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Abstract 

Periodontitis combines persistent microbial challenge, dysregulated host inflammation, progressive destruction 

of tooth-supporting tissues, and patient-experienced functional burden. Its relevance to chronic illness is 

increasingly considered beyond the oral cavity because periodontal inflammation can coexist with circulating 

inflammatory activity, metabolic dysregulation, cardiovascular risk, and conditions that compromise an 

individual’s capacity to maintain oral health. Yet oral–systemic associations are frequently interpreted more 

strongly than their underlying study designs permit. This conceptual article develops a mechanistic oral–

systemic framework that separates local periodontal disease, dysbiosis, inflammatory dissemination, systemic 

inflammatory states, immune and oxidative-stress pathways, chronic-disease interaction, shared risk factors, 

functional consequences, and quality-of-life effects. Evidence from diabetes provides the clearest example of 

bidirectional interaction, whereas cardiovascular findings illustrate how longitudinal associations, microbial 

signals, and inflammatory changes can coexist without resolving all causal uncertainty. The resulting 

interpretation is therefore conditional: periodontal disease can contribute to systemic and patient-centred 

burden through several plausible routes, but the strength and direction of those routes depend on disease 

context, host susceptibility, shared exposures, treatment response, and the quality of the evidence used to infer 

them. 
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Introduction 

Periodontitis is a chronic inflammatory disease characterized by progressive loss of periodontal attachment and 

supporting alveolar bone, with severity, complexity, and progression risk distinguished through contemporary 

staging and grading systems [1]. Its importance is amplified by its high population burden: epidemiological 

synthesis shows that periodontitis remains common among dentate adults, although prevalence estimates vary 

substantially according to case definition, age structure, geography, and sampling strategy [2, 3]. 

The scientific relevance of periodontitis extends beyond periodontal tissues because local microbial dysbiosis and 

host inflammatory responses can intersect with systemic immune, metabolic, and vascular processes [4, 5]. 

Evidence from chronic-disease cohorts supports the coexistence of periodontal burden, oral-hygiene challenges, 

tooth loss, and poorer oral health-related quality of life, while also illustrating the difficulty of separating oral 

disease effects from the broader burden of multimorbidity [6, 7]. 
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The central problem is therefore not whether periodontal and systemic conditions can be observed in the same 

patient. They frequently can. It requires separation of local inflammatory processes from systemic intermediates, 

shared risk factors from mediating pathways, disease-specific bidirectionality from generic comorbidity, and 

biological signals from patient-experienced consequences. This article develops that separation while examining 

how the resulting relationships may become especially important when chronic illness reduces physiological 

reserve, self-care capacity, treatment flexibility, or access to sustained oral-health support. 

Conceptual approach and scope 

The analytical starting point is a distinction between co-occurrence, association, biological plausibility, mediation, 

bidirectionality, and demonstrated intervention effects. These routes provide biological plausibility, but 

plausibility alone does not determine which route is dominant in a particular patient, whether it persists long 

enough to influence a chronic condition, or whether altering periodontal inflammation changes a clinically 

important systemic outcome [8, 9]. 

The framework therefore treats oral–systemic interpretation as a sequence of evidentiary questions. First, is 

clinically meaningful periodontal disease present? Second, what local ecological and inflammatory processes 

characterize that disease? Third, is there evidence that local inflammatory or microbial signals reach systemic 

compartments? Fourth, does the patient exhibit a systemic inflammatory or metabolic state that could plausibly 

interact with those signals? Fifth, are shared determinants such as smoking, obesity, diabetes, age, medication 

burden, socioeconomic conditions, or health behaviour sufficient to explain part of the observed relationship? 

Sixth, is there longitudinal or interventional evidence that changing periodontal exposure changes a downstream 

systemic or patient-centred outcome? 

This structure also separates biological pathways from patient-experienced pathways. Conversely, a systemic 

biomarker may change without producing a perceptible improvement in function or well-being. The supportive-

care component of the framework is therefore a contextual modifier of how periodontal disease is experienced 

and managed, not a claim that such patients possess a unique periodontal pathophysiology. 

Periodontitis as a chronic inflammatory condition 

Periodontitis provides the local biological starting point for the framework. Contemporary classification 

emphasizes both the accumulated destruction caused by disease and the anticipated complexity or rate of 

progression [1, 10]. A patient may therefore have severe structural damage without uniformly high current 

inflammatory activity, while another may demonstrate active inflammation before comparable cumulative 

destruction becomes evident. 

The systemic interpretation of periodontitis must begin with this local distinction. Periodontal inflammation 

involves a dysregulated interaction between microbial communities and the host response, with destruction arising 

from sustained inflammatory activity in susceptible tissues rather than from microbial presence alone [4, 11-13]. 

Local disease status can establish that an inflammatory periodontal condition exists, but it does not by itself 

establish systemic dissemination, systemic inflammatory persistence, or causal involvement in a distant chronic 

disease. The conceptual value of defining periodontitis first is therefore restrictive as well as explanatory: it 

prevents later systemic arguments from being built on an undefined oral exposure. 

The inferential distinctions established above are summarized in Table 1. The table separates observable levels 

within the oral–systemic problem from the stronger conclusions that require additional evidence. 

Table 1. Distinguishing local periodontal disease from progressively stronger oral–systemic interpretations 

Analytical unit 
What is directly observed or 

established 

Immediate 

interpretation 

allowed 

Additional evidence 

required before a 

stronger claim 

Function within 

this article 

Periodontal 

disease state 

Clinical periodontal 

destruction, disease extent, 

severity, complexity, and 

progression-related features 

A chronic 

inflammatory 

periodontal 

condition is present 

Evidence of current 

activity, systemic 

dissemination, or 

downstream effects 

Defines the local 

disease exposure 

Local 

inflammatory 

activity 

Gingival/periodontal 

inflammatory burden and host-

response activity within 

periodontal tissues 

Local inflammation 

is biologically active 

Longitudinal or 

intervention evidence 

linking local change 

to systemic change 

Distinguishes 

active 

inflammatory 

burden from 

historical damage 

Dysbiotic 

ecological 

disturbance 

Altered microbial-community 

structure or disease-associated 

microbial patterns 

Microbial ecology is 

compatible with 

periodontal 

dysbiosis 

Reproducible 

evidence identifying 

relevant organisms, 

functions, or host–

microbe interactions 

Defines the 

microbial 

component 

without reducing 

disease to one 

pathogen 
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Systemic 

inflammatory 

signal 

Circulating inflammatory 

mediator, microbial product, 

antibody response, or related 

measurable signal 

A systemic correlate 

of periodontal 

disease may be 

present 

Temporal, 

mechanistic, 

mediation, or 

intervention evidence 

Marks the 

transition from 

local to systemic 

observation 

Systemic 

inflammatory 

phenotype 

Persistent or repeated systemic 

inflammatory/metabolic 

abnormalities 

A broader systemic 

state may coexist 

with periodontal 

inflammation 

Control for 

alternative 

inflammatory sources 

and common causes 

Prevents a single 

biomarker from 

being treated as 

systemic disease 

causation 

Chronic-

disease 

interaction 

Periodontitis and a defined 

chronic disease are 

statistically, temporally, or 

therapeutically related 

Disease-specific 

interaction is 

plausible or 

supported to the 

level permitted by 

design 

Directionality, 

confounding control, 

biological coherence, 

and intervention 

evidence where 

feasible 

Tests whether 

oral–systemic 

relationships differ 

by disease 

Patient-

experienced 

consequence 

Symptoms, impaired 

mastication, tooth instability, 

treatment burden, reduced oral 

health-related quality of life 

Periodontal disease 

has functional or 

psychosocial 

significance 

Separate assessment 

is required to 

determine whether 

systemic mechanisms 

contribute 

Preserves a direct 

oral-to-quality-of-

life pathway 

Oral dysbiosis and local periodontal inflammation 

The microbial component of periodontitis is best understood as ecological disruption rather than infection by a 

single sufficient pathogen. Contemporary evidence indicates that microbial profiles can contribute to periodontal 

diagnosis and risk assessment, but marked heterogeneity in sampling methods, sequencing approaches, case 

definitions, and microbial targets limits the use of any single microbial marker as a universal indicator [14, 15]. 

This distinction is mechanistically important. If the oral microbiome is treated as a list of pathogens, systemic 

hypotheses can easily become deterministic: a periodontal organism is detected, a systemic disease is present, and 

causality is assumed. An ecological interpretation is more cautious. These interactions can generate a periodontal 

environment capable of sustaining inflammatory activation, yet the same microbial pattern may not produce 

equivalent tissue destruction or systemic consequences in every host. 

Local inflammation is thus the first major amplification step in the framework. Dysbiosis helps sustain an 

inflammatory environment, while inflammatory changes can in turn reshape the ecological conditions in which 

microbial communities persist. The resulting reciprocal local process explains why microbial composition and 

host response should be considered together. It also creates the biological basis for asking whether inflammatory 

or microbial products generated in periodontal tissues remain local or enter systemic compartments. 

Systemic dissemination of inflammatory signals 

The transition from periodontal disease to systemic relevance requires evidence that locally generated signals can 

extend beyond periodontal tissues. Human biomarker studies further show that salivary and serum inflammatory 

profiles can change during periodontal progression and after treatment, supporting the idea that periodontal 

inflammatory activity can be reflected beyond the local tissue compartment [8, 16-18]. 

However, systemic detection is an intermediate observation, not a clinical endpoint. A circulating cytokine, acute-

phase reactant, antibody, or microbial signal may indicate biological communication between periodontal and 

systemic compartments, yet it does not identify the ultimate source with certainty, establish persistent exposure, 

or demonstrate clinically meaningful damage in another organ system. This limitation is particularly relevant in 

chronic illness, where infections, adiposity, vascular disease, medications, metabolic dysregulation, frailty, and 

other inflammatory conditions may simultaneously influence circulating markers. 

For this reason, the framework separates dissemination from systemic inflammatory state. Dissemination concerns 

movement or systemic appearance of periodontal-associated signals. Conflating these two levels risks turning a 

transient biological signal into an unsupported systemic-disease mechanism. 

Low-grade systemic inflammation 

Periodontal disease has been associated with alterations in circulating cytokines and other inflammatory 

mediators, but the reported patterns are heterogeneous across populations, periodontal definitions, assays, and 

comorbid conditions [19, 20]. 

Multivariable analysis provides a complementary perspective. In a cohort of 667 participants, periodontal 

inflammatory burden was examined for systemic inflammatory and metabolic indicators using conventional 

statistical and machine-learning approaches [21, 22]. The observed associations show that periodontal and 

systemic measurements can contain overlapping information, but a cross-sectional design cannot determine 

whether periodontal inflammation precedes the systemic state, whether the systemic state worsens periodontal 

inflammation, or whether both arise partly from shared determinants. 
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Low-grade systemic inflammation is therefore treated here as an intermediate phenotype rather than a final causal 

conclusion. Its importance depends on persistence, magnitude, biological coherence, and the extent to which 

competing inflammatory sources have been addressed. Mechanistic interpretation must remain disease- and 

context-specific. 

Immune and oxidative-stress pathways 

Oxidative stress provides one route through which periodontal inflammation and systemic susceptibility may 

intersect. Contemporary periodontal synthesis emphasizes that oxidative stress is shaped not only by inflammation 

but also by age, nutrition, physical activity, psychological stress, environmental exposures, medications, 

microbiome composition, and systemic metabolic conditions [23, 24]. 

Cellular-homeostasis research extends this argument. Persistent inflammatory environments can alter 

mitochondrial function, redox balance, cellular energetics, barrier maintenance, tissue repair, and immune 

regulation [25]. They also explain why identical periodontal exposures may not generate identical systemic 

responses. 

The framework does not treat immune or oxidative pathways as proof that periodontal disease produces systemic 

illness. Their role is to identify mechanisms capable of modifying the strength of an oral–systemic relationship. 

The mechanistic question is therefore not simply whether oxidative or immune activation exists, but whether these 

pathways mediate, amplify, or merely accompany the observed clinical relationship. 

Bidirectional interaction with chronic disease 

Diabetes provides the clearest example of an oral–systemic relationship in which bidirectionality has substantial 

biological and clinical support. Diabetes can increase susceptibility to periodontal destruction, while severe 

periodontal inflammation may contribute to an inflammatory environment relevant to metabolic control [26]. 

Cross-sectional population evidence reinforces the association between severe periodontitis and diabetes but 

cannot resolve which condition preceded the other in an individual patient [27]. Real-world treatment data have 

also been used to examine whether periodontal therapy is associated with subsequent glycaemic outcomes among 

people with type 2 diabetes [28]. 

In a 12-month randomized trial involving 264 participants with type 2 diabetes and moderate-to-severe 

periodontitis, intensive periodontal treatment produced better glycaemic control than control periodontal care, 

with an adjusted between-group HbA1c difference of approximately 0.6 percentage points at 12 months [29]. It 

does not establish that periodontal treatment produces the same metabolic benefit across all diabetes phenotypes, 

stages of chronic illness, or supportive-care settings. 

Long-term follow-up from the PAROKRANK cohort subsequently found that periodontitis was associated with 

greater risk of future cardiovascular events after adjustment for conventional risk factors, with an adjusted hazard 

ratio of approximately 1.26 [30]. These studies strengthen temporal inference, but observational follow-up cannot 

remove every source of residual confounding [31, 32]. 

Microbiological and immunological studies provide another layer. In a Finnish population cohort, periodontal 

status, oral microbial profiles, antibody responses, and atherosclerotic measures showed interrelationships 

consistent with biological communication between oral and vascular domains [33]. 

Intervention studies of systemic inflammatory markers provide narrower but more direct evidence that modifying 

periodontal inflammation can change some systemic measurements. In systemically healthy patients with 

periodontal disease, periodontal treatment was associated with reductions in circulating inflammatory markers 

including interleukin-6 and high-sensitivity C-reactive protein [34]. 

Taken together, diabetes and cardiovascular evidence show why “oral–systemic interaction” should not be treated 

as a single evidentiary category. Cardiovascular research includes strong association, longitudinal risk evidence, 

mechanistic plausibility, microbiological findings, and treatment-related inflammatory changes, while causal 

prevention of cardiovascular events through periodontal treatment remains less securely established. 

Shared risk factors and confounding pathways 

A mechanistic oral–systemic framework becomes misleading if common causes are relegated to a footnote. Their 

presence means that an observed association may reflect a mixture of direct biological interaction, reverse 

influence, behavioural coupling, healthcare-selection effects, and shared exposure. 

The problem is visible across several evidence streams. Even when periodontitis remains associated with future 

events after such adjustment [35], persistence of an association does not demonstrate that all relevant confounding 

has been removed. Administrative cohorts examining persistent periodontal disease face similar limitations 

because diagnostic coding, healthcare utilization, treatment-seeking behaviour, and unmeasured lifestyle factors 

can influence exposure and outcome classification [21, 26, 31, 32]. 

Biological evidence also requires careful interpretation. Likewise, reductions in systemic inflammatory markers 

after periodontal treatment indicate biological responsiveness but do not identify how much of a chronic-disease 

trajectory is attributable to the periodontal component [33, 34]. 
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The resulting framework therefore uses shared risk and confounding as a parallel explanatory route, not as a 

competing explanation that must completely replace periodontal mechanisms. Several processes can operate 

simultaneously. The analytical task is to determine how much each pathway contributes and whether altering one 

component changes downstream outcomes in a way that cannot be explained by the others. 

This multicausal interpretation is especially important for patients requiring supportive care. These conditions can 

increase periodontal risk and modify systemic health without operating through a single inflammatory mechanism. 

Later sections therefore distinguish the biological pathway from the functional and care-capacity pathways 

through which periodontal disease may affect quality of life and ongoing care. 

Periodontal symptoms and functional consequences 

The patient-facing burden of periodontitis does not depend on demonstrating a systemic inflammatory mechanism. 

Clinical evidence links more advanced periodontal stage with tooth mobility, reduced posterior support, impaired 

masticatory function, and poorer quality of life [35]. 

This functional route is especially important when chronic illness already limits nutritional flexibility or physical 

reserve. The consequence is conceptually distinct from systemic inflammation: a patient can experience 

substantial periodontal-related functional burden even when no clinically meaningful systemic inflammatory 

effect has been demonstrated. 

The interaction of biological and functional processes is summarized in Table 2. 

Table 2. Periodontal mechanisms and patient-facing consequences that should remain analytically distinct 

Periodontal or 

host process 

Immediate biological 

or clinical 

manifestation 

Potential 

downstream 

relevance 

Important competing 

explanation or 

modifier 

Interpretation 

boundary 

Dysbiotic 

periodontal 

ecology 

Persistent local 

microbial–host 

interaction 

Sustained 

periodontal 

inflammatory 

activity 

Oral hygiene, smoking, 

medication effects, host 

susceptibility 

Microbial pattern 

alone does not 

establish systemic 

disease 

Local 

periodontal 

inflammation 

Bleeding, inflammatory 

tissue activity, 

progressive attachment 

damage 

Source of 

inflammatory or 

microbial signals 

capable of entering 

systemic 

compartments 

Current disease activity 

may differ from 

accumulated structural 

damage 

Local inflammation is 

not equivalent to 

systemic 

inflammation 

Disseminated 

inflammatory 

or microbial 

signal 

Detectable circulating 

mediator, antibody, 

microbial component, or 

related systemic 

correlate 

Possible biological 

communication 

beyond periodontal 

tissues 

Other inflammatory 

sources may produce 

the same systemic 

marker 

Detection does not 

establish downstream 

organ injury 

Persistent 

systemic 

inflammatory 

phenotype 

Repeated or sustained 

systemic inflammatory 

activity 

Possible interaction 

with metabolic or 

cardiovascular 

disease 

Obesity, diabetes, 

infection, smoking, 

ageing, medication and 

other chronic disease 

Attribution to 

periodontitis requires 

stronger temporal and 

mechanistic evidence 

Immune and 

redox 

dysregulation 

Altered inflammatory 

resolution, oxidative 

balance, cellular 

function or tissue repair 

Modification of 

periodontal and 

systemic 

responsiveness 

Nutrition, psychological 

stress, metabolic 

disease, genetics and 

environmental exposure 

Pathway plausibility 

does not demonstrate 

clinical outcome 

causation 

Periodontal 

structural 

damage 

Tooth mobility, 

attachment loss, reduced 

posterior support 

Masticatory 

limitation, 

discomfort and 

altered food choice 

Dental status unrelated 

to active inflammation 

may contribute 

Functional burden 

may occur 

independently of 

systemic pathways 

Reduced oral 

function 

Difficulty chewing, 

altered diet, reduced 

confidence or 

discomfort 

Deterioration in oral 

health-related quality 

of life 

General frailty, pain, 

xerostomia, prosthetic 

status and chronic 

disease 

Patient burden should 

not be attributed to 

inflammation alone 

High treatment 

and self-care 

burden 

Difficulty sustaining 

hygiene, appointments 

or maintenance 

Recurrence, 

progression and 

reduced treatment 

benefit 

Cognitive, physical, 

financial, caregiver and 

access constraints 

Care capacity is 

contextual rather than 

a biological mediator 

Oral health-related quality of life 

Oral health-related quality of life provides a broader patient-centred endpoint than periodontal probing depth, 

attachment level, bleeding, or tooth count. Importantly, the magnitude of association varies across populations 

and study designs, and comorbidity can attenuate or complicate observed relationships [36]. 
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A 2026 population-focused meta-analysis further indicated that severe periodontitis has the most consistent 

association with poorer oral health-related quality of life, whereas estimates for moderate disease are less uniform 

[37]. 

These dimensions may become particularly consequential for patients whose chronic illness already reduces 

resilience or introduces competing priorities. The patient-reported endpoint therefore belongs within the 

framework as an outcome in its own right rather than as a proxy for systemic inflammation. 

Systemic health and overall well-being 

Oral health-related quality of life and broader well-being overlap but are not interchangeable. Periodontal therapy 

may improve clinical periodontal status without producing identical changes in every patient’s subjective 

experience. 

Prospective evidence demonstrates this divergence. Following periodontal treatment, both clinical status and oral 

health-related quality of life can improve, while psychological variables such as self-esteem, perceived stress, and 

related personal factors independently contribute to patient-reported outcomes [38]. 

The framework therefore requires three distinct questions: whether periodontal inflammation has improved, 

whether oral function and symptoms have improved, and whether the patient experiences meaningful 

improvement in daily life. A favourable answer to one does not automatically answer the others. 

These interacting routes are integrated visually in Figure 1. 

 
Figure 1. Multilevel routes linking periodontal ecological disruption with systemic inflammatory states and 

patient-experienced burden 

Supportive-care vulnerability 

Chronic illness can change the practical significance of periodontal disease even when it does not create a unique 

periodontal mechanism. The important additional question is how much capacity the patient has to respond to that 

burden [6]. 

Supportive periodontal therapy illustrates why longitudinal care matters. Long-term follow-up of older patients 

with stage III or IV periodontitis similarly suggests that conventional clinical endpoints and quality-of-life 

outcomes do not necessarily move together. In that cohort, achievement of selected periodontal endpoints was not 

significantly associated with later oral health-related quality of life, whereas tooth migration retained patient-

perceived importance [39, 40]. 

For this article, supportive-care vulnerability therefore denotes a context in which chronic disease burden, 

functional limitation, treatment workload, reduced self-care capacity, caregiver dependence, or competing 

medical priorities increase the consequences of oral disease or make its control harder to sustain. 

https://journalinpc.com/


Journal of Integrative Nursing and Palliative Care (JINPC) | Volume 5 | Issue 2 | Page 386-396 

Osei et al., Periodontal Health, Systemic Inflammation, and Quality of Life in Patients with Chronic Illness Requiring Supportive Care 
 

https://journalinpc.com/ 
 

 
 

392 

Proposed periodontal–systemic–quality-of-life framework 

The evidence supports an integrated interpretation composed of several pathways that can operate independently 

or simultaneously. 

The first is the local inflammatory pathway: dysbiosis interacts with susceptible periodontal tissues, generating 

inflammatory activity and tissue destruction. The second is the systemic intermediate pathway, in which microbial 

or inflammatory signals may extend beyond periodontal tissues and contribute to measurable systemic 

inflammatory states. The third is the chronic-disease interaction pathway, whose strength and direction vary by 

disease and evidentiary design. Diabetes provides the clearest example of reciprocity, whereas cardiovascular 

evidence remains more dependent on longitudinal association, mechanistic plausibility, and inflammatory 

intermediates. 

The fourth pathway is the functional and quality-of-life route. Tooth instability, impaired mastication, discomfort, 

treatment burden, and fear of tooth loss can adversely affect daily life without requiring systemic mediation. The 

fifth is the shared-determinant pathway, through which smoking, metabolic status, psychological stress, 

socioeconomic conditions, healthcare access, ageing, and related factors jointly influence oral and systemic 

outcomes [41]. 

A sixth relationship is proposed specifically for chronic illness requiring supportive care: reduced capacity to 

perform oral self-care, attend appointments, tolerate procedures, or prioritize dental care may feed back into 

periodontal control. This feedback loop is a conceptual synthesis based on evidence concerning chronic-disease 

burden, long-term periodontal maintenance, psychological influences, and self-management; it should be tested 

directly rather than treated as established causation. 

Table 3 converts these distinctions into interpretation and application boundaries. 

Table 3. Clinical interpretation and application boundaries within the periodontal–systemic–quality-of-life 

framework 

Clinical situation 

What may 

reasonably be 

inferred 

What should be assessed 

next 

Appropriate clinical 

or care response 

Interpretation that 

should be avoided 

Severe active periodontal 

disease without known 

systemic inflammatory 

disorder 

Substantial local 

periodontal burden 

exists 

Symptoms, function, risk 

factors, systemic history 

and treatment needs 

Treat periodontal 

disease and coordinate 

medical review when 

otherwise indicated 

Assuming systemic 

disease is present 

because periodontitis is 

severe 

Periodontitis with elevated 

systemic inflammatory 

markers 

Oral and systemic 

inflammatory 

activity coexist 

Alternative inflammatory 

sources, metabolic disease, 

infection, medications and 

temporal pattern 

Address periodontal 

inflammation while 

evaluating systemic 

context 

Assigning the systemic 

marker uniquely to 

periodontal disease 

Periodontitis with type 2 

diabetes 

Reciprocal 

interaction is 

biologically and 

clinically plausible 

Glycaemic status, 

periodontal severity, self-

care, treatment access and 

complications 

Coordinate periodontal 

and diabetes care 

Assuming a uniform 

metabolic response to 

periodontal treatment 

Periodontitis with 

cardiovascular disease or 

elevated cardiovascular risk 

Association and 

biological 

plausibility justify 

integrated risk 

awareness 

Conventional 

cardiovascular risks, 

periodontal activity, 

smoking and metabolic 

factors 

Periodontal care plus 

established 

cardiovascular 

prevention 

Presenting periodontal 

therapy as proven 

cardiovascular-event 

prevention 

Extensive periodontal 

destruction with chewing or 

tooth-stability problems 

Direct functional 

burden is plausible 

Mastication, diet, pain, 

tooth mobility and patient 

priorities 

Restore function 

where feasible and 

include patient-

reported outcomes 

Requiring evidence of 

systemic inflammation 

before recognising 

burden 

Poor quality of life despite 

acceptable periodontal 

clinical endpoints 

Clinical control 

and lived outcome 

may have diverged 

Tooth migration, function, 

appearance, psychological 

factors and treatment 

burden 

Reassess patient-

centred treatment 

goals 

Treating periodontal 

indices as complete 

measures of success 

Chronic illness with limited 

self-care capacity 

Periodontal control 

may be harder to 

initiate or sustain 

Dexterity, fatigue, 

cognition, caregiver 

support, medication effects 

and access 

Adapt oral-care 

support and referral 

pathways 

Interpreting difficulty 

with self-care as non-

adherence alone 

High multimorbidity with 

uncertain oral–systemic 

attribution 

Several pathways 

may coexist 

Temporal sequence, 

common risk factors, 

disease activity and 

competing causes 

Use coordinated, 

proportionate 

assessment 

Forcing a single causal 

explanation 
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Moderators and boundary conditions 

The pathways described above are unlikely to operate with equal strength in all patients. Contemporary genetic 

synthesis implicates pathways concerned with epithelial integrity, immune function, periodontal-tissue 

maintenance, and repair, but genetic risk does not determine an individual clinical outcome in isolation [42, 43]. 

Disease severity also matters. Stronger quality-of-life associations in severe periodontitis suggest that 

relationships observed at high disease burden should not automatically be transferred to mild or moderate disease. 

The framework should therefore weaken when an observed systemic association disappears after adequate 

adjustment for shared causes, when temporal ordering is absent, when treatment changes periodontal disease 

without affecting the hypothesized intermediate, or when the relationship fails to reproduce across comparable 

populations. 

Implications for medical–dental integration 

Consensus and intervention evidence support coordinated attention to diabetes and periodontal health, while 

cardiovascular evidence justifies awareness of shared risks without converting periodontal therapy into an 

unproven cardiovascular preventive treatment. 

A systematic review of periodontal treatment and systemic health concluded that periodontal therapy can influence 

selected systemic and quality-of-life outcomes, but the evidence varies according to endpoint and population [44]. 

The appropriate aim is not universal medical screening by dentists or dental diagnosis by medical professionals. 

Implications for nursing and supportive care 

Difficulty brushing, gingival bleeding, oral discomfort, tooth mobility, chewing problems, xerostomia, declining 

food intake, or inability to maintain previously manageable oral routines can indicate a need for dental assessment. 

For patients with chronic illness, effective support may therefore involve adapting oral-hygiene tasks, engaging 

caregivers where appropriate, identifying physical or cognitive barriers, and ensuring that dental referral is not 

lost among competing medical priorities [45]. 

These responsibilities do not require nursing professionals to diagnose periodontitis or infer systemic causality. 

The application logic is summarized in Figure 2. 

 
Figure 2. Supportive-care decision architecture for periodontal burden, oral-function decline, and 

interdisciplinary escalation 

Research agenda 

The strongest next tests should distinguish competing pathways rather than merely repeat cross-sectional 

associations. Intervention studies should identify whether reduction in periodontal inflammation changes the 
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proposed intermediate and whether such change is accompanied by clinically meaningful systemic or patient-

reported improvement. 

Disease-specific analyses remain essential because diabetes, cardiovascular disease, frailty, cancer, autoimmune 

disease, and other chronic conditions cannot be assumed to share an identical oral–systemic mechanism. 

Results and Discussion  

The evidence supports a layered interpretation of periodontal relevance to chronic illness. Cardiovascular evidence 

is compelling at the level of association, temporal risk, biological plausibility, and selected inflammatory 

intermediates, while stronger claims about prevention of clinical events through periodontal treatment remain 

premature. 

In chronic illness, these effects may become more consequential because the ability to compensate for oral 

dysfunction or maintain demanding self-care can be reduced. 

The distinctive implication of the framework is therefore not that periodontal inflammation is a universal upstream 

cause of chronic disease. Clinical interpretation improves when biological mechanisms, shared determinants, 

functional effects, patient experience, and care capacity are evaluated independently before they are integrated. 

Limitations 

The evidence base does not directly and uniformly represent patients at the exact intersection of periodontitis, 

multimorbidity, formal supportive or palliative care, systemic inflammatory measurement, and quality-of-life 

assessment. 

Cross-sectional studies remain vulnerable to reverse causation and residual confounding. Biomarker change after 

periodontal therapy should not be equated with prevention of systemic clinical events. 

Finally, several relationships in the proposed framework—particularly feedback between chronic-illness care 

capacity, oral self-management, recurrent periodontal burden, and broader well-being—represent evidence-

informed conceptual synthesis requiring direct prospective testing. 

Conclusion 

Periodontal health can be relevant to systemic inflammation and quality of life in people living with chronic 

illness, but the relationship is neither singular nor uniformly causal. At the same time, shared risk factors, reverse 

influence, host susceptibility, functional impairment, and differences in care capacity can produce or modify the 

same observed relationships. Periodontal disease can also reduce quality of life directly through symptoms, tooth 

instability, impaired mastication, treatment burden, and loss of oral function without requiring systemic mediation. 

For patients requiring supportive care, the most defensible interpretation is therefore conditional: periodontal 

disease should be treated as a potentially important contributor to biological and lived illness burden while each 

proposed systemic pathway is judged according to its own temporal, mechanistic, interventional, and contextual 

evidence. 
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