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Abstract  

Multimorbidity (the co-existence of two or more chronic conditions) is common, is 

likely to be on the increase, and has a major impact on quality of life, increased risk 

of mortality, and significant financial costs to the health and social care system. 

Multimorbidity is strongly associated with increasing age and is also directly linked to 

socioeconomic status. A substantial body of scientific evidence has shown an 

association between specific oral diseases and a range of other health conditions. 

Less is known however, about the inter-relationships between oral diseases and 

multiple other health conditions. As multimorbidity is increasingly becoming the 

norm, rather than the exception, a profound shift is now needed in the training of 

oral health professionals, and the practice and delivery of dental care. A more 

integrated and coordinated approach to training and care is needed which will 

require radical system-level reform and redesign of how health and dental services 

are commissioned, delivered and financed. Truly multidisciplinary team working 

requires system reform to facilitate effective joint working. The pattern of disease in 

society is changing, and the dental profession needs to respond accordingly.  

 

In Brief Points: 

 This paper highlights the increasing importance of multimorbidity and 

presents an overview of its prevalence, impact and determinants 

 The implications for the future training of oral health professionals, practice 

and delivery of dental care and dental research are considered 

 The changing pattern of disease in society provides both challenges and 

opportunities ahead for the dental professions 
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Introduction 

In recent decades there has been a significant increase in life expectancy. In the UK 

the proportion of the population aged 65 years and over has increased, from 15.9% 

in 1998 to 18.3% in 2018, and is projected to reach 24.2% by 2038.1  This dramatic 

demographic transition presents both opportunities and challenges to society. With 

increasing numbers of the population now being in middle and older ages, many 

more people live with chronic long-term conditions such as cardiovascular diseases, 

cancers, chronic respiratory diseases, type 2 diabetes, and of course, dental caries, 

periodontal disease, tooth loss and a range of other oral conditions. In response to 

this demographic change, a significant shift in focus is now beginning to take place in 

medicine with increasing attention being placed on the issue of multimorbidity. The 

co-existence of two or more chronic conditions has profound future implications for 

medical training, clinical practice and research.2, 3 What is the relevance of 

multimorbidity to oral health and dentistry? This paper will present an overview of 

multimorbidity in terms of its meaning, impact and causes, and will highlight the 

implications of multimorbidity for future training of oral health professionals, 

practice of clinical dentistry and dental research.  

 

Defining multimorbidity 

Of course, the co-existence of chronic conditions is not a new concept, but research 

and clinical practice have been hampered due to a lack of a consensus and precise 

definition of multimorbidity in the medical literature.4, 5 Various august bodies have 

recently defined multimorbidity in a range of subtly different ways. The World 

Health Organisation (WHO) defines multimorbidity as “being affected by two or 

more chronic health conditions in the same individual.”6 The National Institute for 

Health and Care Excellence (NICE) in their clinical guidelines for optimising care for 

people with multimorbidity described this as the presence of two or more chronic 

health conditions including: 

 Defined physical and mental health conditions 

 Ongoing conditions such as learning disability 

 Symptom complexes such as frailty and chronic pain 
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 Sensory impairment such sight or hearing loss 

 Alcohol and substance misuse 

 

The Academy of Medical Sciences in their recent report2  came up with the following 

definition of multimorbidity as “the coexistence of two or more chronic conditions 

each of which is either: 

 A physical non-communicable disease of long duration such as cardiovascular 

disease of cancer 

 A mental health condition of long duration such as mood disorder or 

dementia 

 An infectious disease of long duration such as HIV or hepatitis C” 

 

None of these definitions explicitly include reference to oral conditions but clearly 

dental caries, periodontal diseases and many other conditions affecting the teeth 

and mouth are chronic long term non-communicable diseases that affect a 

significant proportion of the adult and elderly population.7  

 

Comorbidity and multimorbidity are neither synonymous, nor mutually exclusive 

concepts – they provide two different perspectives through which to consider an 

individual with more than one health condition at the same time.8 Comorbidity is the 

co-existence of other health conditions with an index condition that is the specific 

focus of attention. In contrast, multimorbidity is the coexistence of several health 

conditions, where none are considered an index condition that is the specific focus 

of attention. Multimorbidity is therefore a broader and more heterogeneous 

concept which can be used to describe a wide array of people experiencing a 

multitude of different combinations of conditions at the same time. The concept is 

also a more patient-centred concept in that it also acknowledges that the impact of 

experiencing more than one chronic condition is influenced not only by the health-

related characteristics but also by the broader behavioural, socioeconomic, cultural 

and environmental context. The global COVID-19 pandemic acutely highlights the 
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significance of multimorbidity with severity and mortality risk greatly increased 

amongst those who have multiple underlying health conditions.9, 10 

 

Prevalence and impact of multimorbidity 

Despite differing definitions and measurement methods, the available evidence 

would suggest that multimorbidity is very common, is likely to be on the increase 

and has a major impact in terms of quality of life, increased risk of mortality and 

financial costs to the NHS.2 Precise estimates of the prevalence of multimorbidity 

vary widely depending on the exact number of conditions included, whether highly 

prevalent conditions are considered, and the age profile of the population involved. 

A recent study across several low-, middle- and high-income countries showed that 

the prevalence of multimorbidity across 12 health conditions including edentulism 

ranged from 34-62% in the 50-59-year-old age group and 50-92% in the 80 years and 

above group.11 Analysis by the Health Foundation estimated that 14 million people 

in England were living with two or more long term health conditions.12 Although in 

general the prevalence of multimorbidity is strongly related to age,11, 13 it is not 

restricted to older people as many younger people also are affected by the 

coexistence of health conditions. In fact, in some populations the absolute number 

of people affected by multimorbidity is greater among those under 65 years due to 

the population age structure.2 The prevalence is also affected by broader 

socioeconomic factors –socially disadvantaged people experience multimorbidity at 

an earlier age than their more affluent contemporaries.12, 14 Data from longitudinal 

studies have highlighted that the prevalence of multimorbidity has increased in the 

last 20 years in many countries including the UK.2 In a large UK study of 230,000 

primary care patients over a 4-year period the prevalence of multimorbidity 

(coexistence of 5 or more conditions) quadrupled from 6% to 24%.15 Multimorbidity 

is therefore increasingly becoming the norm, rather than the exception.  

 

Extensive research has shown the negative impact of multimorbidity on peoples’ 

lives and its broader societal effects. The coexistence of multiple chronic conditions 

is associated with reduced well-being and quality of life, and an increased risk of 

disability, functional decline and mortality.2 People living with multiple conditions 
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experience a greater treatment burden – the time and energy needed to access 

treatment from multiple providers of often uncoordinated care and complying with 

complex care plans involving multiple medication. The Health Foundation Report 

showed that patients with multimorbidities were prescribed on average 20.6 

different medications compared to 5.6 medications for patients diagnosed with only 

one condition.12 Carers and family members of people affected by multimorbidity 

also experience a range of negative health outcomes including both mental and 

physical health conditions and increased mortality.2 Finally, the economic burden of 

multimorbidity on the NHS and other health care systems is significant with both an 

increased number of primary care visits and hospital admissions, both planned and 

unplanned.2, 12 Considering the burden that multimorbidities place on patients’ 

quality of life, it is not surprising that oral health care and maintenance are not 

always a high priority in this group.16 

 

Determinants of multimorbidity 

Several studies have shown in different populations and diverse countries, a strong 

association between increasing age and higher rates of multimorbidity.2 Indeed, 

multimorbidity is typically the norm amongst many older people. However, 

multimorbidity is not unique to older people and there is evidence that the 

increasing prevalence of multimorbidity cannot be explained only by an ageing 

population.2 Limited detailed research has however been conducted to uncover the 

underlying causes of multimorbidity and as most of the previous studies have been 

cross sectional in nature, it has been difficult to assess the direction of association 

between risk factors and multiple chronic conditions.  

 

Some evidence suggests that multimorbidity is more common amongst women than 

men17 but it is unclear if this is due to the fact that women are more likely to attend 

health services and therefore have a condition diagnosed, or whether this is because 

women may suffer more adverse effects of poverty and income inequality and hence 

experience multiple health problems. Socioeconomic status is certainly strongly 

linked to higher rates of multimorbidity.12, 17 A Scottish study showed that people 

living in the most deprived neighbourhoods were almost twice as likely to have poor 
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mental health and other conditions, and to experience the onset of multimorbidity 

10-15 years earlier than those living in more affluent areas.18  

 

Health-related behaviours such as smoking, alcohol consumption, poor nutrition and 

physical inactivity are identified as common risk factors for a range of chronic 

diseases19 and are also associated with increased multimorbidity risk.2 Behavioural 

risk factors including specific oral health–related behaviours such as toothbrushing 

and dental attendance have been shown to cluster together in certain patterns20, 21 

and these clusters are strongly associated with socioeconomic status and 

psychosocial factors.20, 21, 22  

 

The available evidence suggests that the mechanisms underlying multimorbidity 

include shared biological (chronic inflammatory processes), behavioural, social and 

broader socioeconomic factors. More longitudinal studies are however needed to 

tease out the direction of the relationships between multimorbidity and potential 

risk factors and to establish the causal mechanisms.  

 

Association between oral and general health 

Over the last few decades there have been an increasing number of studies 

exploring the nature and the direction of the associations between oral and general 

health. Most of the research to date has assessed co-morbidity between a specific 

oral disease and another specific systemic condition. Although there is no unified 

overarching theory to explain the potential association between a variety of oral and 

general health conditions, the associations are underpinned by shared biological 

mechanisms and by the wider social determinants of non-communicable diseases.18 

The strength of the evidence supporting these associations is varied from strong 

(diabetes) to weak (pregnancy outcomes).23, 24, 25 

 

In terms of biological mechanisms there are three main processes associated with 

periodontal pathogenesis that may play a role in the immune response associated 

with certain chronic conditions; namely infection, inflammation and adaptive 

immunity.26 Over time sustained localised inflammation in the periodontal tissue can 



 8 

trigger the initiation of a systemic inflammatory response that could contribute to 

the pathogenesis of certain systemic conditions with an inflammatory component 

such as diabetes, cardiovascular disease and rheumatoid arthritis.27, 28 

  

Although the immune response to the presence of periodontal bacteria is genetically 

driven, wider risk factors may play a crucial role in how these traits are manifested.24 

The individual immune response is influenced by wider behavioural, environmental 

and societal risk factors such as high sugary diet, smoking and alcohol consumption, 

as well as societal factors such as socioeconomic status, psychosocial factors and 

access to care.18  

 

To our knowledge, there are no robust longitudinal studies investigating the 

relationship between oral and general health in the context of multimorbidities but 

there are several studies examining the associations between oral diseases and 

certain specific systemic conditions.29 

 

Epidemiological data from systematic reviews of observational studies shows that 

there is a bidirectional relationship between diabetes and periodontal disease. 

Systemically healthy people with periodontitis present poor glycaemic control and 

an increased risk for developing diabetes, whilst patients with diabetes and 

periodontitis present a higher prevalence of complications secondary to diabetes.25, 

30 Two Cochrane reviews of randomised controlled trials reported a positive impact 

of non-surgical periodontal treatment on patients’ short-term glycaemic control.31, 32 

The clinical significance of this has been compared to adding an additional drug to 

the patient’s treatment regime but without the additional side effects associated 

with polypharmacy.25 

 

Furthermore, the associations between periodontitis and cardiovascular disease 

have also been extensively investigated. Cardiovascular disease is often clustered 

with other systemic conditions in patients with multimorbidities leading to increased 

mortality risk. The incidence of coronary heart disease, cerebrovascular disease and 

peripheral arterial disease has been associated with the prevalence and severity of 



 9 

periodontitis, independently of other risk factors.33, 34 Evidence supports the positive 

impact of periodontal treatment on surrogate cardiovascular outcomes such as 

decreased levels of systemic inflammatory markers and improved endothelial 

function in the short term35 but there is no evidence on the impact of periodontal 

treatment on long term cardiovascular endpoints.36, 37 

 

Findings from observational studies and systematic reviews suggest that periodontal 

disease is also associated with the prevalence and severity of rheumatoid arthritis.38, 

39 Additionally, patients with rheumatoid arthritis are more likely to be edentulous 

compared with healthy subjects.39 A number of small, interventional studies suggest 

that non-surgical periodontal treatment could lead to a reduction of rheumatoid 

disease activity scores and of serum levels of inflammatory markers in the short 

term.40, 41 Patients with chronic kidney disease and periodontitis have a significantly 

increased mortality risk, independent of other risk factors compared to patients 

without periodontitis.42 

 

Emerging evidence from systematic reviews suggests an association between 

periodontitis and low birth weight.43, 44 It is unclear if periodontal treatment during 

pregnancy has an impact on preterm birth, but low-quality evidence suggests that 

periodontal treatment may reduce low birth weight.23 

 

The findings of a number of systematic reviews suggest an association between 

periodontitis and chronic obstructive pulmonary disease (COPD).45, 46 Additionally, 

periodontitis severity has been associated with an increased mortality risk from 

pneumonia in the elderly.47 The findings from a Cochrane review highlighted the 

beneficial role of using antibacterial mouthwash or gel in the reduction in the 

incidence of ventilator-associated pneumonia (VAP) in critically ill patients.48  

 

It is important to acknowledge the limitations of the existing literature on periodontal 

disease and other health conditions. Most of the interventional studies investigating 

the impact of periodontal treatment on various systemic outcomes were based on 

delivering non-surgical periodontal treatment in secondary care settings and they 
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shared a number of limitations such as heterogeneity of definitions for periodontal 

disease and criteria for treatment success, short follow-up time and the use of 

surrogate outcomes.49, 50 

 

Besides periodontal disease, there are also other dental conditions that have been 

associated with systemic diseases. Data from systematic reviews exploring the 

associations between oral health and cognitive decline present conflicting results 

likely due to methodological limitations.51 There are some suggestions that poor oral 

health and severe tooth loss might be associated with increased risk of developing 

cognitive impairment and dementia.52 

 

Most epidemiological studies on cancer prognosis have been focusing on cancers in 

isolation but often cancers are associated with multimorbidity.53, 54 It is estimated 

that 82% of cancer patients present with at least one additional condition.12 Head 

and neck cancers are no exception from this and are amongst the ten most prevalent 

forms of cancer in the UK and have presented an increased incidence rate by nearly 

one third in the last 20 years.55 

  

When describing the bidirectional relationship between oral and general health, it is 

important to also consider how certain systemic conditions may affect oral health. 

This relationship can be supported through various mechanisms, both biological and 

behavioural. For example, poorly controlled diabetes has been associated with an 

increased risk of periodontal disease and certain musculoskeletal conditions like 

osteoarthritis and rheumatoid arthritis may negatively impact on people’s ability to 

maintain good oral health.25, 56 Data from systematic reviews and meta-analysis 

suggests that people with anxiety and depressive disorders present a greater risk of 

dental caries. The reasons for this could be multifactorial: decreased interest in 

maintaining good oral hygiene, an increased risk in smoking and consuming sugary 

foods and drinks, as well as the side effects of certain psychotropic medications that 

can cause dry mouth.57  

 

Implications of multimorbidity for oral health and dentistry  
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As multimorbidity is becoming the norm, rather than the exception, a profound shift 

is needed in the training of oral health professionals, the practice and delivery of 

dental care, and the focus of dental research. 

 

Training oral health professionals 

Over the last 30 years considerable efforts have been made to better integrate the 

training of oral health professionals within the wider health care educational system. 

However, in reality, much, if not most, of oral health professional undergraduate, 

postgraduate and continuing professional development courses still continue to be 

delivered in an isolated and compartmentalised fashion, separated from the 

mainstream training of other health professionals. This siloed approach to 

professional education needs to radically change if the future oral health workforce 

is going to be equipped with the knowledge, skills and competencies needed to 

provide high quality and integrated care to the ever-increasing numbers of patients 

with multiple health conditions.58 Truly integrated models of education and training 

are needed that include a significant focus on multimorbidity (in terms of common 

social determinants, pathogenesis, treatment modalities, and impact), and the best 

ways of addressing and supporting the (oral) health needs of patients with multiple 

conditions. Greater emphasis needs to be placed on training oral health 

professionals to be active and core members of multidisciplinary health teams 

working in primary care, community or hospital settings. Undergraduate and 

continuing professional development training also needs to equip oral health 

professionals with highly developed communication skills to enable them to 

communicate effectively with other health professionals, as well as with patients 

and their families living with complex health needs. It is also very important that 

core oral health input is included in the curriculum and assessment of medical, 

pharmacy and nursing students to ensure that they are better informed and 

equipped to deal with oral health problems and when appropriate to refer patients 

to oral health professionals.59  

 

Clinical practice including prevention  
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A move towards greater horizontal service integration and the provision of 

coordinated care delivered by multidisciplinary teams (including oral health 

professionals working in primary, community and hospital settings) requires a radical 

system-level reform and redesign in how health and dental services are 

commissioned, remunerated and delivered. A Cochrane Review of interventions 

treating multimorbidity highlighted that patient level interventions such as 

educational support and patient self-management interventions had little or no 

impact, whereas ‘whole system’ and organisational level interventions promoting 

integrated case management and the enhanced use of multidisciplinary teams that 

specifically targeted particular combinations of conditions including depression and 

functional difficulties, had more promising results.60 Innovative financing strategies 

need to be tested and adopted to create a stimulus and incentive to promote the 

coordination and integration of care for multimorbid patients across the health and 

social care system.61 Integrated information systems also need to be created with 

unified electronic health records that capture all aspects of a patients care journey 

across primary, community, hospital and social care settings. 

 

With increasing numbers of individuals in the general population living with multiple 

health conditions, oral health professionals working in general dental practice will 

have an absolutely fundamental role in providing care and treatment for these 

patients. As generalists, primary dental care teams will need to adopt a more holistic 

and systematic approach in how they undertake medical histories, diagnosis and 

treatment planning, and the provision of appropriate routine dental care for these 

patients. In multimorbid patients with more complex needs, primary dental care 

teams will need to liaise and refer these cases to appropriate specialists working in 

the community or hospital settings. Integrated care pathways are now being 

developed to improve the coordination of care. For example in the United States and 

France a periodontal assessment has been included in the national guidance for 

diabetes care 62, 63. In England, The Office of the Chief Dental Officer has recently 

published a guide to support commissioners to develop more integrated clinical 

pathways between the medical and dental care of diabetic patients.64 
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Multimorbidity also has important implications for the delivery of on-going 

evidence-informed preventive care. It is particularly important that patients living 

with multiple health conditions receive effective preventive support from their oral 

health professional and are empowered to undertake appropriate self-care practices 

to maintain and improve their oral health status. Preventive resources such as 

Delivering Better Oral Health65 follow a common risk factor approach in advocating 

integrated preventive support covering advice on diet, tobacco and alcohol use.19 

More detailed and comprehensive preventive support will also be needed for 

morbid patients experiencing the complications of living with multiple conditions, for 

example dry mouth linked to the use of polypharmacy.  

 

Research gaps 

The Academy of Medical Sciences report on multimorbidity has highlighted a wide 

range of research gaps in this field2 and the National Institute of Health Research has 

identified multimorbidity as a key research priority.66 More longitudinal research is 

certainly needed to understand more comprehensively the underlying determinants 

and shared causal pathways between chronic conditions including oral diseases. 

More interventional studies are also needed to evaluate interventions to prevent 

multimorbidity and to improve treatment outcomes. Rather than excluding 

participants with multiple conditions from clinical studies, as currently happens in 

most clinical trials, future studies should actively focus on their inclusion. Oral health 

outcomes need to be included in future multimorbidity studies to enable more 

research on how oral conditions cluster with other chronic conditions and the shared 

pathways.  

 

Conclusion 

Multimorbidity is increasingly common and has a major impact on quality of life, 

mortality risk and costs to the NHS. This significant change in the pattern of disease 

in society has profound implications for the future training of oral health 

professionals, the practice and delivery of dental care, and dental research. The 

dental profession must respond to this challenge.  
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