesan et al., 2018). However, Marchesan et al. 

(2018) did not find a significant association between regular interdental cleaning and clinical 

attachment loss (< daily, PR = 0.90, 95% CI = 0.77, 1.05; and daily +, PR = 1.17, 95% CI = 0.95, 

1.44). Limitations admitted by Marchesan et al. (2018) included not considering confounders 

such as brushing frequency or fluoride exposure. Further, the study’s cross-sectional nature 

prevented the determination of causation between interdental cleaning and oral health outcomes 

(Marchesan et al., 2018). 

Finally, Marchesan et al. (2020) performed a cross-sectional study to evaluate the 

associations between home flossing and the prevalence of periodontal disease. Data was 
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collected on 686 participants aged ≥ 65 years old derived from the Piedmont 65+ Dental Study 

(Marchesan et al., 2020). Marchesan et al. (2020) discovered that individuals identified as 

flossers demonstrated a statistically significant lower number of sites with interproximal clinical 

parameters of periodontal disease (iCAL ≥ 3 mm, iPD ≥ 4MM). Marchesan et al. (2020) found 

that individuals who flossed had less coronal caries (p = 0.02) and less interproximal caries (p = 

0.06). The results dictated that individuals who flossed showed significantly lower numbers of 

missing teeth even when third molars were excluded (p < 0.0001) (Marchesan et al., 2020). The 

limitations of Marchesan et al.’s (2020) study included potential response bias by participants 

regarding their flossing habits.  

Prosthetic Appliances 

 

Oral Candidiasis  

 

Denture wearing and poor oral hygiene may negatively affect the oral mucosa resulting in 

Candida-associated denture-stomatitis (DS) (Sultan et al., 2019). DS stems from the 

opportunistic pathogen Candida albicans adhering to the denture material, assaulting the palatal 

tissue (Sultan et al., 2019). DS is characterized by inflammation and erythema of the denture-

bearing mucosa, exhibited by severe oral pain and the impairment of the ability to eat and speak 

(Sultan et al., 2019). DS has been found to impact 15-70% of denture wearers (Duyck et al., 

2016).  One of the most common fungal infections that affects the oral mucosa is oral candidiasis 

(Singh et al., 2014). According to Singh et al. (2014), around 30%-50% of people carry the 

organism Candida albicans, and the rate of carriage increases with age. The probable 

explanations for oral Candida infections include medical introductions of broad-spectrum 

antibiotics, immunosuppressive agents, transplantations, indwelling catheters, and morbid 

conditions (Patil et al., 2015). Impaired salivary gland functioning may predispose a person to 



 43

oral candidiasis in addition to drugs such as inhaled steroids by suppressing cellular immunity 

and phagocytes (Singh et al., 2014).  

As many as 65% of older adults wearing dentures are predisposed to infection with 

Candida (Singh et al., 2014). According to Singh et al. (2014), wearing dentures produces a 

microenvironment conducive to the growth of Candida sp. to acrylic, reducing the saliva flow 

under denture fitting surfaces. Improperly fitted dentures and poor oral hygiene also impacts the 

growth of Candida (Singh et al., 2014). Diets high in simple carbohydrates make the infection 

worse as the growth of Candida in saliva and its attachment to the epithelial cells is enhanced by 

the presence of glucose (Singh et al., 2014).  

Care of Prosthetic Appliances  

 

The provision of prosthetic care appliances like dentures, bridges, and implants requires 

more complex oral care than traditional mouth care such as brushing and interdental plaque 

removal (Hoben et al., 2017). Sadly, denture cleanliness and the oral hygiene of denture wearers 

are overwhelmingly poor, facilitating the formation and accumulation of oral biofilm plaque that 

holds the risk for oral infections, discomfort, and increased risk for aspiration pneumonia (Duyck 

et al., 2016). Duyck et al. (2016) completed a cross-over randomized control trial testing the 

efficacy of biofilm removal on acrylic removable dentures of 13 older persons housed within a 

Belgian long-term care facility. According to the authors (2016), immersing the dentures into 

water with cleansing tablets overnight reduced the total bacterial count (p < 0.01) although no 

effect was observed on the removal of Candida albicans. Removal of Candida albicans requires 

mechanical brushing and ultrasonic cleaning in addition to the immersion of dentures overnight 

with denture cleaning tablets (Duyck et al., 2016). Based on Duyck et al.’s (2016) findings, 

aspiration pneumonia risk doubles in cases where the person wears the denture as they sleep, 
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resulting in increased microbial load. Though the authors’ (2016) study included a small sample 

size, the results evidenced that appropriate denture hygiene is necessary to prevent risk for 

denture stomatitis, caries, periodontitis, and systemic health conditions.  

According to Arab and Arab (2019), similar to natural teeth, dentures accumulate plaque 

which, if not removed in a timely manner, develops into calculus deposits. The authors (2019) 

conducted a randomized control trial of 57 denture-wearing patients of the College of Dentistry, 

Tikrit University. The intent of the authors’ (2019) study was to gather denture cleaning 

knowledge, attitudes, and habits of patients via a questionnaire. Of the 57 patients who 

participated, there were low levels of denture hygiene knowledge and habits especially with 

older-aged patients (> 70 years) (Arab & Arab, 2019). Arab and Arab (2019) concluded that the 

older patients’ absence of appropriate denture cleaning may have been influenced by the 

patients’ carelessness, physical or mental handicap, lack of motivation, or neglect. However, 

denture hygiene is essential as a major difference exists between the plaque of natural teeth and 

the plaque of denture wearers. Arab and Arab (2019) explained that denture plaque contains a 

number of potentially harmful microorganisms to one’s oral mucosa and overall health including 

Methicillin-resistant Staphylococcus aureus, Candida albicans, and Streptococcus mutans. In 

addition to the microorganisms found within the denture plaque, poor oral hygiene of the denture 

wearer may lead to further periodontal health deterioration which is problematic as periodontal 

oral health is instrumental in the success of the prosthetic (Arab & Arab, 2019). Along with oral 

health and overall health concerns regarding appropriate prosthetic care, replacement prosthetics 

may prove to be costly. For instance, neglect of denture cleaning may result in the deterioration 

of the denture base material and require a replacement of the denture altogether (Arab & Arab, 

2019). While Arab and Arab’s (2019) study included the limitation of a small sample size, the 
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study results emphasized a need for dental professionals to increase denture hygiene education 

for denture wearing patients. 

Unfortunately, denture wearers have been found to be less cognizant toward the 

imperativeness of daily plaque control when compared to dentate patients (Arab & Arab, 2019). 

LTOPs, especially those that are care-dependent, are especially at risk for poor denture hygiene 

as they rely on caregivers to provide appropriate denture care. Zimmerman et al. (2017) 

conducted a random sample study of 506 residents from 14 nursing homes in North Carolina to 

determine the oral hygiene status of LTOPs. The oral hygiene status of LTOPs was assessed 

using the Plaque Index for Long-Term Care (PI-LTC), the Gingival Index for Long-Term Care 

(GI-LTC), and the Denture Plaque Index (DPI) (Zimmerman et al., 2017). Plaque scores 

represented by PI-LTC averaged 1.7 (of 3; SD = 0.8), GI-TC scores averaged 1.5 (of 4; SD = 

0.9), and DPI scores averaged 2.2 (of 4; SD = 1.2). It should be noted that in Zimmerman et al.’s 

(2017) study, poor oral hygiene was predominantly exhibited by those suffering from 

Alzheimer’s disease or dementia (p = .05) as well as LTOPs being on hospice (p < .01), having a 

longer length of stay (p = .02), and being Black/African American (p = .04). Likewise, poor GI-

LTC scores associated with resident characteristics of Alzheimer’s/dementia (p < .01), longer 

length of stay (p < .01), and being on hospice (p < .02) or Medicaid (p = .05). Denture hygiene 

was strongly associated with Alzheimer’s/dementia (p = .03) and private pay status (p = .04). 

Complications associated with patients’ chronic diseases, such as Alzheimer’s disease and 

dementia, may have attributed to a lack of cooperation when being provided oral care by 

caregivers (Zimmerman et al., 2017). Overall, Zimmerman et al. (2017) determined that plaque 

covered more than 1/3 of the tooth surface and 50% or more of denture surfaces signifying the 

poor oral health status of LTOPs. The authors’ (2017) study was limited in that only 14 long-
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term care facilities in one regional area participated which may have impacted the 

generalizability of the study results. 

Lack of denture care by caregivers may thus be due to a lack of caregiver oral health 

knowledge or training or not realizing the implications of the necessities for appropriate denture 

care. Weintraub et al. (2018) similarly found in their two-year cluster randomized trial of 219 

nursing home residents over 24-months a denture plaque index of (M = 2.2; SD = 1.3) meaning 

that 1/3 of denture surface was covered in moderate to heavy plaque. Again, paralleling 

Zimmerman et al.’s (2017) population of residents, almost half (47.5%) of Weintraub et al.’s 

(2018) participants were suffering from a diagnosis of Alzheimer’s disease or dementia whereby 

patients were care-dependent for activities of daily living.  

Care for prosthetics also includes regular screenings by dental and health professionals to 

ensure the denture fits properly. Dentures that do not fit properly may lead to a lack of 

functioning of the denture and oral lesions. Cheruvathoor et al. (2020) performed a hospital-

based cross-sectional study of geriatric patients aged 60 years and above with systemic diseases 

at the Department of Oral Medicine and Radiology, Government Dental College, Kozhikode in 

Kerala, India. The authors’ (2020) study aimed to learn the prevalence, pattern, and distribution 

of oral mucosal lesions of the geriatric participants. There were 43,180 patients screened, with 

59.6% (95% CI = 56.05 – 63.05) exhibiting oral mucosal lesions (Cheruvathoor et al., 2020). 

Cheruvathoor et al. (2020) reported that over half of the participants with oral lesions had 

harmful oral health habits, with smoking being the most prevalent habit. In addition, the authors 

(2020) observed that 74% of the participants had systemic diseases, with hypertension being the 

most common (50.5%). Of the 136 denture wearers, 71.3% (95% CI = 63.22 - 78.26) had oral 

mucosal lesions (Cheruvathoor et al., 2020). Cheruvathoor et al. (2020) observed that 21.7% of 
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the participants who exhibited mucosal lesions were denture wearers, with denture stomatitis 

being the most common oral lesion. According to the authors (2020), the prevalence of oral 

mucosal lesions was high, which only increased with age, dangerous habits, and the use of 

dentures. The limitations of Cheruvathoor et al.’s (2020) study included a lack of generalizability 

of results due to the hospital setting in Kerala. In addition, the authors (2020) acknowledged that 

a follow-up of the patients was not completed, thus limiting results.   

Long-term care facility caregivers are faced with providing the best prosthetic denture 

care possible with the many associative disorders and diseases linked to the lack of oral hygiene 

and prosthetic cleanliness. Denture cleaning methods include mechanical cleaning utilizing 

plaque removal using a denture brush and/or an ultrasonic cleaner (Duyck et al., 2016). Chemical 

cleaning involves products based on sodium hypochlorite, peroxides, and neutral peroxides with 

enzymes (Duyck et al., 2016). Dental providers recommend combining mechanical and chemical 

aids for dental care (Duyck et al., 2016). Due to Candida-associated stomatitis' potential, 

caregivers are tasked with coaxing residents to remove their dentures during their sleep. In their 

cross-over randomized controlled trial of 13 older LTOPs in a Belgian long-term fare facility, 

Duyck et al. (2016) further found that immersion of dentures in water with alkaline peroxide 

effervescent tablets significantly reduced denture biofilm mass and pathogenicity (p < 0.01) 

compared to dry storage and storage in tap water.  

Quality-of-Life Outcomes 

 

 Oral health has a significant impact on overall health and well-being, especially for older 

adults who rely on their mastication functioning to achieve a quality diet via adequate food 

consumption (Porter et al., 2015). Porter et al. (2015) conducted a cross-sectional 

epidemiological survey of LTOPs, caregivers, and managers of nine nursing homes in London. 
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The authors (2015) assessed the oral health, oral health-related quality of life, and burden of oral 

symptoms through clinical oral examinations and interviewer-administered questionnaires of 331 

LTOPs. Data collection of caregivers and managers was based on interviewer-administered 

questionnaires (Porter et al., 2015). Concerning the dentate LTOPs, 41.1% had coronal caries 

and 64.9% had root caries with 99.5% of LTOPs having experienced tooth loss (Porter et al., 

2015). Additionally, at least one oral problem was reported by 61.3% of dentate LTOPs and 

50.9% of edentate LTOPs (Porter et al., 2015). The LTOPs described the impact of their oral 

conditions negatively impacting their daily lives to include difficulty eating (29.1% of edentate 

and 16.9% of dentate), difficulty speaking (6.5% of dentate and 16.4% of edentate), difficulty 

with smiling or embarrassment (4.0% of dentate and 9.1% of edentate), and emotional/social 

repercussions (3.2% of dentate and 3.6% edentate) (Porter et al., 2015). Caregivers and managers 

likewise reported LTOPs’ oral health concerns typically include ill-fitting or loose dentures, 

gingival issues, issues with chewing and eating, care resistant behaviors, and dental care 

arrangements (Porter et al., 2015). Porter et al. (2015) acknowledged the possibility of response 

bias by both LTOPs of caregivers and managers. However, the authors’ (2015) study provided 

evidence that LTOPs’ reported oral symptoms were strongly associated with a worsened oral 

health-related quality of life. 

Poor oral hygiene, tooth loss, and oral pathogen diseases have been linked with non-

communicable diseases such as pneumonia, diabetes, and circulatory diseases (Porter et al., 

2015). Research indicates that 84% of dependent long-term care residents do not receive mouth 

care, and when caregivers provide brushing, they are only spending an average of 16 seconds 

doing so, far below the 2-minute recommendations by the American Dental Association 

(Zimmerman et al., 2020). Poor oral care leads to substantial oral debris, untreated decay, 
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gingivitis, and a host of physical health complications (Zimmerman et al., 2020). Most 

importantly, a person’s oral health will significantly impact quality of life and the ability to 

participate in daily activities (Porter et al., 2015). 

Nursing Home-Acquired Pneumonia 

 

Pneumonia resulting from the aspiration of microorganisms from the oral cavity is 

extremely concerning for LTOPs as they have substantially more oral colonization of respiratory 

pathogens than other adults (Zimmerman et al., 2020). Pneumonia is described by Scannapieco 

and Shay (2014) as an inflammatory condition of the lungs initiated by the introduction of 

bacteria and viruses into the lower airway. Pneumonias are oftentimes classified according to the 

origin of their etiologic infectious agents (Scannapieco & Shay, 2014). Aspiration pneumonia is 

a particular type of pneumonia caused by the aspiration of oropharyngeal secretions colonized by 

pathogenic bacteria (Scannapieco & Shay, 2014). Aspiration pneumonia is oftentimes 

community-acquired or acquired from the health care delivery environment and is quite common 

in long-term care facility settings as pneumonia often affects persons older than 65 years of age, 

those with severe underlying conditions, immunosuppression, neurologic deficiencies, 

cardiovascular disease, and LTOPs who have undergone surgeries or require ventilation 

(Scannapieco & Shay, 2014). Nursing home-acquired pneumonia is a health care-associated 

pneumonia that is the leading cause of death in the long-term care facility population 

(Scannapieco & Shay, 2014). 

Nursing home-acquired pneumonia is expected to approach 1.9 million cases in the 

United States by 2030 and is the leading cause of death among nursing home residents in 

countries such as Korea (Lim et al., 2016). Lim et al. (2016) conducted a retrospective study of 

the clinical, microbiological, and institutional factors associated with nursing home-acquired 
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pneumonia mortality derived from the medical record database at Myongji Hospital in Goyang, 

Korea. Lim et al.’s (2016) study included 282 participants ≥ 70 years of age with newly 

diagnosed pneumonia. The authors (2016) found that residence in a care home (95% CI, 1.72 to 

8.21), structural lung diseases (95% CI, 1.13 to 14.46), and treatment with inappropriate 

antimicrobial agents for accompanying infections (95% CI, 1.24 to 5.50) were associated with 

significant risk factors for 90-day mortality with nursing home-acquired pneumonia. The authors 

(2016) further insisted that high turnover rates of caregivers with a low number of available 

physical therapists and nurses may have resulted in the LTOPs’ poor oral hygiene and a lack of 

assistance with activities of daily living. As acknowledged by the authors (2016), the 

retrospective design of the study was a limitation. Further, the authors (2016) proposed that the 

study results may have been unique to Korea thus limiting the external validity of the results.  

Nursing home-acquired pneumonia is the second-most common long-term care facility 

infection, causing high mortality rates (Hollaar et al., 2017a). Specifically, pneumonia accounts 

for 13-48% of infections in long-term care facilities and is the leading cause of death from 

infection in residents aged 65 and older (El-Solh, 2011, as cited in Müller, 2015). Hollaar et al. 

(2017a) conducted a retrospective cross-sectional study investigating the possible associations 

between nursing home-acquired pneumonia and dysphagia within three long-term care facilities 

in The Netherlands. The authors (2017a) investigated 373 electronic medical files of LTOPs and 

found the incidence of nursing home-acquired pneumonia to vary between 5-12%. Additionally, 

the authors (2017a) explained that a statistically significant difference was found in residents 

with dysphagia than those without (p = 0.046) confirming that LTOPs with dysphagia are at 

higher risk of pneumonia (Hollaar et al., 2017a). The study results were at risk to external 

validity due to its retrospective design and the possible ambiguous diagnostic means of 
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pneumonia and dysphagia (Hollaar et al., 2017a). Another limitation of the study was its 

performance in one country utilizing a specific health care system introducing the possibility of 

bias (Hollaar et al., 2017a). Finally, only three long-term care facility homes participated in the 

study decreasing the external validity of the study. Nonetheless, Hollaar et al. (2017a) 

determined that dysphagia was a risk factor for nursing home-acquired pneumonia and its early 

identification by caregivers may help to prevent LTOPs experiencing nursing home-acquired 

pneumonia in the future.  

Hollaar et al. (2017a) described the provoking of pneumonia by aspiration of oral 

pathogens into the lower respiratory tract, induced by dysphagia due to the aging process issue of 

a decline of swallowing. The oral pathogens associated with dysphagia most commonly consist 

of food debris, saliva, biofilm, or a combination of those with functional swallowing decline 

(Müller, 2015). Also, dysphagia is likened to those who suffer from neurodegenerative 

conditions, stroke, or other conditions that deter the ability to swallow correctly (Müller, 2015). 

Scannapieco and Shay (2014) also add that dysphagia often results due to a reduction in salivary 

flow as a side effect of one or more medications which inevitably increases the risk for 

pneumonia by enabling microbial biofilm formation and attachment to oral structures. Dysphagia 

in long-term care facilities has been estimated to vary between 38% and 69.9%, while up to 30% 

of the elderly with dysphagia develop aspiration pneumonia (Hollaar et al., 2017a).  

Pneumonia affects more than 250,000 LTOPs annually, resulting from aspirating 

microorganisms from the oral cavity (Zimmerman et al., 2020). An increased focus on oral 

diseases and nursing home-acquired pneumonia has led to researchers such as Zimmerman et al. 

(2020) proposing that long-term care facility caregivers may help reduce the prevalence of 

aspiration pneumonia through daily oral care. Zimmerman et al. (2020) conducted a match-pairs 
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cluster randomized trial of 2152 residents from 14 paired North Carolina nursing homes over 2 

years. An investigation took place to determine the effectiveness of Mouth Care Without a 

Battle, a program providing long-term care facility staff with training on oral hygiene, mouth 

care, and changes of oral anatomy due to aging, in order to decrease occurrences of pneumonia 

among LTOPs. While the prevalence of pneumonia was decreased in 31% of residents after one 

year of participating in the Mouth Care Without a Battle program (95% CI, 0.99; p = .04), at the 

second-year mark there was not a significant reduction in the occurrence of pneumonia (95% CI, 

1.27; p = .30). As supported by Zimmerman et al. (2020), the reasoning for the Mouth Care 

Without a Battle program’s success during the first year compared to the second year was most 

likely due to the Mouth Care Without a Battle program’s sustainability. Additionally, the high 

turnover rates exhibited by the long-term care facility caregivers most likely limited the success 

rates of the program after the second year. Limitations of Zimmerman et al.’s (2020) study 

included a lack of external validity due to the study’s eligibility standards of the long-term care 

facility homes having high rehospitalization rates for pneumonia. The authors (2020) believed 

that the medical diagnoses of pneumonia may have been inaccurate due to incomplete or 

misinterpreted medical records. 

In Takeuchi et al.’s (2019) prospective cohort study of 156 residents aged >70 years old 

from eight nursing homes in Aso, Japan, aspiration risk was significantly associated with a 

greater risk of developing pneumonia (HR, 4.36; 95% CI, 1.58-17.04). Data collection of 

aspiration risk at baseline utilized the modified swallowing test and at a one-year follow-up, the 

incidence of pneumonia was obtained via LTOPs’ medical records (Takeuchi et al., 2019). 

Takeuchi et al. (2019) discovered that subjects with aspiration risk without denture wearing had 

a significantly greater risk of pneumonia than those who were not at risk for aspiration (7.34; 
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95% CI, 1.02-52-63). There was no significant difference found in the occurrence of pneumonia 

between those with aspiration risk who were wearing dentures and those not at risk of 

pneumonia. The authors (2019) concluded that wearing dentures controlled the risk of aspiration 

for residents and, therefore, may have decreased the occurrence of pneumonia. To account for 

their findings, Takeuchi et al. (2019) proposed that residents with less than 10 teeth who did not 

wear dentures also lacked self-oral cleaning or caregiver-assisted oral hygiene regimens, leading 

to a decline in salivary functioning and increased risk of respiratory pathogens. Thus, the lack of 

saliva and decreased respiratory functioning may be combined with an increased risk of 

dysphagia, which may have quickly led to aspiration pneumonia (Takeuchi et al., 2019). The 

authors (2019) also proposed that the absence of dentures may have led to a loss of occlusal 

contact and in turn increased the risk of dysphagia and later pneumonia. Caregivers were 

educated on the dangers of increased risk of pneumonia if residents wore dentures at night. As a 

result, caregivers recommended that residents take their dentures out at night while sleeping and 

recommended denture cleaning at least once per day. It was confirmed by the authors (2019) that 

all subjects removed their dentures during the night with almost all subjects cleaning their 

dentures or having assistance with cleaning their dentures daily.  

Though Zimmerman et al. (2020) and Takeuchi et al. (2019) have provided evidence of 

dedicated oral care decreasing the rates of nursing home-acquired pneumonia in long-term care 

facilities, oral care alone as a deterrent for nursing home-acquired pneumonia is still debatable. 

In Hollaar et al.’s (2017b) multicenter controlled clinical trial of 103 participants with dysphagia 

in 17 nursing homes in The Netherlands, usual oral care along with an intervention of 0.05% 

chlorhexidine oral rinse was used to determine if aspiration pneumonia could be decreased. As 

deduced by the authors (2017b), the incorporation of a 0.05% chlorhexidine oral rinse was not 
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found to reduce the prevalence of aspiration pneumonia. Instead, the authors (2017b) determined 

that more time spent with residents on eating, drinking, and chewing should be stressed along 

with tongue cleaning to improve coughing ability which in turn averts aspiration. High drop-out 

rates of participants in addition to participant compliance were considered limitations of this 

study, decreasing the power of the study (Hollaar et al., 2017b).   

Mylotte (2018) conducted a systematic review of 9 studies examining oral hygiene as a 

risk factor for nursing home-acquired pneumonia and interventions to improve oral hygiene to 

prevent nursing home-acquired pneumonia. Of the 9 studies, 5 were conducted in Japan, 2 were 

conducted in the United States, 1 was conducted in France, and 1 was conducted in the 

Netherlands (Mylotte, 2018). Mylotte (2018) determined that while there is a biological 

plausibility of the potential role of oral hygiene in the development of pneumonia in LTOPs, the 

selected studies offered limited evidence to establish a link between poor oral hygiene and 

nursing home-acquired pneumonia. Additionally, Mylotte (2018) observed conflicting results 

from the nursing home-acquired pneumonia prevention studies due to the studies’ 

methodological limitations. Mylotte (2018) encourages focused attention on pneumonia's 

etiology within the long-term care facility rather than the sole attention to preventative oral 

hygiene measures. Despite the conflicting results, Mylotte (2018) endorses daily oral care's 

imperativeness within long-term care facilities as a mechanism to maintain good health and 

improve residents’ health-related quality of life.  

Diabetic Glucose Control 

 

As defined by Nazir et al. (2018), diabetes mellitus (DM) is a heterogenous group of 

metabolic disorders diagnosed by abnormally inflated levels of glucose in the blood. DM is 

classified broadly into two types: diabetes mellitus type 1 (DM I) and diabetes mellitus type 2 
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(DM II). DM I is defined as a chronic autoimmune disease whereby beta cells in the pancreas 

create little to no insulin whereas DM II is defined as a chronic disease characterized by a 

decreased response of tissues to insulin, lack of insulin production, or a combination of both 

(American Dental Association, 2019a). In the United States, there are approximately 30.3 million 

people (9.4% of the total population) with DM (Nazir et al., 2018). Of the 30.3 million people, 

23.1 million people have been diagnosed with DM whereas 7.2 million people are undiagnosed 

(Nazir et al., 2018). Based on reports from the World Health Organization (2020), deaths from 

diabetes had increased 70% globally between 2000 and 2019. 

Nazir et al. (2018) completed a comprehensive review article of diabetes mellitus 

utilizing the prevalence data of diabetes mellitus from the World Health Organization and 

International Diabetes Federation. In their review, Nazir et al. (2018) found that more than 90% 

of diabetic patients suffered from oral complications. Observed oral complications of DM 

patients included caries, xerostomia, oral candidiasis, lichen planus, geographic tongue, burning 

mouth syndrome, periodontal disease, edentulism, sensory disorders, taste alterations or loss, 

salivary gland dysfunction, and oral infections (Nazir et al., 2018). Then again, the oral-systemic 

relationship between oral health issues and DM has been labeled by researchers including 

Darling-Fisher et al. (2015) as bidirectional because DM can also increase the likelihood of oral 

complications associated with periodontal disease as hyperglycemia and oral infections adversely 

affect one another.  

Taboza et al. (2018) conducted a cross-sectional study investigating glycemic control in 

adult edentulous and dentate patients with and without periodontitis in Brazil. The study included 

a convenience sample of 311 participants with type 2 diabetes, whereby 141 participants were 

completely edentulous, and 170 participants were dentate (Taboza et al., 2018). A periodontal 
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exam was completed on present teeth assessing plaque index, gingival bleeding index, probing 

depths, and gingival recession (Taboza et al., 2018). Taboza et al. (2018) indicated that the 

study's primary outcome was the influence of tooth loss on fasting blood glucose (FBG) levels. 

The participants were divided into three groups: no or mild periodontitis (NO/MILD, n = 96), 

moderate or severe periodontists (MOD/SEV, n = 74), and edentulous (n = 141) (Taboza et al., 

2018). The authors (2018) found that edentulous patients had significantly higher FBG levels 

(155.7 ± 70.9) than those in the MOD/SEV group (136.5 ± 33.8) and the NO/MILD group (123.1 

± 36.7). The MOD/SEV group had FBG levels greater than or equal to 126 mg/dL (OR = 2.66) 

and greater than or equal to 150 mg/dL (OR = 2.45) (Taboza et al., 2018). Overall, the authors 

(2018) observed that even when taking medications for diabetes, the participants with moderate 

to severe periodontitis or who were edentulous exhibited higher glucose levels than mild 

periodontitis. The study's limitations included its cross-sectional design, which deterred the 

authors’ (2018) ability to conclude that diabetes caused tooth loss or tooth loss contributed to the 

edentulous participants’ poor glycemic control. Taboza et al. (2018) suggested that the 

evaluation of glycemic control by FBG was a limitation compared to the gold standard of 

glycated hemoglobin (HbA1c), which is often deemed to be the most accurate method of 

glycemic measurement. 

Hyperglycemia may often predispose or worsen periodontal disease (Darling-Fisher et 

al., 2015). If left untreated, long-term hyperglycemia leads to an exaggerated 

immunoinflammatory response to periodontal pathogens resulting in acceleration, progression, 

and increased severity of periodontal disease (Darling-Fisher et al., 2015). Darling-Fisher et al.’s 

(2015) comprehensive review determined that two-thirds of people with diabetes have severe 

periodontitis which grossly limits their glycemic control. Periodontitis causes patients to have a 
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chronic systemic exposure to microorganisms within the periodontal pockets (Darling-Fisher et 

al., 2015). The bacteria found within the periodontal pockets can move into the bloodstream 

through the inflamed tissue (Darling-Fisher et al., 2015). In addition to toothbrushing and 

mastication, the bacteria act as an inflammatory mediator, which causes decreased glycemic 

control and further complicates diabetes (Darling-Fisher et al., 2015). Hyposalivation has also 

been found to be a complication associated with DM in addition to side effects from medications, 

polyuria, and autonomic neuropathy (Darling-Fisher et al., 2015). Decreased quantities of saliva 

diminish the oral cavity’s ability to wash away food debris and bacteria, increasing chances of 

xerostomia, caries, and chances of dysphagia and aspiration pneumonia (Darling-Fisher et al., 

2015).  

Patients with poorly controlled diabetes are at risk of destruction of the periodontium 

when oral biofilm is not removed as the biofilm may attack the sulcus, dissolving the soft and 

hard tissues of the tooth (Darling-Fisher et al., 2015). Patients with periodontal disease sustain a 

low-level systemic exposure to microorganisms in the periodontal pockets, opening the door for 

bacteria and byproducts to enter the bloodstream through inflamed tissue (Darling-Fisher et al., 

2015). Patients with severe periodontitis have been found to exhibit higher long-term blood sugar 

levels (glycated hemoglobin or HbA1c) and are at greater risk of developing gestational diabetes, 

DM II, eye and kidney damage, myocardial infarction, and stroke (Darling-Fisher et al., 2015). 

Health-related quality of life has also been found to be impacted by the oral health status 

of older adults with diabetes (Huang et al., 2013). Huang et al. (2013) conducted a cross-

sectional study of a nationally representative sample of 70,363 older adults (aged ≥ 65 years old) 

with diabetes compared to 308,658 older adults (aged ≥ 65 years old) without diabetes. The 

intent of the study was to investigate the association between health-related quality of life and 
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oral health among older adults living with diabetes mellitus (Huang et al., 2013). Data was 

collected through the U.S. Behavioral Rick Factor Surveillance System (BRFSS) from the years 

2006, 2008, and 2010. Huang et al. (2013) used available data from the BRFSS which included 

an oral health questionnaire. The authors (2013) determined that older adults with diabetes 

exhibited 82.3% of permanent tooth loss compared to those without diabetes at 74.3% as well as 

having less dental care (53.4%) in the last year than those without (74.5%). Huang et al. (2013) 

further found that health-related quality of life was lower in older adults with diabetes. A large 

proportion of older adults with diabetes reported fair or poor self-rated health (47.7%) compared 

to older adults without diabetes (22.7%) (Huang et al., 2013). Additionally, Huang et al. (2013) 

reported that subjects with diabetes reported higher numbers of physically unhealthy days (8.35 

± 0.09), mentally unhealthy days (3.03 ± 0.06), and activity limitation days (3.03 ± 0.06). 

Limitations of Huang et al.’s (2013) study included the self-reported nature of the BRFSS 

questionnaire, which may have resulted in response bias by participants. Finally, as conveyed by 

Huang et al. (2013), the cross-sectional design of the study was a limitation as it prevented a 

determination of causality between poor oral health and health-related quality of life.   

Diet and Nutrition 

 

Poor oral health has been regarded as “the most prevalent risk factor for malnutrition” 

(Sifuentes & Lapane, 2020, p. 3). LTOPs suffer from increased salivary changes and oral lesions 

due to decreased salivary gland functioning (Dahm et al., 2015). According to Dahm et al. 

(2015), the most common medications taken by LTOPs include anticholinergics, 

antihypertensives, diuretics, antidepressants, analgesics, cytotoxins, antihistamines, 

sedatives/tranquilizers, and Antiparkinson drugs which may produce side effects such as 

xerostomia. As a result of polypharmacy, the authors (2020) report that between 15-30% of 
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LTOPs experience xerostomia leading to salivary alterations, taste alterations, and high caries 

rates.  Additionally, Dahm et al. (2015) provided evidence that 15-60% of LTOPs presented with 

a nutritional deficiency due to medication side effects, malnutrition, or a reduced appetite. 

Complications with loose and fractured teeth, missing teeth, or ill-fitting dentures may all lead to 

obstacles with mastication and nutritional deficits (Dahm et al., 2015). Malnourishment may also 

result from dysphagia, the deterioration of muscle mass, and connective tissue elasticity, as a 

lack of food choices may exist to provide required nutrients (Dahm et al., 2015). As already 

discussed, dysphagia may also lead to dehydration, aspiration pneumonia, and death (Streicher et 

al., 2018). 

Hägglund et al. (2019) performed a prospective cohort study of 391 older residents in 36 

intermediate care homes. The intent of the authors’ (2019) study was to investigate swallowing 

functioning, poor oral health, and mortality of LTOPs in Sweden. Swallowing functioning was 

assessed with the timed water swallow test and oral health was assessed with the revised oral 

assessment guide (Hägglund et al., 2019). Hägglund et al. (2019) observed that dysphagia was 

found to increase mortality rates higher among people with swallowing dysfunction (31.0%) than 

those with normal swallowing functioning (17.0%), resulting in a 1.7-fold higher risk of 1-year 

mortality. Also, poor oral health in combination with swallowing dysfunction was found to show 

the highest mortality rates (35.0%) and 2.6 times (95% CI, 1.15-5.89; p = .022) higher mortality 

risk (13.0%) than those with normal swallowing functioning and good oral health (Hägglund et 

al., 2019). Limitations of Hägglund et al.’s (2019) cohort study included potential confounders 

that were not considered that could have impacted mortality rates such as emotional distress or 

socioeconomics. The authors (2019) admitted that a major limitation of the study included only 
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investigating an overall cause of death instead of focusing on a pneumonia-related cause of 

death.  

According to Streicher et al. (2018), dysphagia is a condition that often goes undiagnosed 

and untreated. Signs of dysphagia frequently involve unintended weight loss, refusal to eat, 

coughing, choking, drooling, and a wet voice after swallowing (Streicher et al., 2018). Another 

dangerous condition associated with dysphagia is a silent aspiration, whereby residents may 

incur an impaired cough reflex with swallowing problems which often go unnoticed and 

undiagnosed (Streicher et al., 2018). In a setting of 926 nursing homes from 19 countries with 

participants aged 65 years or older, Streicher et al.’s (2018) cross-sectional study analyzed the 

prevalence rates of dysphagia, characteristics of residents with dysphagia, and the type of 

nutrition residents with dysphagia received based on the nutritionDay study conducted between 

2007 and 2014. Instituted in 2007, the nutritionDay study is an annual 1-day cross-sectional 

survey of nursing homes worldwide with the primary aim to increase awareness of malnutrition 

thereby enhancing the quality of nutritional care for LTOPs (Streicher et al., 2018). Based on 

Streicher et al.’s (2018) findings, dysphagia was observed in 13.4% of the LTOPs (n = 3148). 

Otherwise known as “oral phase dysphagia”, residents with chewing problems were 10 times 

more likely to have dysphagia than those without chewing problems (Streicher et al., 2018, p. 

146). According to the authors (2018), oral phase dysphagia was associated with tooth loss and 

ill-fitting dentures, causing chewing problems leading to a poorly degraded bolus, making 

swallowing extremely difficult. Dysphagia was associated with poor nutritional status, 

dehydration, digestive diseases, neurological diseases, and the use of antibiotics (Streicher et al., 

2018). Limitations of Streicher et al.’s (2018) study included methods of data collection as 

information was drawn from the nutritionDay study. Further, collected data was entered by long-
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term care facility staff whose qualifications on scientific data entry were not readily available 

(Streicher et al., 2018). Finally, dysphagia may have been underreported as observation of 

dysphagia by long-term facility caregivers as well as identification of dysphagia symptoms by 

LTOPs often go unnoticed (Streicher et al., 2018). 

Malnourishment resulting from poor oral health, especially in cases of edentulism, often 

leads to LTOPs’ weight loss, low body mass index, and sarcopenia (Chiesi et al., 2019). Chiesi et 

al.’s (2019) cross-sectional study of 176 subjects from 5 nursing homes in Florence, Italy found 

that almost 80% of subjects had poor to medium oral health conditions. The participants who 

exhibited cognitive limitations had high levels of dependency for activities of daily living and 

displayed worse oral health conditions (p < 0.05). Chiesi et al. (2019) did not find that 

malnutrition was associated with the subjects’ oral health condition (p = 0.128), most likely 

because residents had adapted to their oral conditions and made behavioral modifications for 

chewing. Chiesi et al.’s (2019) study was limited in that the researchers struggled with gaining 

the consent of some LTOPs, damaging recruitment efforts. Additionally, the authors (2019) 

recognized that enrollment of nursing homes was difficult which may have negatively impacted 

the external validity of the results.  

As Chiesi et al. (2019) pointed out, accepting the residents’ behavioral modifications and 

oral health statuses is dangerous for the residents’ oral and overall health leading to resident and 

caregiver negligence. It was further indicated that the maintenance of oral health conditions 

coincided with the preservation of cognitive functioning (Chiesi et al., 2019). Safeguarding 

cognitive functioning is significant, as Chiesi et al. (2019) concluded that failure of cognitive 

functioning worsens nutritional intake and the oral musculoskeletal condition and decreases 

social integration while increasing depression and isolation.  
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Oral health interventions may aid in improving the nutritional status of those suffering 

from cognitive impairments. Implementation of professional brushing by a dental nurse was 

conducted during a controlled, longitudinal interventional study by Barbe et al. (2020). Barbe et 

al. (2020) assessed the oral health, oral health-related quality of life, nutritional status, and 

cognitive abilities of 40 nursing home residents in Germany after the professional brushing took 

place. The authors (2020) determined that professional brushing by a dental nurse improved the 

nutritional status and oral health-related quality of life of those suffering from dementia and 

those without dementia after the intervention took place (Barbe et al., 2020). In addition to 

assistance from a dental professional, the small sample size of 40 nursing home residents 

decreased the generalizability of the results.  

Poor oral health has also led to preventable suffering from oral dental pain for 3.4%-8% 

of LTOPs leading to higher health care costs and risk of respiratory infections, diabetes, 

cardiovascular disease, and even premature death (Hoben et al., 2017). Ortiz-Barrios et al.’s 

(2019) cross-sectional study lasting from June to August 2014 investigated the impacts of poor 

oral health on the oral health-related quality of life of 228 community-dwelling older adults in 

Mexico City. Oral health-related quality of life was assessed according to the Geriatric/General 

Oral Health Assessment Index. A clinical evaluation of participants’ oral health was performed 

in addition to determining the participants’ oral health through the Latent Class Analysis (Ortiz-

Barrios et al., 2019). Oral health deficits included xerostomia (59.2%) and painful chewing 

(25.0%) (Ortiz-Barrio et al., 2019). Ortiz-Barrio et al. (2019) concluded that poor oral health was 

associated with a poor oral health-related quality of life. At the same time, Ortiz-Barrios et al. 

(2019) observed that 43.9% of the population wore dentures, and 100% of denture wearers had 

functional protheses. Ortiz-Barrios et al. (2019) concluded that functional prostheses allowed the 
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performance of functional, physical, and psychosocial activities without pain or discomfort, 

aiding to the achievement of a positive oral health-related quality of life. The authors (2019) 

stipulated that the limitations of their study included an inability to define a causal relationship 

between oral health and oral health-related quality of life within the community-dwelling 

community. The short duration of the study was also a limitation as the authors (2019) admitted 

a longitudinal design would have been more appropriate to determine a causal relationship 

between oral health and oral health-related quality of life.  

Caregiver Oral Health Training 

 

Jablonski et al. (2018) designed the behavioral oral health intervention model, Managing 

Oral Hygiene Using Threat Reduction Strategies (MOUTh), based on the neurobiological 

principles of CRBs during mouth care. The CRBs, according to the authors (2018), were due in 

part to a fear-evoked response to the caregivers’ unintentionally threatening behavior during 

mouth care. Jablonski et al. (2018) conducted a randomized clinical trial of 9 nursing homes and 

100 residents with dementia. The efficacy of a control versus MOUTh was tested in relation to 

two primary outcomes: the reduction in occurrence and intensity of CRBs and the improvement 

of oral health (Jablonski et al., 2018). Based on the authors’ (2018) findings, participants in the 

MOUTh group were twice as likely than the control group to allow mouth care, allowing longer 

periods of mouth care (d = 0.56). Still, the authors (2018) conceded that only a small reduction in 

intensity of CRBs was noted (d = 0.16) in addition to improvements in oral health (d = 0.18). 

Overall, MOUTh enabled the management of CRBs exhibited by LTOPs with dementia during 

mouth care although not eradicating them (Jablonski et al., 2018). Jablonski et al. (2018) stated 

that limitations of the study included researchers performing MOUTh which threatened external 

validity. In addition, the authors (2018) theorized that while dental or denture plaque were not 
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measured, their measurements could have contributed to more reliable data pertaining to mouth 

care.  

 Zimmerman et al. (2014) conducted a pilot study of a culture change practice within 

long-term care facility homes known as Mouth Care Without a Battle. According to the authors 

(2014), the Mouth Care Without a Battle program was implemented in 2014 by 6 certified 

nursing assistants caring for 97 LTOPs in 3 nursing homes. Data was collected based on the 

change in mouth care practices, residents’ oral hygiene, and the effectiveness of mouth care 

performed by caregivers (Zimmerman et al., 2014). The results of the intervention included 

significant increases in cleaning of the lingual areas of teeth (ranging from 33% before training 

to 100% after training; p < .028 to p < .001). Zimmerman et al. (2014) noted interdental spaces 

were cleaned 0% of the time before the training and between 88% (upper jaw) and 91% (lower 

jaw) of the time after training (p < .001), and the oral hygiene of the plaque observed (p-value 

ranged from .04 to < .001) was significantly improved. The time spent to provide mouth care had 

increased from 3.5 to 6.7 minutes on average. The Mouth Care Without a Battle program 

provided caregivers with increased knowledge and confidence in providing oral care practices (p 

= .03). Altogether, Zimmerman et al. (2014) concluded that skill-building in mouth care 

techniques and products and relationship dynamics to address CRBs were central to improving 

staff self-efficacy and promote a culture of mouth care provisions.  

Similar to Jablonski et al. (2018), Zimmerman et al. (2014) admitted that maintaining 

such a program as Mouth Care Without a Battle will require additional time for the program. 

Therefore, the sustainability of the program was a limitation. Zimmerman et al. (2014) 

discovered that if every resident in a 100-bed nursing home required care, Mouth Care Without a 

Battle would require 6.7 minutes to complete on each resident equating to an additional 11 hours 
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per day. The extra time would further equate to time and financial costs that the facility would be 

forced to incur. To counteract the costs, Zimmerman et al. (2014) proposed that the “business 

case” for Mouth Care Without a Battle would be achieved if pneumonia and hospitalization rates 

of residents were to be reduced, if quality is improved consistent with regulatory standards, and 

if exemplary oral hygiene became a marketing advantage.  

Although Jablonski et al. (2018) and Zimmerman et al. (2014) have proposed and 

implemented programs to heighten the oral health awareness of caregivers and improve oral 

health practices for LTOPs, there is a lack of research on oral health training of caregivers and 

intended results. As stipulated by Hoben et al. (2017), existing research pertaining to caregivers 

contains heterogeneity of interventions, making best practice recommendations difficult. The 

generalizability of the studies is also limited as the study populations may not have included 

persons with cognitive deficiencies (Hoben et al., 2017). Hoben et al. (2017) have also argued 

that no research exists where caregivers are encouraged to promote residents to provide their 

own oral self-care. However, the MOUTh intervention implemented by Jablonski et al. (2018) 

and Mouth Care Without a Battle implemented by Zimmerman et al. (2014) each stress the 

importance of autonomy and self-efficacy for residents as a means of decreasing or maintaining 

CRBs. Nonetheless, Hoben et al. (2017) does support Jablonski et al.’s (2018) and Zimmerman 

et al.’s (2014) contentions that increased strategies are necessary to prevent and overcome CRBs 

in order to foster improved oral health amongst LTOPs. 

Zhang et al. (2021) performed a single-blinded prospective cohort study of 168 LTOPs 

with Alzheimer’s disease in 32 nursing homes in the Greater Zhengzhou Area of China. The aim 

of the study (2021) was to investigate the effects of caregiver oral health training programs on 

caregivers’ oral health knowledge and skillsets. The authors (2020) further studied whether the 



 66

newfound oral health knowledge and skillsets of caregivers influenced the LTOPs’ oral hygiene. 

Additionally, Zhang et al. (2021) sought to identify the training aspects that were most influential 

in achieving the caregivers’ and the LTOPs’ oral health improvements. The 168 LTOPs with 

Alzheimer's disease were paired with 168 caregivers. The LTOPs were randomly assigned to one 

of three groups: control, limited training, and comprehensive training, and caregivers were also 

divided into three groups according to the LTOPs’ assigned groups (Zhang et al., 2021). 

Caregivers in all groups watched a video on oral hygiene and were given a detailed description 

of the modified Bass brushing technique (Zhang et al., 2021). Caregivers in the control group did 

not receive any further instruction, while a dental hygienist asked the caregivers in the limited 

training group to demonstrate the modified Bass brushing technique on the caregiver’s teeth 

(Zhang et al., 2021). The caregivers in the comprehensive training group performed the brushing 

technique with a close inspection by the dental hygienist to ensure all brushing steps were taken 

and correcting when necessary (Zhang et al., 2021). An oral health assessment for all caregivers 

and LTOPs was performed by 1 of 2 periodontists using the parameters of the modified Quigley-

Hein Plaque Index (PI) and Gingival Index (GI) (Zhang et al., 2021). Ultimately, after six weeks, 

the comprehensive training group achieved a reduction in PI and GI scores in patients with 

Alzheimer’s disease (PI: 2.46 ± 0.52, GI: 1.24 ± 0.24, week 6) (Zhang et al., 2021). Likewise, 

caregivers' PI and GI scores improved through the comprehensive training group (PI: 1.41 ± 

0.38, GI: 0.88 ± 0.19, week 6) (Zhang et al., 2021). In total, the number of caregiver training 

sessions improved the LTOPs’ PI and GI scores, whereas the limited training sessions were not 

effective on caregiver or LTOPs’ outcomes (Zhang et al., 2021). The authors (2021) concluded 

that the oral health training programs positively impacted caregivers’ oral health knowledge and 

skills, which ultimately improved both the caregivers’ and LTOPs’ oral health. As suggested by 
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Zhang et al. (2021), a limitation of the study was the limited number of training sessions 

allocated to the caregivers, which prevented adequate oral hygiene training levels. The unknown 

sustainability of the training program was also a limitation, as the authors (2021) stipulated that a 

follow-up of the program was not conducted. 

Methodology 

 

Search Procedures 

  

A thorough review of the literature related to oral health, oral care interventions, and 

residents’ quality-of-life outcomes within long-term care facilities was conducted. The review 

highlighted the following topics: (a) geriatric oral health, (b) oral health interventions, (c) 

quality-of-life outcomes, and (d) caregiver oral health training. 

Libraries Used 

 

One library, the Health Professions Division Library at the University of Bridgeport 

Wahlstrom Library was used for the search of the sources for this literature review.  

Search Engines and Databases Used 

 

 The following databases were used to search for the sources for this literature review. 

Electronic databases included articles from PubMed, Scopus, EBSCOhost, BMJ Open Access 

and free journals, the American Dental Association, the American Dental Hygiene Association, 

National Institutes of Health, National Library of Medicine, Wiley Online Library, Google 

Scholar, National Institute on Aging, the Centers for Disease Control and Prevention, Centers for 

Medicare and Medicaid Services, Health Resources and Services Administration (HRSA), and 

the World Health Organization.  
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Search Terms 

 

 The search terms included: (a) aging, (b) oral health, (c) geriatric oral health, (d) 

toothbrushing, (e) interdental plaque removal, (f) prosthetic appliances, (g) nursing home-

acquired pneumonia, (h) diabetic glucose control, (i) diet and nutrition, (j) long-term care 

facilities, (k) long-term care facility caregivers, and (l) caregiver oral health training.   

Boolean Strings 

 

 Boolean strings were utilized for the search of the literature. Boolean strings used: oral 

health AND long-term care facilities, oral health AND geriatrics, poor AND oral health AND 

long-term care facilities, oral health AND diabetes, oral health AND pneumonia, oral health 

AND pneumonia AND long-term care facilities, oral health AND diet, oral health AND 

nutrition, long-term care facilities AND caregivers, long-term care facilities AND caregivers 

AND oral health, long-term care facilities AND oral health training, toothbrushing AND long-

term care facilities, prosthetics AND long-term care facilities, oral health AND quality-of-life 

outcomes, nursing home residents AND health-related quality-of-life, and nursing home 

residents AND oral health-related quality-of-life. 

Inclusion Criteria  

 

There were four inclusion criteria that included (a) literature published since 2013, except 

historical sources; (b) English-language text, (c) websites pertaining to oral health interventions 

and long-term care facility residents’ quality-of-life outcomes; and (d) peer-reviewed articles. 

Sources from the last 8 years were considered for inclusion in the literature review. However, 

pertinent seminal articles were included for historical purposes. 
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Exclusion Criteria  

There were four exclusion criteria that included (a) literature published before 2013; 

except historical sources; (b) text not published in English, (c) articles not peer-reviewed; and (d) 

articles not pertaining to oral health interventions and long-term care facility residents’ quality-

of-life outcomes.  

Results 

 

 The original research question of this literature review was, “What are the effects of 

caregiver assisted oral health interventions on long-term care facility residents’ health-related 

quality-of-life outcomes?” This literature review has examined studies pertaining to oral health 

interventions performed by caregivers to maintain long-term care facility residents’ quality-of-

life. This section provides a synopsis of the major outcomes from studies included in the 

literature review.  

Geriatric Oral Health 

 

 As exhibited in this literature review, oral health is critical to a person’s overall health 

and well-being throughout all stages of life (Office of Disease Prevention and Health Promotion, 

2020). According to Ghezzi et al. (2021), a marker of successful aging involves an understanding 

that daily mouth care and oral health prevention are critical to preserving one’s oral health. 

Consequently, aging successfully requires the maintenance of one’s oral health and functioning 

dentition throughout one’s lifetime (Ghezzi et al., 2021).   

Older adults often have risk factors that may hinder daily mouth care or the ability to 

access preventative oral care such as comorbid conditions, pharmacotherapy, functional 

disabilities, and cognitive impairments (Henshaw & Karpas, 2021). Poor oral health is often 

affiliated with conditions such as diabetes, cardiovascular disease, and various types of cancer 
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(National Prevention, Health Promotion, & Public Health Council, 2016). Tooth loss leads to 

undernourishment, shrunken facial structuring, and feelings of embarrassment or shame, (Griffin, 

2012 as cited in Parker et al., 2020). 

The National Health and Nutrition Examination Survey (NHANES), a cross-sectional 

survey of non-institutionalized older adults ages 65 years and older for the years 1999-2004 to 

2011-2016, was conducted by the CDC (2019). Trends from the survey indicated that the 

prevalence of dental caries in 2011-2016 increased 3% since 1999-2004 (96% and 90%, 

respectively) (CDC, 2019). However, the prevalence of edentulism among older adults ages 65 

years and older decreased 10% between the years of 1999-2004 (27%) and 2011-2016 (17%) 

(CDC, 2019).  

A need exists for preventative oral health care within long-term care facilities. A study by 

Dahm et al. (2015) found that more than half of LTOPs have enamel and root caries with an 

appreciable portion of the population experiencing gingival recession, heavy consumption of 

fermentable carbohydrates, poor oral hygiene, and decreased fluoride exposure. In addition, 

Dahm et al. (2015) determined that 23% of the total LTOP population has severe periodontal 

disease resulting from chronic diseases and disabilities, race, gender, polypharmacy, low income, 

and lack of access to oral care before their admittance. Likewise, Hoben et al. (2017) determined 

that 44-76% of LTOPs with natural teeth experience dental caries. Hoben et al. (2017) also found 

that 66-74% of the LTOP population suffers from gingivitis, and 32-49% suffer from 

periodontitis. Wearing removable prosthetics was also found to predispose LTOPs to develop 

oral diseases such as oral candidiasis and denture stomatitis resulting from Candida albicans 

(Dahm et al., 2015). 
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 Dahm et al. (2015) ascertained LTOPs’ physical disabilities resulting from falls, the 

deterioration of the aging body, arthritis, stroke, spinal cord injuries, and blindness as common 

conditions impacting LTOPs’ personal oral health capabilities. Further, LTOPs suffering from 

physical and mental disabilities have been found to suffer from the poorest oral hygiene (Dahm 

et al., 2015). Common cognitive disabilities within long-term care facilities include dementia, 

stroke, and Alzheimer’s disease which all encumber a LTOPs’ ability to perform personal oral 

hygiene (Dahm et al., 2015). As a result of the physical and cognitive disabilities exhibited by 

LTOPs, long-term care facility caregivers are relied upon to assist with activities of daily living, 

including mouth care. 

 Riggs et al. (2020) conducted a pilot study of 15 LTOPs from a treatment group long-

term care facility and 15 LTOPs from a control group long-term care facility (n = 30). The 

authors (2020) determined a statistically significant association between caries and an 

association with OHIP-5 scores (p = 0.0082). There was also a statistically significant difference 

between the pre- and post-treatment scores (p = 0.0222). In total, the LTOPs from the treatment 

group that received oral health education and debridement had improved perceptions of their oral 

health-related quality of life (Riggs et al., 2020). Thus, Riggs et al. (2020) concluded that there is 

a low priority placed on oral hygiene management within long-term care facilities even though 

assistance with daily mouth care led to LTOPs’ improved oral health and quality of life. 

 Palati et al.’s (2020) questionnaire-based survey of LTOPs revealed that poor oral 

hygiene was dominant amongst the 103 participants with very little oral health knowledge or 

concern. Furthermore, oral lesions were commonly found amongst the LTOPs, although 71% of 

the participants considered oral lesions to be a part of the normal aging process (Palati et al., 

2020). Palati et al. (2020) ascertained that oral lesions resulted from trauma, systemic diseases, 
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medications, poor nutritional status, poor oral hygiene status, and age. The results of Palati et 

al.’s (2020) study indicated that the oral mucosa changes attributed to aging included bacterial, 

fungal, viral, parasitic infections, physical and thermal alterations, immune system alterations, 

systemic diseases, and tumors. Finally, the authors (2020) specified that the lack of emphasis on 

oral health attributed to the LTOPs’ poor oral health status, oral health knowledge, and attitudes 

toward oral health.   

Oral Health Interventions 

  

 Daily oral health interventions are necessary to maintain optimum oral health. This 

literature review presented information pertaining to daily oral health interventions provided by 

long-term care facility caregivers. Daily oral health interventions contribute to the preservation 

and improvement of long-term care facility residents’ oral health and quality-of-life outcomes. 

Oral health interventions include toothbrushing, interdental plaque removal, and care for 

prosthetic appliances.  

Toothbrushing 

  

The main goal of toothbrushing is the removal of the oral microbial biofilm found on the 

enamel of exposed tooth surfaces and other oral structures including dentin, cementum, gingiva, 

oral mucosa, carious lesions, restorations, dental implants, and dentures (Yu et al., 2017). The 

oral microbial biofilm is the essential factor in the development of caries (Yu et al., 2017). 

Dental plaque removal is critical to maintaining oral and overall health.  

The amount of dental plaque exhibited by LTOPs has been found to be extensive (Fjeld 

et al., 2018). In a cluster randomized intervention trial of 219 long-term care facility residents 

conducted by Weintraub et al. (2018), up to 1/3 of the LTOPs’ tooth surfaces were covered by 

dental plaque or debris. Weintraub et al. (2018) documented the presence of extrinsic staining, 



 73

mild to moderate gingival inflammation, and areas of moderate plaque to heavy plaque covering 

denture surfaces. In summary, Weintraub et al. (2018) determined that based on the LTOPs’ 

baseline data, improved oral hygiene and denture cleanliness was necessary. Improvement of 

oral hygiene and denture cleanliness could be accomplished, according to Weintraub et al. 

(2018), by long-term care facility caregivers increasing their assistance with daily mouth care 

and denture cleaning.  

 Barbe et al. (2020) conducted a controlled, longitudinal interventional study of 40 nursing 

home residents in Germany. The authors (2020) deduced that the oral hygiene status of residents 

was poor and thus needed improvement. To improve the oral hygiene of residents, in addition to 

ongoing oral hygiene provided by nursing home caregivers, a dental nurse brushed long-term 

care facility participants’ teeth with a Dr. Barman’s Superbrush over three months in three-week 

intervals. In total, regular daily mouth care by long-term care facility caregivers and professional 

brushing by a dental nurse led to significant improvements in the Mini Nutritional Assessment (p 

= .012) and in oral health-related quality-of-life (OHRQoL) (p = .031) for all residents (Barbe et 

al., 2020). 

 Questions often arise regarding the effectiveness of brushing based on the type of 

toothbrush used. In Lavigne et al.’s (2017) single-blinded randomized control trial of 57 LTOPs, 

the residents were randomly assigned to power toothbrushes or usual oral care groups. From 

baseline to the six-week study period, both groups saw positive results. Overall, Lavigne et al. 

(2017), concluded that both toothbrushes improved periodontal inflammation levels and plaque 

removal (p < .0001). Lavigne et al. (2017) proposed that the results may have been attributed to 

the Hawthorne Effect as caregivers may have improved their brushing techniques for both 

groups. 
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Interdental Plaque Removal 

 

 Cepeda et al. (2017) conducted a cross-sectional population-based study using data from 

the 2011-2014 National Health and Nutrition Examination Survey. The authors (2017) found an 

association between lack of flossing and periodontitis to be statistically significant. Additionally, 

the authors (2017) deduced that those who flossed more than 1 time per week were 17% less 

likely to have periodontitis.  

Muralidharan et al. (2019) completed an open-labeled clinical nonexperimental study of 

60 adult patients. Muralidharan et al (2019) documented a statistically significant reduction in 

gingivitis, bleeding, and plaque accumulation within a group of participants who used a manual 

toothbrush and flossed with an unwaxed floss daily. The same group showed improved bleeding 

index scores after two weeks. In summary, Muralidharan et al. (2019) surmised that combining 

daily toothbrushing and flossing led to a significant reduction in plaque accumulation and 

gingival bleeding.  

 Marchesan et al.’s (2018) study on the prevalence of oral diseases and missing teeth 

among interdental cleaning users and nonusers utilizing data from the 2011-2012 and 2013-2014 

National Health and Nutrition Examination Surveys determined that interdental cleaning lowered 

the prevalence of oral disease. The authors (2018) observed that participants who utilized 

interdental cleaning aids had a lower percentage of interproximal clinical parameters of 

periodontal disease, lower numbers of carious lesions, and lower numbers of missing teeth. 

Marchesan et al. (2018) promote the use of interdental cleaning aids to promote optimal oral 

health. 

Marchesan et al.’s (2020) longitudinal study of flossing at home and the prevalence of 

periodontal disease and caries in older adults aged 65 years and older found that flossers 
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exhibited statistically significant lower numbers of sites with interproximal clinical parameters of 

periodontal disease (iCAL ≥ 3mm; iPD ≥ 4 mm), less coronal caries (p = 0.02), and lower 

numbers of interproximal caries (p = 0.06). Over a 5-year period, participants who flossed lost 

fewer teeth, with an average loss of 1 tooth compared to 4 teeth in non-flossers (Marchesan et al., 

2020). The results revealed that non-flossers showed 18.7%, 23.9%, 21.8%, and 41.6% increased 

tooth loss for premolars, canines, incisors, and molars, respectively (Marchesan et al., 2020).  

Prosthetic Care 

 

 Prosthetic care is paramount to the longevity of the appliance as well as the prevention of 

oral diseases caused by the yeast, Candida albicans. According to Duyck et al. (2016), denture 

cleanliness and oral hygiene practices of denture wearers is overwhelmingly poor. Poor denture 

hygiene increases the risk for oral infections, discomfort, and aspiration pneumonia (Duyck et 

al., 2016). In a study of denture wearers’ oral hygiene, Arab and Arab (2019) noted the quality of 

oral hygiene and cleaning habits was poor amongst older aged groups (> 70 years old). The lack 

of hygiene was attributed to the older aged groups’ inability to maintain good denture hygiene 

due to mental and or physical handicaps, lack of motivation, lack of basic knowledge, or simply 

carelessness or neglectfulness (Arab & Arab, 2019). In summary, Arab and Arab (2019) promote 

effective denture care education and training efforts to support denture cleanliness.  

 The results of Zimmerman et al.’s (2017) cross-sectional study of 506 residents from 14 

nursing homes in North Carolina included oral hygiene scores averaged 1.7 (of 3; SD = 0.8) for 

PI-LTC, 1.5 (of 4; SD = 0.9) for the GI-LTC, and 2.2 (of 4; SD = 1.2) for the DPI. In total, 

plaque covered more than one-third of the tooth surface, LTOPs exhibited mild gingival 

inflammation, and 50% or more of denture surfaces were covered in plaque (Zimmerman et al., 

2017). The authors (2017) theorized that in addition to LTOPs being impacted by Alzheimer’s 
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disease and dementia, leading to uncooperative behaviors, poor oral health may have also been 

attributed to the lack of long-term care facility caregivers’ oral health knowledge and training.

 Similarly, Weintraub et al.’s (2018) two-year cluster randomized trial of 219 nursing 

home residents over a 24-month period revealed denture plaque indexes equating to 1/3 of 

denture surfaces covered in moderate to heavy plaque. Zimmerman et al. (2017) and Weintraub 

et al. (2018) both encourage increased oral health training of long-term care facility caregivers so 

that appropriate daily mouth care is provided to LTOPs. LTOPs will inevitably benefit from 

improved oral and overall health with enhanced mouth care (Weintraub et al., 2018; Zimmerman 

et al., 2017). 

Care for prosthetics also includes regular denture screenings to ensure the denture is 

intact and is fitting properly. In Cheruvathoor et al.’s (2020) hospital-based cross-sectional study 

of geriatric patients aged 60 years and older with systemic diseases, 136 denture wearers (71.3%) 

were found to have mucosal lesions with denture stomatitis being the most common lesion 

(24.3%). As concluded by the authors (2020), the increased instances of oral mucosal lesions 

within the geriatric population are often exacerbated by prosthetics, such as dentures. Timely 

screening and assessments of the denture and the LTOPs’ oral mucosa were shown to help 

prevent oral mucosal lesions from developing or worsening (Cheruvathoor et al., 2020).  

Quality-of-Life Outcomes 

 

As illustrated in this literature review, poor oral health has detrimental effects on overall 

health and well-being (Porter et al., 2015). The damaging effects of poor oral health cause poor 

quality-of-life outcomes for those residing in long-term care facilities. Studies of long-term care 

facility resident populations featured within this literature review focused on the following 
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quality-of-life outcomes: nursing home-acquired pneumonia, diabetic glucose control, and diet 

and nutrition.  

Nursing Home-Acquired Pneumonia 

  

Nursing home-acquired pneumonia is estimated to affect more than 250,000 LTOPs 

annually, resulting from aspiration of microorganisms from the oral cavity (Zimmerman et al., 

2020). Lim et al.’s (2016) study of 282 LTOPs, aged ≥ 70 years old with newly diagnosed 

pneumonia determined that residence within a care home was a significant risk factor for 90-day 

mortality from nursing home-acquired pneumonia. In addition to residence within a care home, 

risk factors associated with 90-day mortality included underlying disease, inappropriate 

antimicrobial agents, and structural lung diseases (Lim et al., 2016). An important result of Lim 

et al.’s (2016) study was the observation that the characteristics of the long-term care facility had 

a significant impact on mortality risks. For instance, Lim et al. (2016) concluded that high 

turnover rates of caregivers and medical providers in addition to poor institutional protocols and 

factors were associated with increased incidence of nursing home-acquired pneumonia and 

subsequent nursing home-acquired mortality rates. 

The long-term care facility caregiver’s role in preventing nursing home-acquired 

pneumonia is critical to the preservation of the LTOPs’ overall health and well-being. 

Zimmerman et al.’s (2020) randomized cluster trial of 2152 residents from 14 paired North 

Carolina nursing homes investigating the effectiveness of the caregiver oral health training 

program, Mouth Care Without a Battle spanned a 2-year period whereby the incidence of 

pneumonia per 1000 resident-days was 0.67 and 0.72 in the intervention and control, 

respectively. The post hoc results after 1 year of the study determined a decrease in the 

prevalence of pneumonia in 31% of the LTOPs (95%, CI, 0.94; p = .03) (Zimmerman et al., 
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2020). Zimmerman et al. (2020) advocated for sustainable and consistent daily mouth care 

regimens provided by long-term care facility caregivers based on their findings of improved 

pneumonia occurrence rates after 1 year. 

Takeuchi et al. (2019) conducted a prospective cohort study of 156 residents aged 70 

years old and older from eight nursing homes in Aso, Japan. The authors (2019) found that 

aspiration risk was high and significantly associated with a greater risk of developing pneumonia 

(HR, 4.36; 95% CI, 1.58-17.04). Edentulous LTOPs who did not wear dentures had a 

significantly high risk of developing pneumonia (7.34; 95% CI, 1.02-52-63). Denture wearing, 

concluded Takeuchi et al. (2019), affected the risk of aspiration, generating a decreased 

occurrence of pneumonia. Further, the authors (2019) learned that residents with < 10 teeth who 

did not wear dentures lacked self-oral cleaning or caregiver-assisted cleaning regimens, leading 

to decreased salivary functioning and increased risk of respiratory pathogens and dysphagia. 

Conversely, Hollaar et al.’s (2017b) multicenter study of 103 participants with dysphagia 

in 17 nursing homes did not support denture cleaning alone as a mechanism to decrease 

aspiration pneumonia. Hollaar et al. (2017b) revealed that incorporation of 0.05% chlorhexidine 

oral rinse was not found to reduce the prevalence of aspiration pneumonia. Instead, Hollaar et al. 

(2017b) argued that closer assessment of residents’ eating, drinking, and chewing abilities should 

be stressed in addition to tongue cleaning to improve the LTOPs’ coughing ability, inevitably 

decreasing aspiration risk. Nonetheless, Hollaar et al. (2017b) supported continued daily mouth 

care to promote the preservation of the LTOPs’ oral and overall health.  

Diabetic Glucose Control 

 

Diabetes mellitus (DM) affects 25% of LTOPs residing in long-term care facilities 

according to studies utilized in this literature review (Dahm et al., 2015). Nazir et al. (2018) 
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illustrated within their study that DM patients experience high counts of oral health issues such 

as caries, xerostomia, oral candidiasis, lichen planus, geographic tongue, burning mouth 

syndrome, periodontal disease, edentulism, sensory disorders, taste alterations or loss, salivary 

gland dysfunction, and oral infections. Additionally, Darling-Fisher et al. (2015) reported that 

two-thirds of people with diabetes have severe periodontitis, grossly limiting their glycemic 

control. Severe periodontitis has also been reported to lead to higher-long-term blood sugar 

levels (glycated hemoglobin or HbA1c) and place a person at greater risk of developing 

gestational diabetes, DM II, eye and kidney damage, myocardial infarction, and stroke (Darling-

Fisher et al., 2015).  

The results of Taboza et al.’s (2018) cross-sectional study revealed that edentulous 

participants had higher FBG levels (155.7 ± 70.9) in comparison to participants with moderate or 

severe periodontitis (136.6 ± 33.8) and no or mild periodontitis (123.1 ± 36.7). Although the 

authors (2018) theorized that the dentate participants would have higher FBG levels, the 

edentulous participants had higher glycemic levels and a greater tendency to exhibit 

hyperglycemia. When comparing the participants with no or mild periodontitis with moderate or 

severe periodontitis, participants with moderate and severe periodontitis had higher scores of 

plaque index, gingival bleeding index, and probing depths (Taboza et al., 2018). Dentate 

participants with moderate or severe periodontitis also had higher FBG levels and a tendency to 

exhibit hyperglycemia (Taboza et al., 2018). The authors (2018) deduced that periodontal disease 

negatively affected glycemic control, leading to diabetes complications. Finally, the authors 

(2018) theorized that the diabetic patients who neglected their overall health increased their 

diabetes complications. 
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Huang et al.’s (2013) cross-sectional study compared 70,363 older adults aged 65 years 

old or older with diabetes with 308,658 older adults aged 65 years old or older without diabetes. 

The damaging link between diabetes and poor oral health was documented within the study. The 

authors (2013) determined that older adults with diabetes exhibited 82.3% of permanent tooth 

loss compared to those without diabetes at 74.3%. Health-related quality of life was also 

determined to be lower in adults with diabetes as those with diabetes self-reported their health as 

fair or poor (47.7%) compared to older adults without diabetes (22.7%). Finally, older adults 

with diabetes reported higher numbers of physically unhealthy days (8.35 ± 0.09), mentally 

unhealthy days (3.03 ± 0.06), and activity limitation days (3.03 ± 0.06) (Huang et al., 2013). 

Diet and Nutrition 

 

Dahm et al. (2015) stipulated that 15-60% of LTOPs suffer from nutritional deficiencies 

due to medication side effects, malnutrition, or a reduced appetite. Further intensifying 

nutritional deficiencies are loose and fractured teeth, missing teeth, and ill-fitting dentures 

(Dahm et al., 2015). Hägglund et al.’s (2019) prospective cohort study of 391 residents in 36 

intermediate care homes included findings that residents diagnosed with dysphagia were more 

likely to have increased mortality rates higher among those with swallowing dysfunction 

(31.0%) than those with normal swallowing functioning (17.0%) resulting in a 1.7-fold higher 

risk of 1-year mortality. Poor oral health in combination with swallowing dysfunction showed 

the highest mortality rates (35.0%) and 2.6 times (95% CI, 1.15-5.89; p = .022) higher mortality 

risk than those with normal swallowing function and good oral health (Hägglund et al., 2019). 

Dysphagia has been identified in this literature review as a condition that is often 

undiagnosed and untreated (Streicher et al., 2018). Streicher et al. (2018) analyzed the 

prevalence rates of dysphagia, characteristics of residents with dysphagia, and the type of 
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nutrition residents with dysphagia received in 926 nursing homes from 19 countries with 

participants aged 65 years or older. Data from the nursing homes was derived from the 

nutritionDay study conducted between 2007 and 2014. Streicher et al. (2018) observed 

dysphagia in 13.4% of the LTOPs (n = 3148) and residents with chewing issues were 10 times 

more likely to have dysphagia than those without chewing issues. In total, oral phase dysphagia 

was associated with tooth loss and ill-fitting dentures, swallowing issues, poor nutritional status, 

dehydration, digestive diseases, neurological diseases, and the use of antibiotics (Streicher et al., 

2018).  

Malnourishment has also been associated with the repercussions of poor oral health 

(Chiesi et al., 2019). Chiesi et al.’s (2019) cross-sectional study of 176 subjects from 5 nursing 

homes in Florence, Italy found that almost 80% of residents had poor to medium oral health 

conditions. Residents who had higher levels of care dependency exhibited the worse oral health 

conditions (p < 0.05). Though Chiesi et al. (2019) did not find malnutrition as a result of 

subjects’ oral health conditions (p = 0.128), the authors theorized that residents adapted to their 

oral conditions and modified their ability to chew.  

Oral health interventions provided by caregivers were found to improve the nutritional 

status of LTOPs (Barbe et al., 2020). For instance, in Barbe et al.’s (2020) controlled, 

longitudinal interventional study of professional brushing by a dental nurse, the authors 

determined professional brushing improved the nutritional status and oral health-related quality 

of life for residents. Of particular interest, the authors (2020) found that professional brushing 

supported the improvement of the nutritional status (p = .012) for those suffering from dementia 

and the overall improvement in the Geriatric Oral Health Assessment Index (p = .031) for those 

with and without dementia. Based on their findings, Barbe et al. (2020) concluded that increased 
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efforts and time dedicated to oral health interventions by caregivers will improve LTOPs’ 

nutritional statuses and oral health-related quality-of-life.  

Finally, Ortiz-Barrio et al. (2019) conducted a cross-sectional study investigating the 

impacts of poor oral health on the oral health-related quality-of-life of 228 community-dwelling 

older adults in Mexico City. The authors (2019) determined that 59.2% of the adults suffered 

from xerostomia and painful chewing impacted 25% of the population. In total, poor oral health 

was found to lead to poor oral health-related quality-of-life (Ortiz-Barrio et al., 2019). While 

43.9% of the population wore dentures, those with functional prostheses were allotted adequate 

performance of functional, physical, and psychosocial activities without pain or discomfort, 

aiding to a positive oral health-related quality of life (Ortiz-Barrio et al., 2019). 

Caregiver Oral Health Training 

 

 In addition to being a care dependency and housing resource for LTOPs, long-term care 

facilities have also been identified as an employment resource for healthcare providers. As 

examined in this literature review, long-term care facilities are a source of employment for the 

nursing profession as half of long-term care facilities employ CNAs (Sifuentes & Lapane, 2020). 

No matter their nursing affiliation, long-term care facility caregivers are all depended upon to 

provide assistance with activities of daily living for care dependent LTOPs. Daily mouth care is 

but one important activity of daily living that care dependent LTOPs require, especially for the 

estimated 50-75% of LTOPs residents diagnosed with dementia and the 11% who have yet to be 

diagnosed with dementia (Hoben et al., 2017).  

 Though caregivers are depended upon for assistance with activities of daily living, 

LTOPs with cognitive disabilities often exhibit care-resistant behaviors (CRBs) that make 

providing mouth care difficult. Programs have been established to aid caregivers in providing 
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effective daily mouth care to residents who exhibit such behaviors. Jablonski et al. (2018) 

conducted a randomized clinical trial of 9 nursing homes with 100 residents with dementia to test 

the efficacy of a control program versus the oral health program, MOUTh. The authors (2018) 

found that participants in the MOUTh group were twice as likely to allow mouth care and longer 

periods of mouth care (d = 0.56). A small reduction in the intensity of CRBs was noted (d = 

0.16) as well as improved oral health (d = 0.18). Jablonski et al. (2018) stressed that the MOUTh 

program aided caregivers to improve the management of LTOPs’ CRBs during mouth care, 

allowing for more effective oral hygiene care and ultimately the improvement of residents’ oral 

health-related quality of life.  

 Zimmerman et al.’s (2014) Mouth Care Without a Battle program proved to be successful 

for the overall health of LTOPs. In Zimmerman et al.’s (2014) pilot study of six certified nursing 

assistants caring for 97 LTOPs in three nursing homes, the training program led to 100% of 

lingual surfaces of the teeth being cleaned (p < .001), 88% of the maxillary interdental spaces 

being cleaned, and 91% of mandibular interdental spaces being cleaned (p < .001). There was 

also significant improvement in plaque accumulation (p-value ranged from .04 to < .001) as well 

as time spent by caregivers providing mouth care, increasing from 3.5 to 6.7 minutes on average 

(Zimmerman et al., 2014). Most notably, an increase in the oral health knowledge and 

confidence of caregivers was discovered (p = .03) leading to improved mouth care techniques as 

well as establishing a culture of mouth care provisions dedicated to improving LTOPs’ oral and 

overall health (Zimmerman et al., 2014). To summarize, Zimmerman et al. (2014) advocate for 

oral health intervention programs like Mouth Care Without a Battle to be conducted within long-

term care facilities. The Mouth Care Without a Battle program was shown, according to the 
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authors (2014), to improve increased oral health intervention knowledge and technique for 

caregivers which ultimately led to the increased oral health status of the LTOPs.  

 Finally, Zhang et al.’s (2021) prospective cohort study revealed that after six weeks, 

caregivers who undertook comprehensive oral hygiene training were able to improve their PI and 

GI scores (PI: 1.41 ± 0.38. GI: 0.88 ± 0.19). The comprehensive training incurred by the 

caregivers was also found to improve the LTOPs’ PI and GI scores after six weeks (PI: 2.46 ± 

0.52, GI: 1.24 ± 0.24) (Zhang et al., 2021). Overall, Zhang et al. (2021) reported that caregivers 

who were exposed to comprehensive oral health training attained proficient levels of their oral 

hygiene skillsets which led to an improvement in their oral health. The oral health status of the 

LTOPs also improved as a result of the caregivers’ oral hygiene skillsets. Since the oral health 

status of the LTOPs with Alzheimer’s disease was poor, Zhang et al. (2021) stipulated the need 

for increased oral health training to achieve transference of the oral health knowledge and skills 

to the caregivers.  

 This section presented the results of the studies included within the Review of Literature 

section. The results of the studies substantiated long-term care facility residents’ need for optimal 

oral health. According to the results, optimal oral health of long-term care facility residents can 

be achieved by daily caregiver assisted oral health interventions.    

Discussion 

 There are an estimated 14 million people who require long-term support services in the 

United States (Hayes & Kurtovic, 2020). Long-term support services include routine assistance 

with daily activities, otherwise known as assistance with activities of daily living. Long-term 

support services are typically provided by unpaid caregivers, such as family members, or most 

notable to this literature review, long-term care facility caregivers within long-term care facilities 
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(Hayes & Kurtovic, 2020). Current estimates reveal that 7 in 10 seniors reaching 65 years old are 

expected to require some type of long-term care before the end of their lifetime (Hayes & 

Kurtovic, 2020).  

The increase of the aging population is causing a surge in demand for long-term care 

within long-term care facilities. It is projected that by 2050, the number of people aged 85 years 

or older will triple, and the number of people paying for long-term care will almost double from 

14 million in 2018 to 27 million (Hayes & Kurtovic, 2020). Demand for care is due in part to the 

increased complexity of care for aging individuals due to increasing numbers of chronic 

conditions (Hayes & Kurtovic, 2020). Hayes and Kurtovic (2020) report that people with three to 

four chronic conditions are three times as likely to need assistance with activities of daily living 

as compared to individuals with only one or two chronic conditions.  

Summary of Results 

 

The research question of this literature review was “What are the effects of caregiver 

assisted oral health interventions on long-term care facility residents’ health-related quality-of- 

life outcomes?” The studies presented within this literature review provided evidence that long-

term care facility residents’ quality-of-life outcomes can be improved with caregiver assisted oral 

health interventions. The research from this literature review focused on selected literature that 

supports daily oral health interventions assisted by caregivers to promote the LTOPs’ oral health, 

overall health, and well-being. This literature review specifically focused on: (a) geriatric oral 

health, (b) oral health interventions, (c) quality-of-life outcomes, and (d) caregiver oral health 

training.  
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Geriatric Oral Health 

The importance of geriatric oral health is often overlooked due to health disparities in a 

population (Henshaw & Karpas, 2021). For instance, Henshaw & Karpas (2021) explain that a 

higher burden of oral diseases and disorders impact certain population groups, especially older 

adults. Increasingly today, the term “health inequities” is being used to describe “health 

differences that are avoidable, unnecessary, and unjust” (Henshaw & Karpas, 2021, p. 258). 

Geriatric oral health patients often suffer from health inequities by being denied quality oral care 

due to their lack of dental insurance (Henshaw & Karpas, 2021). Health inequities also arise in 

long-term care facilities where residents are deprived of assistance with daily mouth care to 

maintain their oral health. 

A large portion of LTOPs has poor oral health, which is worsened due to the lack of self-

oral health care or lack of assistance with daily oral health care (Dahm et al., 2015; Hoben et al., 

2017). It has been estimated by Dahm et al. (2015) that 23% of the total LTOP population has 

severe periodontal disease, while Hoben et al. (2017) reported 44-76% of LTOPs experience 

dental caries. Complicating oral health matters, LTOPs’ cognitive disabilities such as 

Alzheimer’s disease, dementia, and stroke make oral hygiene self-care nearly impossible (Dahm 

et al., 2015).  A vast majority of LTOPs are care dependent upon long-term care facility 

caregivers to provide activities of daily living, including daily mouth care. However, it has been 

documented that approximately 84% of care dependent LTOPs do not receive daily oral mouth 

care (Zimmerman et al., 2020). 

Oral Health Interventions 

There are six activities of daily living provided by long-term care facility caregivers: 

eating, bathing, getting dressed, toileting, transferring, and continence (Hayes & Kurtovic, 2020). 
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Bathing includes assistance with oral health interventions such as toothbrushing, interdental 

plaque removal, and denture care. However, in this literature review, it has been discussed that 

assistance with daily oral hygiene care is often neglected as other activities of daily living are 

determined to be more urgent (Yu et al., 2017). This neglect in caregiver assisted daily oral care 

has led to the rise in oral healthcare issues for long-term care facility residents.  

Still, LTOPs’ poor oral health can be improved by assistance with daily oral hygiene care 

by long-term care facility caregivers. LTOPs who receive assistance with daily oral mouth care 

from caregivers often find an enhancement in their general health and quality-of-life (Ghezzi et 

al., 2021). For instance, daily toothbrushing by caregivers has been shown to decrease 

periodontal inflammation and increase plaque removal (Lavigne et al., 2017). Finally, daily 

prosthetic oral hygiene has been shown to decrease Candida-associated denture-stomatitis, 

aspiration pneumonia, and oral lesions (Sultan et al., 2019; Duyck et al., 2016; Cheruvathoor et 

al., 2020).  

Quality-of-Life Outcomes 

Maintaining LTOPs’ oral health is critical, especially for those with pre-existing medical 

and dental conditions. As explained by Wallace et al. (2016), LTOPs entering long-term care 

facilities are exhibiting comorbidities that are increasingly becoming more complex and 

resource-intensive. Long-term care facility caregivers play a significant role in maintaining 

LTOPs’ oral health and improving their quality-of-life outcomes by providing assistance with 

daily oral mouth care.  

Daily toothbrushing by caregivers has been shown to improve LTOPs’ nutritional 

statuses and oral health-related quality-of-life (Barbe et al., 2020). Interdental plaque removal 

has also been found to decrease interproximal caries and number of missing teeth (Marchesan et 
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al., 2020). Increased denture hygiene may help decrease denture wearers’ predisposition to 

Candida-associated denture stomatitis (Singh et al., 2014). Caregivers may also play a role in 

decreasing the prevalence of nursing home acquired pneumonia, as increased oral hygiene has 

been shown to decrease the prevalence of the disease over one year (Zimmerman et al., 2020). 

Oral health interventions and assessments by caregivers aid in preventing diabetes-associated 

oral health complications from progressing (Nazir et al., 2018). Finally, caregivers' oral health 

interventions may help prevent or identify LTOPs suffering from dysphagia, which is associated 

with poor nutritional status, dehydration, digestive diseases, neurological diseases, and the use of 

antibiotics (Streicher et al., 2018).  

Caregiver Oral Health Training 

Though the importance of LTOPs’ oral health cannot be stressed enough, caregivers face 

challenges when providing thorough daily oral hygiene care to residents. For instance, the 

caregiver's various roles and responsibilities have grown exponentially over time and will 

continue to grow as residents present with various conditions and complexities of care (Hiltunen 

et al., 2019). The most dominant barrier for caregivers when providing oral care is LTOPs’ 

combative responsive behaviors (CRBs) (Hoben et al., 2019). CRBs have led to many caregivers 

being unwilling to provide oral care as many caregivers report the task to be “unpleasant” and 

increasingly difficult (Hiltunen et al., 2019, p. 558). Caregivers often complain that time 

constraints limit their ability to provide daily oral care as they are already inundated with a list of 

other pertinent nursing tasks (Hiltunen et al., 2019). Finally, caregivers often report negative 

attitudes toward residents’ oral healthcare as barriers to providing optimal mouth care in addition 

to a lack of personal oral health knowledge and oral health training (Hiltunen et al., 2019).  
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Due to the detrimental poor oral health parameters suffered by LTOPs, oral health 

training programs have been created to train long-term care facility caregivers on daily mouth 

care assistance. Jablonski et al.’s (2018) Managing Oral Hygiene Using Threat Reduction 

Strategies (MOUTh) behavioral oral health intervention model has proved to be successful in 

managing LTOPs who exhibit CRBs during daily mouth care. The authors (2018) found 

caregivers were able to increase the amount of time assisting with mouth care and small 

reductions in the improvement of residents’ oral health were found. Similarly, Zimmerman et 

al.’s (2014) Mouth Care Without a Battle program, a person-centered approach to quality mouth 

care for persons with cognitive and physical impairment, showed promising results. The authors 

(2014a) determined that the Mouth Care Without a Battle program exponentially increased the 

amount of time dedicated to toothbrushing and interdental cleaning. Even more impressive, 

the Mouth Care Without a Battle program was credited with increasing the caregiver’s oral 

health knowledge and confidence when providing oral health interventions to LTOPs 

(Zimmerman et al., 2014). 

While challenges persist, long-term care facility caregivers are responsible for assisting 

care dependent LTOPs with assistance with daily mouth care. Daily mouth care includes 

toothbrushing, interdental plaque removal, and prosthetic care. By assisting LTOPs with these 

all-important oral health interventions, long-term care facility caregivers are aiding in the 

maintenance of their oral health, overall health and improving their quality-of-life outcomes. 

Caregivers will continue to see a rise in oral care assistance requirements as increasing numbers 

of LTOPs are residing within long-term care facilities.  
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Implications of the Results for Policy and Practice 

The results of this literature review present significant implications for the long-term care 

facility, dental, and medical community. Specifically, the conclusions drawn from the results of 

this literature review have the capability of positively impacting current and future administrative 

and federal regulation policies of long-term care facilities. Additionally, the results of this review 

may promote the improvement of oral health intervention practices within long-term care 

facilities.  

Implications for Policy 

 

The results of this review provide evidence of the dire need for alterations in policies 

related to the oral health of long-term care facility residents. Maintaining good oral health into 

older adulthood is imperative, especially for those LTOPs with medical and dental issues that are 

becoming more multifaceted (Wallace et al., 2016). However, this study’s results have provided 

evidence that minimal oral care by caregivers is provided to LTOPs (Wallace et al., 2016). 

Historically, long-term care facilities and their caregivers have deemed more urgent activities of 

daily living as toileting, bathing, and feeding (Wallace et al., 2016). Without administrative 

policy guidance and mandates from the long-term care facility, caregivers may continue to 

neglect the need for assistance with daily mouthcare.  

Along with state and long-term care facility administrative policies, federal regulations 

have been designed to foster good oral health within the long-term care facility resident 

population. For instance, long-term care facility caregivers must provide LTOPs activities of 

daily living such as assistance with daily mouth care. Further, a comprehensive oral exam must 

occur once a resident has been admitted into a long-term care facility. The assessment of the 

LTOPs’ dental status can be provided by the long-term care facility staff member (Henshaw & 
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Karpas, 2021). Finally, the long-term care facility must contract with outside dental personnel to 

provide emergency dental services (Henshaw & Karpas, 2021). However, Henshaw and Karpas 

(2021) stipulate that there are no specific requirements within the federal regulations on the 

range of dental services that must be provided to LTOPs. Even by contracting with outside dental 

personnel, dental services are not guaranteed by the facility or by the dental personnel (Henshaw 

& Karpas, 2021). Oftentimes, dental services are not provided by dental personnel unless 

payment by the LTOPs’ Medicaid, dental insurance, or out-of-pocket expenses are approved 

ahead of time (Henshaw & Karpas, 2021). 

Recommendations for Policy 

 

Besides federal regulations, the individual state determines the requirements and 

mandates for state and federally funded long-term care facilities (Schroeder & Fix, 2018). 

Henshaw and Karpas (2021) explain that states can expand long-term care facility regulations, 

which can include daily oral health interventions. For example, oral health interventions are 

included under the activities of daily living umbrella term “bathing”, but caregivers are often 

confused over the existence of the requirement (Hayes & Kurtovic, 2020). It is recommended 

that administrative policies within the long-term care facility will need to evolve to specify oral 

health interventions as their own activity of daily living practice to ensure caregivers are carrying 

them out. 

In response to the lack of regulations aimed to improve dental care access for LTOPs, 

innovations in reimbursement for dental care are warranted. Long-term care facilities are 

required to assist LTOPs who have Medicaid insurance to obtain needed dental services covered 

under the state’s Medicaid dental benefits (Henshaw & Karpas, 2021). However, long-term care 

facilities are often at odds with finding local dental providers who accept Medicaid insurance 
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(Henshaw & Karpas, 2021). Medicaid-insured LTOPs often have complex chronic diseases or 

functional and cognitive impairments that make transporting the residents to a dental office 

almost impossible (Henshaw & Karpas, 2021). Many dental providers lack the expertise to treat 

such vulnerable populations (Henshaw & Karpas, 2021).  

The sphere of dental, dental hygiene, and dental assisting educators should now be called 

upon to prepare their future dental professionals to provide patient-centered, caring, thorough, 

and evidence-based treatment for such a vulnerable population. Non-profit, state and federal 

government, public health, and medical and dental organizations should advocate for dental 

offices to consider accepting Medicaid reimbursement as a means to provide increased access to 

care for the older adult population, the disabled, and Medicaid-insured pediatric patients. Finally, 

state and long-term care facilities can enact policies to contract with local dental providers or 

mobile companies willing to provide on-site dental services for those residents who are unable to 

travel.  

Innovations in Medicare funding and reimbursement are also suggested to address the 

growing need for dental care for older adults. In comparison to the list of covered medical and 

preventative health services, Medicare is without a dental benefit (Hoben et al., 2017). Now 

more than ever, there exists a dire need for a dental Medicare benefit. Ghezzi et al. (2021) 

advocate for dental care inclusion within Medicare Part B. The authors (2021) report that 

organizations such as the Gerontological Society of America, the American Association of 

Retired Persons, the Santa Fe Group, and the Center for Medicare Advocacy have all written 

policies supporting the inclusion of a dental benefit in Medicare. Unfortunately, since Medicare 

Expansion plans do not include a comprehensive dental benefit, for those LTOPs who only have 
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Medicare insurance, any costs related to dental services are the responsibility of the LTOP or 

their family (Henshaw & Karpas, 2021). 

Implications for Practice 

 

 The implication for future practice includes caregivers within the long-term care facilities 

and the medical and dental community at large. It is time for the medical and dental community 

to collaborate on the unmistakable correlation between oral health and overall health. More 

specifically, it is critical for all healthcare system branches to relay the message that one’s oral 

health may have many implications on one’s overall health and well-being.  

Long-term care facilities have been described as a critical and primary source of oral 

health for LTOPs, and long-term care facilities have been encouraged to implement programs to 

improve the oral health status of LTOPs (U.S. Department of Health & Human Services, 2000, 

as cited in Sifuentes & Lapane, 2020). Long-term care facility caregivers are therefore relied 

upon to provide LTOPs with assistance with activities of daily living. The results from this 

literature review have provided evidence that the role of the long-term care facility caregiver has 

evolved. Part of providing assistance with activities of daily living includes assisting with daily 

oral health interventions such as toothbrushing, interdental plaque removal, and denture hygiene. 

However, providing daily oral care is increasingly difficult due to residents’ chronic diseases or 

care resistant behaviors. In addition to the need for increased assistance with daily oral health 

interventions for LTOPs, caregivers must first be confident in their ability to provide such 

interventions.  

There is a need for interprofessional collaboration between the dental community and 

long-term care facilities. Long-term care facilities are increasing their numbers of residents 

seeking care dependency. As caregivers see an evolvement in their responsibilities and roles, 
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challenges exist when providing oral care. A collaborative educational and training effort 

between dental professionals and long-term care facility caregivers can increase caregivers’ oral 

health knowledge (Ghezzi et al., 2021). Dental professionals can likewise learn from caregivers 

by increasing their knowledge of behavioral management strategies for those with cognitive 

challenges (Ghezzi et al., 2021). 

Recommendations for Practice 

 

 The literature presented within this review has demonstrated that although older adults 

live longer and are maintaining their teeth longer, they are at high risk of suffering from 

comorbidities such as chronic diseases and polypharmacy (Ghezzi et al., 2021). As a result, the 

need for preventative oral health care is critical for this vulnerable population. Dental and 

medical professionals need to instill a sense of urgency for preventative oral health education 

sessions with their patients. Educating pediatric patients, young adults, adults, and parents of 

medical and dental patients on the importance of optimal oral health may inspire patients to 

value their oral health early in life, thus potentially avoiding oral health complications as they 

grow into older adulthood.  

Other recommendations include promoting oral health programs and protocols within 

long-term care facilities. A successful oral care preventative program has been identified as one 

that values and promotes daily oral care (Ghezzi et al., 2021). LTOPs’ daily oral care regimens 

should either be supervised by or assisted by long-term care facility caregivers. Caregivers who 

assist with daily oral care are recommended to ensure LTOPs maintain their autonomy as much 

as possible by allowing self-oral care when feasible (Ghezzi et al., 2021). When cognitive or 

physical limitations make complete self-care impossible, LTOPs should have the opportunity to 

participate in their daily oral hygiene care assisted by long-term care facility caregivers (Ghezzi 
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et al., 2021). To promote such an oral health program, caregivers must first be provided ongoing 

oral health training on how to provide oral health interventions and assessments.  

Finally, Registered Dental Hygienists (RDHs) would be ideal health professionals to 

provide daily and preventative oral health care to LTOPs. RDHs have been recognized as an 

underutilized yet cost-effective option to addressing the need for preventative oral health care 

within long-term care facilities (Wallace et al., 2016). However, due to a historical lack of 

reimbursement, the RDH’s role in the oral health care management of LTOPs is often absent 

(Ghezzi et al., 2021). A collaborative approach is warranted between long-term care facilities 

and the dental community. RDHs would have the ability to partner with the long-term care 

facility by assessing the LTOPs’ oral health, successfully managing their daily oral care, 

providing professional clinical care, and identifying any oral pathologies that require a referral. 

This potential role within the long-term care facility would alleviate some of the caregivers' oral 

health responsibilities while providing an alternative career opportunity for RDHs. 

Recommendations for Future Research 

 The results of this literature review provide evidence of the need for future research 

within the long-term care facility setting. Successful aging of the LTOP population requires the 

LTOPs to maintain their health and functioning throughout their lives, including optimal oral 

care (Ghezzi et al., 2021). Further research is warranted into how to achieve successful aging 

through the innovations in long-term care facility oral health policies, care, education, training, 

and interprofessional collaboration (Ghezzi et al., 2021). 

Oral health-assisted interventions performed by long-term care facility caregivers have 

been shown to improve LTOPs’ quality-of-life outcomes. However, combative responsive 

behaviors have led to many caregivers being unwilling to provide oral care to LTOPs (Hiltunen 
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et al., 2019). Therefore, caregiver cohort studies are suggested regarding caregivers' oral health 

attitudes and beliefs and how those attitudes and beliefs ultimately impact their willingness to 

provide daily mouth care to LTOPs.  

Oral health behavioral training programs have been presented within this review as oral 

health training and education opportunities for long-term care facility caregivers. Further 

research is recommended to investigate the long-term sustainability of behavioral oral health 

training programs provided to caregivers and whether the training programs will improve 

LTOPs’ oral health parameters long-term. Additionally, it would be advantageous to investigate 

long-term care facility turnover rates and measures to increase caregiver retention. 

Finally, research is suggested to investigate the feasibility of hiring Registered Dental 

Hygienists as collaborative long-term care facility oral health caregivers. Registered Dental 

Hygienists are highly trained oral health professionals who could expand their scope of practice 

by providing desperately needed oral care for LTOPs while at the same time increasing their 

quality of life. Interprofessional collaboration would be advantageous for the medical and long-

term care facility community to improve LTOPs’ quality-of-life outcomes.  

Conclusion 

 

The oral health disparities incurred by long-term care facility residents are overwhelming. 

Henshaw & Karpas (2021) stipulate that oral health disparities and oral health inequities are 

some of the most detrimental health-related travesties in the United States. The rapid increase in 

and vast diversity of the aging population is leading to this vulnerable population being at 

significant risk for oral diseases (Henshaw & Karpas, 2021). 

Long-term care facility caregivers are relied upon for their expertise in ongoing patient 

care. However, not all caregivers are knowledgeable in oral health or providing oral health 
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interventions. Sadly, very few regulations improve dental treatment access for long-term care 

facility residents (Henshaw & Karpas, 2021). Long-term care facility caregivers are responsible 

for providing ongoing daily oral health care, although they are often untrained to do so. 

To achieve the desired quality-of-life improvements for LTOPs, oral health programs 

must be implemented within long-term care facilities to ensure caregivers are trained and 

confident when providing effective daily mouth care. As argued by Henshaw and Karpas (2021), 

the dental community should advocate for health policies promoting the maintenance of good 

oral health in all populations of older adults but especially those residing in long-term care 

facilities. Part of this advocacy includes collaborating with long-term care facilities by providing 

oral health training and continuing education to long-term care facility caregivers on the proper 

methods of providing efficient daily mouth care to LTOPs. In doing so, the long-term care 

facility caregivers will improve their success rates in improving the LTOPs’ oral health status, 

positively affecting their overall health, preventing physical decline, and improving their quality-

of-life outcomes (Henshaw & Karpas, 2021). 
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