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Abstract  

With increased life expectancy coupled with falling birth rate, issues concerning population 

ageing have vital outcomes and effects for all aspects of human life particularly as it relates 

to older people’s health and health care. Among these issues are oral health diseases which 

present as major public health concerns and constitute significant burden to all regions of 

the world. FDI World Dental Federation in 2018, states that 90% of the entire world’s 

population will be afflicted by oral health problems in their lifetime. The impacts of oral 

diseases on older people and societies due to functional impairments, disability and reduced 

quality of life are troubling. This review explores the results of computer searches of 

databases including PubMed, MEDLINE, CINAHL, PsycInfo, and EMBASE to review the 

literature that surrounds the relationship of oral health, nutritional status and quality of life 

in the older adults’ population. It also aims to provide opportunity for increase knowledge 

and awareness for the medical staffs, carers and families involve in caring for older people, 

either in their homes or at health institutions. 
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1. Background 

With increased life expectancy coupled with falling birth rate, by 2050, the population of older 

people (60 and older) in the world will overshoot the population of young people (15 and below) 

for the first time in history [1]. In the United States of America, by 2030, one in five of the 

population is expected to be 65 years or older [2]. Very similarly to USA, the Office for National 

Statistics (ONS)-UK reports that by 2035, nearly all the 27 European countries are estimated to 

have more 20% of their populations consist of people aged 65 or older. Germany is projected to 

be the most aged country with nearly a third (31%) of its population aged 65 years and over, while 

23% of UK population is considered to be those aged 65 and over [3]. 

Evidently, issues concerning population ageing have vital outcomes and effects for all aspects of 

human life particularly as it relates to older people’s health and health care [1]. Among these 

issues are oral health diseases which present as major public health concerns and constitute 

serious burden to all regions of the world [4].  

The WHO defines oral health as “a state of being free from mouth and facial pain, oral and 

throat cancer, oral infection and sores, periodontal (gum) disease, tooth decay, tooth loss, and 

other diseases and disorders that limit an individual’s capacity in biting, chewing, smiling, speaking, 

and psychosocial wellbeing” [4]. FDI World Dental Federation in 2018, states that 90% of the 

entire world’s population will be afflicted by oral health problems in their lifetime [5]. 

Undoubtedly, the impacts of oral diseases on older people and societies due to functional 

impairments, disability and reduced quality of life are troubling [6]. While there may have been 

great improvements in the oral health population of some countries, the greatest global burden of 

oral diseases persists particularly among the disadvantaged and less-privileged populations in both 

developed and developing countries [7, 8]. The British Dental Association report that in 2020, 

people aged 65 and older will express a wide range of dependence such that the provision of 

access to appropriate oral healthcare will continue to be a challenge for the National Health 

Service [9]. The U.S. Department of Health and Human Services also emphasize the importance of 

oral health in maintaining general health and well-being of the populations [10].  

However, issues relating to oral health care of the older people are often overlooked in the 

wider health consultation [11]. They are usually neglected due to lack of interest simply because 

the majority of problems affecting oral health are non-life threatening [12]. Little wonder, it is 

reported that oral health of a person is likely to deteriorate during hospital admission period [13]. 

In light of the above, it is therefore not surprising that many physicians, particularly those with no 

specialty training in caring for the elderly people, often fail to recognise that paying attention to 

oral health care of older adults’ patients play significant role in helping to address 

malnutrition/nutritional disorders. This claim is supported by a study of hospitalised patients 

carried out by Sousa et al. which showed that oral health of patients worsened during the period 

of hospital admission because oral health was rarely assessed and many hospitals have no policies 

in place for routine oral health care [14]. Encouraging regular oral health hygiene practice help to 

prevent nutrition problem in older patients, thus, contribute to improving the quality of life of the 

older adults’ population [15-19]. 

Suffice it to say that the normal physiological functions which include our ability to speak, the 

pleasure of eating and the normal control of saliva often taken for granted by most of us can be 

significantly affected by oral health problems [20]. The oral cavity plays important role in the 
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eating and speaking functions. Eating is necessary for survival, and speaking is essential for 

satisfactory verbal communication [21]. In the same manner, oral disease may adversely impact 

the quality of life of an individual and lead to malnutrition [22]. 

Malnutrition is a major concern among elderly population [23-29]. Many studies have already 

established an association between poor oral health and malnutrition/undernutrition [19, 30-36]. 

According to Lochs et al., malnutrition “is a state of nutrition in which a deficiency or excess (or 

imbalance) of energy, protein, and other nutrients causes measurable adverse effects on 

tissue/body form (body shape, size and composition) and function, and clinical outcome” [37].  

Also, there is a lot of polypharmacy due to chronic disease in the elderly people, and these 

people may also suffer from chewing and swallowing problems that negatively affect their 

nutritional status, thus, putting them at risk of undernutrition or malnutrition [38, 39]. This study 

aims to review the literature to explores the relationship between oral health, nutritional status 

and quality of life in the older adults’ population.  

2. Recommendations and Targets for Oral Health of Older Adults’ Populations 

The 60th World Health Assembly in 2007 centred on action plan for promotion and prevention 

disease through oral health, encourages member states to appraise mechanisms that provide 

coverage of the population with essential oral health care, and incorporate oral health as part of 

the reinforced primary health care scheme for chronic noncommunicable diseases. It also 

promotes the availability of oral health services directed towards disease prevention and health 

promotion for the poor and disadvantaged populations [40]. 

In 2017 the British Dental Association (BDA) supplied evidence to the National Institute for 

Health and Care Excellence (NICE) updating the standard of oral health care for the older people in 

care home facilities. These novel guidelines advised that older people in any care home facility in 

the UK should have their oral care needs assessment done on admission; have documentations of 

oral care needs in their personal care plan; clean their teeth twice a day as well as having routine 

daily care for their dentures [41]. In its desire to achieve 2020 vision of oral health services for 

older people, BDA made several recommendations, among which include recognising the needs of 

oral health of older population; providing free oral health risk assessment for people above 60 

years; and advocating for more research to explore more ways of encouraging effective oral self-

care by older people [42].  

In like manner, the American Dental Association (ADA) provide general and personalised 

recommendations with lifestyles considerations for maintaining good oral health. The general 

recommendations include brushing of teeth twice daily with a fluoride toothpaste; encouraging 

cleaning between teeth (flossing); eating a healthy diet; and attending regular dentist visits [43]. 

Going further, ADA lifestyle advice for oral health care encourages consumption of fluoridated 

water, discourages oral piercings, and advocated for smoking and tobacco cessation [44]. 

The FDI (Federation Dentaire Internationale also known as the World Dental Federation) and 

WHO in collaboration with International Association for Dental Research (IADR), developed goals 

for oral health to be achieved by the year 2020. These goals were formulated to promote oral 

health so as to help reduce oral diseases burden and minimise their impact on health and 

psychosocial development among the populations at risk. Also, some of their targets include 

measures to strengthen activities that control and prevent dental caries, reduce functional 
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limitations from oral disease by controlling pain, replacing missing teeth and treating other 

impairments such as chewing, swallowing and communication problems [45]. In September 2015, 

World Dental Federation General Assembly adopted policies that recommend that every country’s 

oral health surveys should include validated oral health-related quality of life (OHRQoL) measures 

that will allow proper explanation for the impacts oral diseases are having on people’s daily life; 

and that OHRQoL analysis coupled with clinical and behavioural factors should be consolidated 

into the oral health care needs assessments of the populations, in order to ensure a thorough and 

full-length strategy to planning oral health services [46]. 

3. Methods 

Computer searches of databases including PubMed, MEDLINE, CINAHL, PsycInfo, and EMBASE 

were carried out to identify papers in English, published in the last dozen years (from January 2006 

to March 2018). A broad search strategy using the following terms were used: “oral health in older 

adults” “oral health and nutrition in the elderly” “oral health and malnutrition in older adults’ 

population” “oral health and quality of life in older adults”. There were over 1000 articles 

retrieved on oral health; however, only a limited number of these articles actually focused on the 

oral health-related quality of life and malnutrition in older adults. Observational studies, as well as 

systematic reviews and meta-analyses studies involving oral health-related quality of life and 

malnutrition risk in older adults, 60 years and over were selected for review. Reference lists of 

studies were also manually checked for additional publications. The appendix provides the 

summary of the 16 studies that met the inclusion criteria. Likewise, recommendations from 

recognised national and international organisations on oral health of older populations were also 

reviewed. Data synthesis and conclusion from this review came from available evidence obtained 

from the studies reviewed and the experts’ guidance. 

4. Common Oral Health Problems and Risk Factors  

Without the oral cavity, eating and speaking functions will be of great challenge. While 

speaking is essential for satisfactory verbal communication, eating is necessary for survival [21]. A 

good oral health is dependent on proper nutrition and eating healthier foods such as fresh fruits 

and vegetables, calcium, vitamin D rich food and dairy products which strengthen the teeth and 

bones, as well as playing important role in preventing tooth decay. On the other hand, unhealthy 

diets such as eating excessive sugary food, energy drinks, lemons, candies among others, attract 

bacteria which produce acidity that causes gum disease, tooth decay and tooth loss [47]. Table 1 

below describes the common oral health problems and their associated risk factors.  
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Table 1 Common oral health problems and risk factors. 

Oral Health 
Problem 

Description Statistics Risk Factors 

Dental Caries 
(Tooth Decay) 

Progressive destruction of teeth by acid 
generated by the bacterial plaque that is 
normally present in the mouth [48].  

50% of people ≥75 years have dental caries affecting at 
least one tooth [49]. 
96% of USA adults ≥65 years have had dental caries [50]. 

 
 
 
Unhealthy diet, tobacco use, harmful alcohol 
use, and poor oral hygiene practices; low 
socioeconomic status, low level of education, 
poor quality of drinking water, poor sanitation, 
chronic disease, medications, hereditary, poor 
oral hygiene and lack of dental care visits [7, 
51-55]. 

Periodontal 
(Gum) disease 
 

Occurs from bacteria causing an 
inflammatory disease of the gums and 
bone that support the teeth [56]. 

Is the most common oral health problem in humans 
[55]. 
Affects the majority of the adult populations, particularly 
with increasing age [12, 57]. 

Tooth loss Is a loss of tooth tissues due to erosion 
and abrasion [56]. 
Is mainly caused by tooth decay and gum 
disease [12]. 

Nearly a quarter (21%) of US adults aged 65 and older 
had lost all of their teeth [49]. 
 46% and 58% of people ˃65 years in UK and Canada 
respectively are edentulous [57]. 

Xerostomia (Dry 
mouth) 

Is a condition in which the salivary glands 
fail to make sufficient saliva to keep the 
mouth wet. 
Can be distressing to older people, and 
may cause difficulty in eating, speaking 
and swallowing [48]. 
May give rise to other conditions such as 
mucositis, caries, cracked lips, and fissured 
tongue [58, 59]. 

Is most common among the elderly [58].  
Affects 30% of patients ˃65 years and nearly 40% of 
patients ˃80 years [43]. 

 
Polypharmacy; medication side-effects; 
smoking; impaired immune system from 
chronic medical conditions including 
autoimmune diseases, sarcoidosis, thyroid 
disease, depression, dementia etc [38, 56, 60]. 

Oral Candidiasis 
(Thrush) 

Occurs due to fungal infection of the 
mouth. 

Essentially common among denture wearers [48]. 

Oral Cancer May involve the lips, cheek, tongue, 
palate, salivary glands, larynx and pharynx 
[57]. 

Is the sixth commonest malignancy globally [61]. 
Estimated 369,200 new cases reported in 2012, and 
accounts for nearly 145,328 deaths worldwide per year 
[62]. Incidence rate is more rapid after age 50 and peaks 
between ages 60 and 70 [63]. 

Familial and genetic susceptibility, tobacco, 
alcohol, radiation, ethnicity, poor nutrition, 
male gender, and biological factors like viruses 
[human papillomavirus (HPV), Epstein-Barr 
virus (EBV) [66]. 
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5. Indices for Evaluating Oral Health and Nutritional Assessment of Older Adults 

Measures taking to assess and ensure good oral health practice and/or the treatment of oral 

health problems provide comfort and satisfaction which ultimately improve the quality of life of 

the individual [18]. Several indices in medical and dental practice are frequently utilized for 

evaluating subjective oral health care satisfaction of individuals [67]. Each of these indices gives 

unique result which is used as an outcome measure or an indicator of oral health-related quality of 

life (OHRQoL) and satisfaction in the person. Table 2A below shows the list of the tools for oral 

health assessment and brief descriptions are provided for the two most commonly used tools. 

Table 2A Tools for evaluating oral health assessment and quality of life. 

ORAL HEALTH ASSESSMENT TOOLS 

TOOLS DESCRIPTION 

GOHAI Geriatrics Oral Health Assessment Index: estimates three measures of oral health-

related quality of life which include physical function (swallowing and verbal), 

psychosocial function (relating to distress or agitation, unhappiness, and social 

withdrawal due to oral health problems) and pain or discomfort from the mouth. It is 

a 12-item questionnaire with three sets (3,5, and 6) of response categories. Due to its 

wide acceptability and validity across all ages and socioeconomic status, the term 

“Geriatrics” from Geriatrics Oral Health Assessment Index is now changed to 

“General” Oral Health Assessment Index [67,71,72]. 

https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous

/measuring-oral-health-and-quality-of-life.pdf  

OHIP Oral Health Impact Profile: is the most commonly used questionnaire to measure 

outcome of oral health-related quality of life. It provides a reliable and valid 

instrument for detailed assessment of the social impact of oral diseases and has 

potential benefits for clinical decision-making and research [67,72,73]. 

https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous

/measuring-oral-health-and-quality-of-life.pdf  

OIDP Oral Impact on Daily Living: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4606631/  

OHQoL Oral Health Quality of Life: 

https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous

/measuring-oral-health-and-quality-of-life.pdf  

SIDD Social Impacts of Dental Disease: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4606631/  

SIP Sickness Impact Profile: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4606631/  

DIP Dental Impact Profile: 

https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous

/measuring-oral-health-and-quality-of-life.pdf  

DIDP Dental Impact on Daily Living: 

https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous

https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous/measuring-oral-health-and-quality-of-life.pdf
https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous/measuring-oral-health-and-quality-of-life.pdf
https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous/measuring-oral-health-and-quality-of-life.pdf
https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous/measuring-oral-health-and-quality-of-life.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4606631/
https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous/measuring-oral-health-and-quality-of-life.pdf
https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous/measuring-oral-health-and-quality-of-life.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4606631/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4606631/
https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous/measuring-oral-health-and-quality-of-life.pdf
https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous/measuring-oral-health-and-quality-of-life.pdf
https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous/measuring-oral-health-and-quality-of-life.pdf
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On the other hand, assessing the nutritional intake of an individual is best carried out by a 

dietitian [68]. The screening tools for nutritional assessment vary and may include a variety of 

biochemical markers (haemoglobin, haematocrit, albumin, transferrin, vitamins, folate, and micro-

elements levels); anthropometric measurements [weight, height, mid-arm and calf circumference, 

body mass index (BMI)], nutrition focused physical findings, food and nutrient intake data and 

other relevant medical and social history [69, 70]. Table 2B below shows the commonly used tools 

and components of nutritional assessment. 

Table 2B Indices for evaluating nutritional assessment in older adults. 

NUTRITIONAL ASSESSMENT TOOLS AND COMPONENTS 

TOOLS/ 

COMPONENTS 

DESCRIPTION  

MUST Malnutrition Universal Screening Tool: is the most commonly used 

malnutrition screening assessment in the UK and also frequently used by 

many European countries and other parts of the world. It consists of a five-

step screening tool to identify adults, who have malnutrition or at risk of 

malnutrition [74,75]. 

http://www.bapen.org.uk/screening-and-must/must/introducing-must  

MNA Mini-Nutritional Assessment: is a quick and simple tool for assessing 

nutritional condition of the elderly age group. It has good sensitivity, 

specificity and reliability and can also be utilized as a follow up assessment 

tool [69,76,77].  

https://www.ncbi.nlm.nih.gov/pubmed/17183419  

SGA Subjective Global Assessment: is a proven nutritional assessment tool that is 

reliable and inexpensive. It can be conducted at the bedside and has been 

found to be highly predictive of nutrition status and its associated 

complications. The parameters assessed include a medical history (weight, 

intake, GI symptoms, functional capacity) and physical examination [78]. 

https://pdfs.semanticscholar.org/ad04/a9a2953d6d2626c5ad60b6863afc875

73365.pdf  

HEI Healthy Eating 

Index:https://www.cnpp.usda.gov/sites/default/files/healthy_eating_index/H

EI89-90report.pdf  

NRS-2002 Nutritional Risk Screening-2002:  

http://espen.info/documents/screening.pdf  

http://www.espen.org/presfile/Meier.pdf  

Biochemical 

markers 

Are laboratory blood tests indices which include: haemoglobin, haematocrit, 

albumin, pre-albumin, transferrin, retinol-binding protein (RBP), total 

lymphocyte count (TLC), vitamins, folate, and micro-elements levels 

[69,70,79]. 

Anthropometric 

measurements 

Involves the use of weight, heights, mid-arm and calf circumference, body 

mass index (BMI), waist-to-hip ratio, and percentage of body fat [69,70]. 

/measuring-oral-health-and-quality-of-life.pdf  

http://www.bapen.org.uk/screening-and-must/must/introducing-must
https://www.ncbi.nlm.nih.gov/pubmed/17183419
https://pdfs.semanticscholar.org/ad04/a9a2953d6d2626c5ad60b6863afc87573365.pdf
https://pdfs.semanticscholar.org/ad04/a9a2953d6d2626c5ad60b6863afc87573365.pdf
https://www.cnpp.usda.gov/sites/default/files/healthy_eating_index/HEI89-90report.pdf
https://www.cnpp.usda.gov/sites/default/files/healthy_eating_index/HEI89-90report.pdf
http://espen.info/documents/screening.pdf
http://www.espen.org/presfile/Meier.pdf
https://www.adelaide.edu.au/arcpoh/downloads/publications/reports/miscellaneous/measuring-oral-health-and-quality-of-life.pdf
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6. Quality of Life Burdens in Older Adults with Oral Health Problems 

Because many older adults suffer from chronic conditions that impair ability to carry out 

routine daily activities, their oral hygiene and general wellbeing may be compromised, thereby, 

putting them at higher risk for developing oral health problems [80]. Considerably, any significant 

infringement on the general health, well-being, and psychosocial behaviour of the elderly people 

may adversely affect their quality of life [18].  

Wu et al. used Geriatrics Oral Health Assessment Index (GOHAI) and Mini-Nutritional 

Assessment (MNA) instruments to assess OHRQoL and nutritional status of 195 community-

dwelling older people above 65 years in Hong Kong. Their findings showed that 60% of the 

participants reported undesirable impact of oral health on their quality of life. Likewise, 30% of the 

participants were found to be malnourished or at risk of malnutrition [19]. Dhama et al. also 

conducted a cross-sectional study involving 340 participants above 60 years, using GOHAI and 

OIDPs (Oral Impact on Daily Living) assessment indices to evaluate the impact of oral health on the 

quality of life and daily performance of community-dwelling older population group in India. The 

study established the validity and reliability of both OIDP and GOHAI indices as effective 

measurements of OHRQoL. Dhama et al. demonstrated that the impacts of oral health alter the 

quality of life of older people particularly, disturbing the physiological functions of chewing, 

swallowing, and speaking [81]. 

Generally, the deleterious effects of oral health conditions on the quality of life of older adults 

may add to the burden of age-related cognitive decline [82]. On the other hand, good oral health 

defined by the absence of disease, pain or discomfort together with the ability to chew and 

swallow normally, is very paramount for older people’s dignity [56]. At the same time, subjective 

satisfaction with diet facilitates good health-related quality of life [21].  

Quite pitifully, oral health problems among the older adults’ population also negatively affect 

quality of life and reduce life expectancy [83, 84]. The report of a baseline survey with nearly 4-

year follow-up period of 2,011 Japanese community-dwelling elderly individuals to evaluate 

whether poor oral status can predict future physical frailty pointed out that aggregated oral health 

problems over a period of time clearly increases the possibility of developing unfavourable health 

outcomes, physical frailty, and mortality [85]. Also, Brennan and Singh analysis of responses from 

444 older adults, to examine the relationships between self-rated oral health and general health 

showed that 72.2% of the participants that reported poor/fair general health also reported 

poor/fair oral health. Correspondingly, 61.5% of people that reported good general health also 

reported good oral health. Vice versa, older people with worse self-rating of their general health 

experience more distress from oral health problems [16]. The analysis demonstrates a directly 

proportional relationship between self-rated oral health and self-rated general health. 

While possible association between oral health problems and frailty in older adults’ population 

has been previously reported [86], Ramsay et al. conducted another population-based cohort 

study of older men across 24 British towns to investigate whether oral health measures have any 

association on causing physical frailty. Their 3-year follow-up study on 1,622 community-dwelling 

men aged 71 to 92 years showed that occurrence of frailty was significantly higher in the older 

people who had complete tooth loss and those with more oral health problems [87]. Similarly, in 

São Paulo, Brazil, another population-based cohort study of 1,374 community-dwelling adults (≥

60years) that evaluated the relationship of oral health issues with physical frailty also 
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demonstrated that edentulous people and individuals requiring dental prostheses had higher 

likelihood of being frail when compared to individuals with 20 or more teeth, independent of their 

socioeconomic and general health status [88].  

Unfortunately, edentulous older adults with impaired dentition and periodontal disease are 

prone to developing cardiovascular disease [86,88], or other chronic diseases [53,89,90], and may 

have increased mortality [91,92] due to eating of unhealthy diets low in vitamins, fruits and 

vegetables. Likewise, a lifestyle of smoking, alcohol abuse or excessive sugar intake among older 

adults predisposes them to developing oral diseases (such as gum disease, caries and tooth loss) 

and chronic disease. Contrariwise, individuals with chronic diseases such as cardiovascular 

disorders, diabetes mellitus, arthritis, hypertension, renal, liver, gastrointestinal and respiratory 

diseases, have greater tendency of having compromised oral hygiene, tooth loss and periodontal 

disease [90, 93, 94]. Holmlund et al. report that people who had less than ten (10) teeth remaining 

were seven-times at higher risk of death from coronary heart disease than individuals having more 

than twenty-five (25) teeth remaining [92].  

Some studies have also linked oral bacteria emanating from poor oral health status to possible 

increased association with the development of upper gastrointestinal cancers such as oesophagus, 

stomach and pancreas [95-97]. A prospective cohort study for nearly eight (8) years investigated 

the association of periodontal disease, tooth loss, and cancer risk in 48 375 male health 

professionals in USA, aged between 40-75 years. Analyses of the findings showed that after 

adjusting for known cancer risk factors such as smoking history and dietary factors, participants 

with history of periodontal disease had increased overall cancer risk when compared to 

participants with no history of periodontal disease. The commonest cancers reported were 

colorectal, melanoma, lung, bladder, and advanced prostate [97]. 

7. Impacts of Oral Health Problems on the Nutritional Status of Older Adults 

In the UK, 1.3 million people over 65 years of age have malnutrition. Likewise, 30% of people 65 

years or older admitted to hospital in the UK are at risk of malnutrition [98]. A review of 16 articles 

by Ray et al. to investigate the prevalence of malnutrition across England hospitals and care 

homes since 1994 demonstrated that malnutrition prevalence in hospitals ranges from 11 to 45% 

which emphasizes the long-standing problem of malnutrition in UK hospitals and care homes [27]. 

Surprisingly, less than half (47%) of UK health and care professionals claimed they had adequate 

knowledge to recognize and treat older people at risk of malnutrition [99]. Ray et al. proposed the 

needs for further analysis of malnutrition in order to understand its aetiology, so as to make plan 

and evaluation for appropriate interventions necessary for its prevention and treatment [27].  

El Hélou et al. study conducted on 115 elderlies hospitalized at a public hospital in Lebanon 

claimed 55.6% of subjects requiring oral care were at risk of nutritional deficiency [100]. Similarly, 

results of another cross-sectional study by Huppertz et al. evaluating the association between oral 

health-related problems and nutritional status of 3,220 elderly nursing home residents, aged ≥65 

in Netherlands found that elderly residents with poor oral health, particularly, poor eating due to 

(artificial) teeth problems were about twice more likely to be malnourished when compared with 

elderly residents who had no oral health-related problems [36]. 

Similarly, a study of 250 institutionalized elderly people by Gil-Montoya et al. that evaluated 

the association of the oral health impact profile (OHIP) with malnutrition risk found that 36.8% of 
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the participants had malnutrition or malnutrition risk. Elderly people that reported concerns with 

oral health status were more than three-fold likely to be malnourished or had malnutrition risk 

[101]. Unfortunately, nutrition problems in older adults can lead to a number of other health 

problems which may include reduced cognitive function, tiredness and fatigue, and unintentional 

weight loss which may contribute to progressive decline in health and reduced functional status 

[24]. A systematic review of studies involving more than 30,000 elderly participants from several 

countries, using MNA screening found higher prevalence of malnutrition in hospitalized elderly 

population and in institutionalised elderly people to be 23% and 37% respectively [69]. 

Malnutrition problem largely results from poor food/nutrients intake, and/or from diseases that 

lead to increased nutrient loss from the body, reduced food absorption, or the mixture of the 

problems [98]. Apparently, these problems may result in increased hospital admissions due to 

anaemia, poor wound healing, or dysfunctional immune system, among other associated 

problems, hence, potentially leading to increased risk of mortality [24, 68]. 

While trying to investigate the aetiology of malnutrition in the elderly, a multicentre 

observational study in three emergency departments (ED) in the United States used a random 

sample of 252 older adults (≥65 years) to identify modifiable risk factors associated with 

malnutrition. The study demonstrated oral health problems as the commonest risk factor for 

malnutrition among older adults on admission at ED, accounting for 54.8% (138) of the 

participants. Other risk factors identified for malnutrition included lack of transportation, 

depressive symptoms and drugs side-effects, accounting for 22.8%, 19.8% and 15.2% respectively 

[102]. A similar study by Pereira et al. that investigated the prevalence of malnutrition among 138 

older patients (≥65years) who were cognitively intact and non-critically ill, presenting to an ED in 

the south-eastern United States, found that nearly two in five (38%) of the participants with oral 

health-related problems suffer from malnutrition [103].  

Besides oral health diseases, the commonly associated risk factors for malnutrition are chronic 

illness, polypharmacy, institutionalization, as well as psychological and social circumstances of the 

elderly individuals [24, 68, 104]. Guigoz et al. claim the psychological changes are dependent on 

the social situations of the elderly, and these may include living alone, immobility, having poor 

socioeconomic status and/or the long-term effects associated with chronic diseases [105]. 

Very lately, a systemic review with meta-analysis of 26 studies carried out by Toniazzo et al. to 

investigate the relationship of nutritional status and oral health in the elderly, as determined by 

MNA or SGA found that participants who were malnourished or at risk of malnutrition had 

significantly fewer teeth present compared to subjects with normal nutrition [106]. Obviously, 

having fewer teeth may impair chewing and swallowing ability, hence, contributing to nutrient 

deficiencies in older adults. Similarly, the efficiency of chewing capability in older adults is linked 

to having good dentition status [107]. 

Older adults with impaired dentition may be susceptible to having decreased intake of dietary 

foods rich in major sources of vitamins, minerals, fibre and protein [108]. Hence, the decreased 

nutrients intake results in malnutrition problems [109]. Among south Brazilians, a randomised 

survey of 471 independent-living older people (≥60years) who had MNA screening to determine 

whether poor oral health status is related to developing malnutrition / malnutrition risk, 

established that 26.5% of participants with poor oral status (gingival problems or edentulous with 
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only one or no teeth) were at risk of malnutrition. In fact, 91 (19.3%) more participants also had 

risk of malnutrition after full MNA was done [31].  

Similarly, in 2016, a 5-year follow-up study of 286 community-dwelling Japanese adults (aged 

75 years at baseline) by Iwasaki et al. found significant association between impaired dentition 

and subsequent decline in dietary intake. Iwasaki et al. report that people with impaired dentition 

(≤5 functional tooth units) showed evidence of significant decline in their food and nutrients 

intake compared to those with normal dentition, after potential confounders were adjusted [110]. 

Having impaired dentition and tooth loss affect the ability to chew food, thereby prompting the 

individuals affected to change their food preference to low calorie-adjusted nutrient [111]. The 

intake of most vitamin-containing foods, vegetables and fibre are also reduced in edentulous 

persons due to impaired chewing capability [86, 112]. A cross-sectional study of 353 Japanese 

elderly evaluating the relationship of oral health status with food and nutrient intake showed 

significantly reduced intake of multiple nutrients in the participants with poorly-fitting dentures or 

compromised dentition compared to participants with good dentition [87].  

It is an established fact that nutrition is very essential to the maintenance of the optimal 

functioning of the body defense system [113]. Therefore, older adults who are 

malnourished/undernourished will have impaired immunity and reduced protection from diseases 

[113]. A study of 612 older population in Thailand by Samnieng et al, analysed the relationship of 

nutritional assessment with chewing ability and oral health status, and found that older adults 

with malnutrition had missing teeth and impaired chewing ability, particularly after making 

adjustment for age and gender [114]. 

In Germany, a pilot study of 87 elderly residents in four nursing homes by Ziebolz et al. to 

explore oral health and nutritional status found that 52% of participants were at risk for 

malnutrition based on the MNA scores. Although, Ziebolz et al. reported malnutrition risk occurred 

mainly from dementia compared to oral health problems, they claimed the inability to perform 

oral examination for the residents due to dementia and bedridden might have possibly influenced 

study outcome [76]. Conversely, Cousson et al. utilized GOHAI and MNA instruments to evaluate 

the nutritional status and the general oral quality of life in 47 elderly complete-denture wearers, in 

comparison with a control group of 50 fully-dentate elderly that visited a French hospital over a 4-

year period. The results showed that participants with complete dentures had poorer oral health-

related quality of life and 21.3% increased risk of malnutrition when compared to fully dentate 

control group who had zero percent risk of malnutrition [115]. Identical to Cousson et al. study, 

Rodrigues et al. claimed there was significant association between tooth loss and poor nutritional 

status in 33 non-institutionalized elderly individuals assessed in Brazil, thereby increasing their 

susceptibility to developing chronic diseases [116]. 

Regardless of the study location, evidence from several studies revealed that poor oral status is 

associated with undesirable OHRQoL [15]. Therefore, taking active measures to address oral 

health problems and impaired nutrition will help remarkably to reduce the severity or prevalence 

of frailty in older people, thereby, causing considerable benefits to the individuals and their loved 

ones [86, 89]. Also, older people that demonstrate a high-level sense of coherence, which is the 

capability of a person to manage psychological stress and remain healthy, manifest robust outlook 

with good oral health and nutritional status [90]. 
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Figure 1 below illustrates the pathways of association between oral health problems, 

malnutrition and quality of life in the older adults’ population. The flow chart shows that poor 

lifestyle choices (e.g. unhealthy diet, smoking, excessive alcohol intake, etc) and poor social 

conditions such as poverty, which have tendencies to predispose older adults to oral health 

problems and diseases eventually result in nutritional disorders and physical frailty. 

Correspondingly, individuals with chronic diseases, due to immobility, institutionalisation, 

depression, or medications adverse effects, are prone to developing nutritional disorders. 

Unfortunately, both the nutritional disorders and chronic diseases (or acute-on-chronic) lead to 

physical frailty that plummet the quality of life, and hence, contributing to increased mortality in 

the older adults’ populations.  

 

Figure 1 Illustrates the pathways of association between oral health problems, 

malnutrition and quality of life in the older adults’ population. 

8. Oral Care in End of Life Care for Terminally-Ill Older Adults 

It is important to emphasize at this point that a good oral care is not only beneficial in 

preventing malnutrition/undernutrition and improving general wellbeing of the elderly population, 

it is also vital as older people become progressively unwell, nearing end of life [117]. Providing oral 

care for dying persons helps to promote comfort by relieving dry mouth and reducing the 

discomfort of terminal dehydration [56]. An exploratory study by Kvalheim et al. assessing the 

knowledge and practice of oral care in dying patients at 76 Norwegian healthcare institutions (19 

hospitals and 57 nursing homes) found that one in four of the responding institutions had no oral 

care measures, and nearly half (48%) of the institutions failed to recognise the importance of oral 

care in terminal patients. Kvalheim et al. claimed the most reported explanation cited for 

providing inefficient palliative oral care for dying patients was due to inadequate knowledge of the 

healthcare staffs [118]. There is no doubt that families and loved ones of terminally-ill older 
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people will find the latter explanation reprehensible and unacceptable. Oral care of a dying person 

is a fundamental aspect of end of life care. Patients’ caregivers /relatives should be given proper 

education and perhaps, be taught to do oral care if they wish, so as to help reduce their distress of 

not being able to feed their loved one [22,119]. 

9. Implications for Practice and Recommendations 

Effective management of oral health problems will not only help to prevent 

malnutrition/undernutrition, but pivotal to improving quality of life in the elderly population. 

Regular oral health hygiene practice (such as regular teeth brushing/cleaning by an individual or 

carer); carrying out oral health risk assessment; identifying and treating unhealthy oral conditions 

and recognising abnormal oral changes from age-related changes are essential elements of oral 

health care [120]. Very importantly, physicians (primary care and hospital doctors) and community 

nurse specialists should carry out routine nutritional assessment with focused oral examination, 

and make prompt referrals to dentists, where necessary. Similarly, the involvement of nurses, 

dieticians, speech and language therapists, occupational therapists, and the social services play 

significantly roles in oral health care, as well as in the prevention and treatment of malnutrition in 

the elderly population [24,57].  

Annual or periodical dental visit habits should also be encouraged regardless, particularly for 

the older adults with chronic and debilitating medical conditions so as to make provision for oral 

health aids, such as electric or customized manual toothbrushes, floss-holding devices, among 

other things, as may be required.  

Since oral health services are important parts of primary geriatric health care [38], 

comprehensive geriatric assessment also known in some countries as comprehensive older age 

assessment or geriatric evaluation management and treatment should include nutrition status 

assessment measures such as MNA [72] and oral health assessment [121].  

Also, efforts to control oral disease across all regions of the world should be reinforced through 

organization of affordable oral health services that meet the needs of older adults’ populations [7]. 

In addition, older people treated for oral health problems or malnutrition should routinely have 

follow-up arrangement for nutritional counselling [122]. 

Available evidence shows that older adults with oral health problems are prone to having 

unsatisfactory quality of life due to inadequate diet and malnutrition [15-19;68;115;116]. It is 

therefore, important that nutrition and quality of life assessment process in older adults should 

involve multidisciplinary team approach, comprising experienced physicians, nurses, dieticians, 

speech and language team, as well as the individual older adult with or without their family 

members, as may be required. Full history, physical examinations and necessary laboratory 

investigations where indicated, should be carried out for each individual [24,37]. In like manner, 

nutrient deficiencies and poor oral intake due to social, physiological and/or pathological factors 

should be addressed early, and where appropriate, referrals to psychologists or psychiatrists 

should be made. 

Also, very importantly, physicians and allied health professionals should backtrack from the 

orthodox belief that oral health care is the sole responsibility of the dental team. They are 

encouraged to make efforts to join forces with dental team colleagues to diagnose oral health 

problems in the older adult populations and ensure prompt dental referrals where necessary.  
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As recommended by Malnutrition Task force in 2018, this review supports the integration of 

comprehensive oral health module into the training of all health sciences students [99]. A healthy 

and functioning oral cavity does not only play an essential role in the human digestive system, it is 

also fundamental and vital for better quality of life and malnutrition prevention among the older 

adults’ population. Further research including longitudinal studies and controlled trials are needed 

to establish whether poor oral health increases the risk of malnutrition in the elderly and identify 

the more vulnerable people among the elderly population. 
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