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ABSTRACT:  

The article examines the connection between oral hygiene and overall health, stressing the importance of 

public health efforts to promote better oral care practices as a preventative measure against chronic 

illnesses. Oral hygiene plays a crucial role in maintaining general well-being, and conditions in the mouth 

can have a more significant impact on the body than many healthcare providers realize. Poor oral health 

is not only linked to issues like cavities and gum disease but is also associated with systemic conditions 

such as heart disease, diabetes, respiratory infections, and complications during pregnancy. 

The overlap between medicine and dentistry highlights the necessity for strong collaboration between 

healthcare providers and dentists, which can lead to early detection and better prevention of these health 

concerns. The complications resulting from these diseases contribute to substantial morbidity, mortality, 

and financial burdens on the healthcare system. A focus is placed on understanding how the oral 

microbiota supports health and how disturbances in this balance can lead to illness. 
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INTRODUCTION 

The oral cavity is often referred to as "the window to general health," emphasizing the integral connection 

between oral and systemic well-being. As noted by Seymour, it is now widely accepted that "good general 

health cannot exist without good oral health," highlighting the mouth's role as a crucial intersection of 

dentistry and medicine. Over 100 systemic diseases and more than 500 medications exhibit oral 

manifestations, particularly prevalent among older adults. Historically, figures like Hippocrates 

recognized the link between oral health and systemic conditions, with reports of curing systemic ailments 

through dental interventions. Despite this historical perspective, the full significance of oral conditions on 

systemic health has only recently gained recognition(1).  

The bidirectional relationship between oral and systemic health is increasingly understood, though further 

research is essential. The influence of oral health on overall well-being has garnered attention from 

multiple U.S. Surgeons General and the World Health Organization. The oral cavity is essential for various 

physiological functions, including speech, chewing, swallowing, and the initial stages of digestion, while 

also contributing to psychological identity.(2,3) 

The oral cavity is home to diverse surface types, each hosting unique populations of 500-700 species of 

bacteria, viruses, fungi, and protozoa. Oral hygiene plays a critical role in shaping the oral microbiome; 

individuals with good hygiene typically have a simpler microbial composition dominated by gram-positive 

organisms, whereas poor hygiene leads to a more complex, diverse flora, often rich in anaerobic gram-
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negative bacteria.(4)  Saliva and gingival crevicular fluid create a complex environment that helps maintain 

oral health, supporting mineralization and protecting against dietary acids.(5) 

Disruption of this oral ecosystem, known as dysbiosis, can lead to an increase in harmful bacteria, resulting 

in conditions such as tooth decay. Notable oral conditions with established links to systemic health include 

dental caries and periodontal diseases, such as gingivitis and periodontitis. Research by Garcia et al. 

suggests that an increase in missing teeth correlates with a decline in quality of life, as poor dental health 

affects chewing ability and nutritional intake.(6,7) 

The relationship between oral diseases and general health is intricate. Systemic diseases can influence oral 

health through direct pathological processes or indirectly via behavioral changes related to the disease or 

its treatment. Conversely, alterations in oral health can impact systemic conditions. For instance, tooth 

loss is associated with increased all-cause mortality and cardiovascular disease risk, while periodontal 

disease has prominent links to non-communicable diseases (NCDs) such as diabetes and heart disease.(8) 

Lifestyle factors like high sugar intake, unhealthy eating habits, smoking, and excessive alcohol 

consumption are common risk factors for both oral diseases and NCDs.(9) Improved oral hygiene has been 

linked to better cardiovascular health, including reduced progression of carotid artery thickening, and 

studies show that enhanced oral care can lower hemoglobin A1C levels in diabetic patients. Moreover, 

poor oral hygiene is implicated in the development of oral cancer.(10, 11, 12) 

In older adults, maintaining routine oral hygiene—such as brushing teeth after meals—can significantly 

reduce the risk of aspiration pneumonia.(13, 14) This demographic is particularly vulnerable to dental 

infections and associated complications. Tooth loss can hinder the ability to chew certain foods, potentially 

leading to malnutrition in later life.(15) 

A careful assessment of the oral cavity can reveal signs indicative of underlying systemic conditions, 

enabling early diagnosis and intervention. The concept of "focal infection," proposed by Dr. William 

Hunter in 1910, posits that oral disease can contribute to systemic conditions like anemia, gastritis, and 

colitis. A comprehensive examination should include an evaluation of mucosal changes, signs of 

periodontal inflammation, and overall dental health. For example, signs of anemia may present as pale 

mucosa, atrophic glossitis, or oral thrush, while conditions like lupus erythematosus and Crohn's disease 

may lead to specific oral lesions. 

The importance of periodontal health has been highlighted in various studies, revealing its role in systemic 

health issues, including cardiovascular disease and diabetes management. Conversely, diabetes can 

exacerbate periodontal disease, creating a reciprocal relationship that requires careful monitoring and 

management. Emerging evidence links periodontal bone loss to an increased risk of coronary heart disease 

and stroke. (16,17) 

In summary, the oral cavity serves not only as a gateway to digestion but also as a critical indicator of 

overall health. The intricate connections between oral and systemic health underscore the need for 

continued research and a more integrated approach to healthcare, ultimately improving outcomes for both 

oral and general health. 
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Figure 1: Oral and systemic health Link 

 

ORAL MANIFESTATIONS OF SYSTEMIC DISEASES 

Oral diseases often share common behavioral risk factors with various non-communicable diseases 

(NCDs), such as high sugar intake, unhealthy dietary habits, smoking, and excessive alcohol consumption. 

Research has shown a strong association between poor oral health and major NCDs, including 

cardiovascular diseases and diabetes mellitus. For example, maintaining good oral hygiene has been linked 

to improvements in cardiovascular health, particularly in reducing the progression of carotid artery 

thickening. Additionally, systematic reviews indicate that enhanced oral hygiene can lower hemoglobin 

A1C levels in individuals with diabetes. 

Beyond chronic illnesses, poor oral hygiene has also been implicated in the development of oral cancer. 

In geriatric populations, consistent oral care practices, such as brushing after meals, can significantly 

reduce the incidence of aspiration pneumonia. Unfortunately, older adults are generally at a heightened 

risk for dental infections, which can lead to complex health complications. Tooth loss often results in 

difficulties chewing, contributing to potential malnutrition. Furthermore, untreated oral infections can 

escalate into systemic infections that affect endocardial implants and artificial joints. 

The prevalence of dental issues in older adults with dementia further underscores the importance of 

maintaining good oral hygiene. As the global population ages, promoting oral health and regular dental 

check-ups among seniors is crucial to mitigate the risk of severe dental infections and their associated 

health risks. 

In pediatric populations, dental caries in primary teeth remains alarmingly high worldwide. Oral diseases 

are often chronic and accumulate over a person's lifetime, with childhood being a critical period that 

influences both general and oral health. Socioeconomic factors during childhood can have a lasting impact 

on the prevalence of oral diseases in adulthood. 
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Poor oral hygiene is a significant factor in the development of various oral conditions. In young children, 

inadequate oral care is the primary cause of early childhood caries (ECC). Studies show that infants and 

toddlers with heavy plaque accumulation are at an increased risk for severe caries. Similarly, preschool-

aged children with higher plaque index scores experience more caries than those with better oral hygiene. 

However, it is essential to note that determining the direct impact of oral hygiene on caries development 

is complex, especially when considering the confounding effects of fluoride in dental products.(18) 

While fluoride is effective in preventing dental caries when proper plaque removal is practiced, a recent 

meta-analysis suggested that without fluoride, personal oral hygiene alone may not significantly reduce 

caries incidence. Despite this, clinicians should continue to advocate for the benefits of good oral hygiene, 

as it remains a practical and cost-effective strategy to support oral health. (19,20) 

In terms of periodontal health, inadequate oral hygiene is a significant risk factor for periodontitis, a 

common and destructive oral infection. Periodontal disease results from bacterial infection in dental 

plaque, with several specific gram-negative bacteria identified as key pathogens. Periodontitis can lead to 

inflammation, bone loss, and the formation of periodontal pockets. 

Research suggests that periodontal disease may increase susceptibility to systemic diseases through 

several mechanisms, including shared risk factors and the presence of harmful bacteria in subgingival 

biofilms. Factors such as smoking, stress, and advanced age contribute to both periodontal disease and 

systemic conditions like cardiovascular disease. 

Moreover, subgingival biofilms serve as a reservoir for gram-negative bacteria, which can trigger 

significant inflammatory responses within the body. This bacterial load can lead to vascular changes and 

increased risks of clotting and inflammation, further complicating systemic health.(21) 

The periodontium itself acts as a reservoir for pro-inflammatory cytokines, which can enter the 

bloodstream and perpetuate systemic effects. These mediators may contribute to various health issues, 

including cardiovascular complications and adverse pregnancy outcomes, such as preterm labor and low 

birth weight. 

In summary, the intricate relationship between oral health and systemic diseases highlights the need for a 

comprehensive approach to healthcare that prioritizes oral hygiene. Understanding this connection is vital 

for developing effective strategies to enhance both oral and overall health, ultimately improving quality 

of life for individuals across all age groups.(22,23) 

 

 
Figure 2: Different systemic conditions : Disease and Disorders linked 
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Here’s a list of diseases that can show oral manifestations(24,25) 

Infectious Diseases 

1. Herpes Simplex Virus Infections (e.g., Herpes Simplex Stomatitis) 

2. Herpes Zoster (Shingles) 

3. Hand, Foot and Mouth Disease 

4. Cytomegalovirus Infection 

5. HIV/AIDS (oral lesions, candidiasis) 

6. Tuberculosis 

7. Syphilis (oral ulcers and lesions) 

Autoimmune and Connective Tissue Disorders 

1. Sjogren’s Syndrome (dry mouth, mucosal changes) 

2. Systemic Lupus Erythematosus (SLE) 

3. Scleroderma 

4. Rheumatoid Arthritis 

5. Behcet’s Syndrome (oral ulcers) 

Gastrointestinal Diseases 

1. Crohn’s Disease (oral ulcers) 

2. Ulcerative Colitis 

3. Gastroesophageal Reflux Disease (enamel erosion) 

Hematological Diseases 

1. Leukemia (gingival hyperplasia, bleeding) 

2. Agranulocytosis (increased infection risk) 

3. Iron Deficiency Anemia (angular cheilitis) 

Endocrine Diseases 

1. Diabetes Mellitus (periodontal disease, dry mouth) 

2. Thyroid Disorders (goiter, oral manifestations) 

Neurological Diseases 

1. Multiple Sclerosis (oral dysphagia) 

2. Parkinson’s Disease (poor oral hygiene) 

Nutritional Deficiencies 

1. Vitamin A Deficiency (oral lesions) 

2. Vitamin B Deficiencies (glossitis, angular cheilitis) 

3. Vitamin C Deficiency (scurvy, gingivitis) 

Dermatological Conditions 

1. Lichen Planus (white patches, ulcers) 

2. Pemphigus Vulgaris (blisters, erosions) 

Neoplastic Diseases 

1. Kaposi’s Sarcoma 

2. Non-Hodgkin’s Lymphoma (gingival involvement) 

Other Conditions 

1. Celiac Disease (oral ulcers, enamel defects) 

2. Sarcoidosis (granulomas in the mouth) 

3. Amalgam Tattoo (localized discoloration) 
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ORAL HYGIENE AND CARDIOVASCULAR DISEASES  

Oral hygiene plays a significant role in the prevention of cardiovascular diseases (CVDs) due to the 

complex relationship between oral health and systemic health. Poor oral hygiene can lead to gum diseases, 

such as gingivitis and periodontitis, which are linked to an increased risk of cardiovascular issues. Here's 

an overview: 

Periodontal disease causes inflammation in the gums, which can spread systemically, contributing to a 

chronic inflammatory state. This inflammation is a known risk factor for atherosclerosis (plaque buildup 

in arteries). Bacterial Translocation: Harmful oral bacteria can enter the bloodstream through inflamed 

gums, potentially leading to infections in blood vessels or the heart, such as endocarditis(26). 

Atherosclerosis and Plaque Formation: Oral pathogens like Porphyromonas gingivalis have been found 

in atherosclerotic plaques, suggesting they may contribute to plaque buildup and arterial stiffness. Impact 

on Blood Vessels: The systemic inflammation caused by gum disease can damage endothelial cells lining 

the blood vessels, impairing their function and increasing the risk of hypertension and heart attack.(27,28) 

 
Figure 4: Proposed mechanisms linking oral infection and oral disease to CVS disease 

 

THE BIDIRECTIONAL LINK BETWEEN DIABETES AND PERIODONTAL DISEASE(29) 

Diabetes mellitus and periodontal disease are closely interconnected, with each condition influencing the 

other. Individuals with diabetes are more susceptible to infections, including gum diseases like 

periodontitis, due to weakened immune responses. At the same time, chronic inflammation from 

periodontitis can worsen blood sugar levels, making diabetes more challenging to manage. This mutual 

relationship emphasizes the importance of proper oral care for individuals with diabetes to reduce 

complications. 

Research has shown that severe gum disease can not only result from poorly controlled diabetes but also 

contribute to its progression. High blood sugar levels in people with diabetes can lead to the accumulation 

of advanced glycation end products (AGEs), which impair immune cell function and increase 
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inflammation. This inflammation promotes gum tissue destruction and fosters harmful bacteria in the 

mouth, creating a cycle of deterioration (30,31). 

On the other hand, periodontal infections can trigger insulin resistance by releasing inflammatory 

substances like TNF-α and IL-1. This creates a feedback loop where poor blood sugar control worsens 

gum disease, and the gum disease further complicates diabetes management. Clinical studies have found 

that treating periodontal disease through professional cleaning and other mechanical therapies can lead to 

slight improvements in blood sugar levels, with an average reduction of around 0.4% in HbA1c. While 

this effect varies among individuals, it highlights the importance of addressing gum disease as part of 

diabetes care. 

To improve overall health outcomes, managing both diabetes and gum disease is essential. Regular dental 

checkups, effective oral hygiene, and professional periodontal treatment should be part of a diabetes 

management plan. In some cases, combining mechanical treatments with antibiotics may enhance blood 

sugar control and reduce the impact of gum infections. 

This connection between diabetes and periodontal health calls for collaboration between healthcare 

providers and dental professionals. By working together, they can help patients better manage both 

conditions and improve their overall quality of life.(32) 

 
Figure 4: Potential effects of periodontal infection and therapy on glycemic diabetes patient  

 

ORAL HYGIENE AND RESPIRATORY INFECTIONS: ETIOLOGY AND PATHOGENESIS 

Oral hygiene plays a critical role in preventing respiratory infections, particularly in high-risk populations 

such as the elderly and those in healthcare settings. Poor oral health can lead to the colonization of the 

oropharyngeal region by pathogenic bacteria, which may be aspirated into the lungs, causing respiratory 

infections like pneumonia. This association is particularly significant in vulnerable individuals, where 

factors such as age, comorbidities, and compromised immune defenses exacerbate the risk.(33) 

Pneumonia, a serious infection of the pulmonary parenchyma, is primarily caused by bacteria, viruses, 

fungi, or parasites. It poses a significant health threat, especially to elderly and immunocompromised 

individuals, and can be life-threatening. The etiology of pneumonia often involves the aspiration of 

oropharyngeal contents into the lower respiratory tract. Typically, the lower respiratory tract remains 
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sterile due to protective mechanisms such as mucociliary clearance, cough reflexes, and immune 

responses. However, these defenses can fail, especially in hospitalized or debilitated patients, leading to 

bacterial colonization and infection.(34) 

Pathogenic bacteria associated with pneumonia often originate in the oral cavity. Potential respiratory 

pathogens (PRPs) such as Streptococcus pneumoniae, Haemophilus influenzae, and Mycoplasma 

pneumoniae commonly colonize the oropharyngeal region before being aspirated. Dental plaque, 

particularly in individuals with periodontal disease, provides a reservoir for these bacteria. Additionally, 

anaerobic species like Porphyromonas gingivalis and Fusobacterium can also be aspirated, causing 

pneumonia. 

Risk factors for nosocomial pneumonia include advanced age, chronic diseases such as diabetes and 

chronic lung disease, mechanical ventilation, prolonged hospital stays, and poor oral hygiene. Poor oral 

health increases plaque accumulation, which may release hydrolytic enzymes that alter mucosal surfaces, 

making them more susceptible to bacterial adhesion. This creates a favorable environment for PRPs to 

colonize and potentially infect the respiratory tract.(35)  

Studies demonstrate a significant link between poor oral hygiene and respiratory infections. Research 

indicates that individuals with higher oral hygiene index (OHI) scores are more likely to develop 

respiratory diseases. Elderly individuals in nursing homes with infrequent dental visits experience higher 

rates of pneumonia-related deaths. Furthermore, studies show that individuals with greater periodontal 

attachment loss are at an increased risk for chronic lung diseases, reinforcing the connection between 

periodontal health and respiratory conditions. (36,37) 

 

ORAL HYGIENE AND ADVERSE PREGNANCY OUTCOMES:  

Poor oral hygiene during pregnancy has been associated with adverse outcomes, including preterm birth 

and low birth weight. Periodontal disease, a common oral condition, can initiate an inflammatory response 

that impacts maternal health and fetal development. Elevated levels of inflammatory markers such as 

cytokines (e.g., IL-1, IL-6, TNF-α) and prostaglandins (PGE2) during periodontal infections can cross the 

placental barrier, triggering preterm labor or other complications. Recognizing this, public health 

initiatives focused on oral health in pregnant women, such as routine dental visits and education on proper 

oral care, are essential for reducing these risks and enhancing maternal and infant well-being.(38) 

Low Birth Weight and Pregnancy-Related Gingival Health 

Pregnancy-induced hormonal changes often result in gingival inflammation, known as pregnancy 

gingivitis, even without significant increases in dental plaque. Oral contraceptives can similarly alter 

gingival health by influencing vascular permeability and promoting inflammation. Poor oral health during 

pregnancy, particularly periodontal disease, has been linked to low birth weight (defined as less than 2,500 

grams) and preterm delivery, both of which are significant public health concerns. These conditions 

account for substantial perinatal morbidity and mortality, as low-birth-weight infants face heightened risks 

of neurodevelopmental disorders, respiratory issues, and behavioural abnormalities. 

Multiple researches have shown the connection between maternal oral infections and pregnancy outcomes. 

Periodontal pathogens such as Porphyromonas gingivalis, Treponema denticola, and Aggregatibacter 

actinomycetemcomitans can produce bioactive molecules, including lipopolysaccharides (LPS), which 

activate inflammatory cascades. These molecules promote cytokine and prostaglandin synthesis, elevating 

amniotic fluid levels of PGE2 and TNF-α to thresholds that can induce preterm labor. Case-control studies 

reveal that mothers of preterm or low-birth-weight infants tend to have more severe periodontal disease 
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compared to mothers of normal-birth-weight infants. Logistic regression analyses have demonstrated that 

periodontal disease significantly increases the risk of adverse pregnancy outcomes, with odds ratios as 

high as 7.9.(39, 40) 

Further studies show a dose-response relationship between periodontal disease activity and adverse 

outcomes. Elevated gingival crevicular fluid (GCF) levels of PGE2 in mothers correlate with decreased 

birth weights and gestational age, implicating periodontal inflammation as a key factor in preterm births. 

In fact, approximately 18.2% of preterm low-birth-weight cases may result from maternal periodontal 

disease. However, the host’s immune-inflammatory response, which determines susceptibility to 

periodontitis, also appears to play a critical role. This suggests that periodontal disease may serve as both 

a marker of and a contributor to adverse pregnancy outcomes. (41,42) 

Public Health Interventions for Maternal Oral Health 

To mitigate the risks of poor pregnancy outcomes related to periodontal disease, public health measures 

must prioritize oral health during pregnancy. Strategies include educational campaigns to raise awareness 

about the importance of oral hygiene, provision of affordable dental care, and integration of oral health 

services into prenatal care programs. These interventions can significantly reduce the prevalence of 

periodontal disease and its associated risks, improving overall maternal and neonatal health outcomes.(43) 

 

THE ROLE OF ORAL HYGIENE IN THE PREVENTION OF GASTROINTESTINAL 

DISEASES 

Maintaining proper oral hygiene is vital not only for oral health but also for preventing gastrointestinal 

diseases. The oral cavity serves as the entry point to the digestive system, and poor oral hygiene can lead 

to the proliferation of harmful microorganisms that may influence gastrointestinal health. Conditions such 

as gastritis, ulcers, and even colorectal cancer have been linked to oral infections and periodontal disease 

due to shared inflammatory and microbial pathways. 

Harmful oral bacteria, such as Porphyromonas gingivalis and Fusobacterium nucleatum, commonly found 

in periodontal infections, can migrate to the gastrointestinal tract through saliva and swallowing. These 

bacteria can disrupt the gut microbiome, a critical regulator of gastrointestinal health, and trigger systemic 

inflammation. For example, F. nucleatum has been implicated in colorectal cancer due to its ability to 

adhere to gut epithelial cells, promote tumorigenesis, and suppress immune responses. Similarly, 

Helicobacter pylori, a known causative agent of peptic ulcers and gastric cancer, has been detected in 

dental plaque, suggesting that poor oral hygiene may facilitate its persistence and transmission.(44,45) 

Periodontal inflammation contributes to the systemic inflammatory burden by releasing pro-inflammatory 

cytokines, including IL-6 and TNF-α, into circulation. These cytokines can exacerbate gastrointestinal 

conditions such as inflammatory bowel disease (IBD), gastritis, and gastroesophageal reflux disease 

(GERD). Chronic inflammation in the gut, driven by oral pathogens or systemic inflammatory mediators, 

may also compromise the integrity of the intestinal mucosal barrier, leading to increased susceptibility to 

gastrointestinal infections.(46,47) 

Oral-Gut Axis and Gastrointestinal Disease Risk 

Emerging research highlights the "oral-gut axis," emphasizing the interconnectedness of oral and gut 

microbiomes. Imbalances in oral microbiota caused by poor oral hygiene can influence gut microbial 

composition and function. Studies have shown that individuals with periodontitis are more likely to 

experience gastrointestinal issues, including IBD, due to altered microbial diversity and immune system 

activation. Moreover, dental plaque serves as a reservoir for pathogenic bacteria that can travel to the gut, 
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leading to increased risks of systemic diseases. Poor oral hygiene has also been associated with increased 

oxidative stress, which further contributes to gastrointestinal disease progression, particularly in disorders 

such as Crohn's disease and ulcerative colitis.(48) 

Preventive Measures 

Promoting oral hygiene is a critical strategy for reducing the risk of gastrointestinal diseases. Preventive 

measures include: 

• Brushing, flossing, and the use of antimicrobial mouth rinses to reduce plaque and bacterial load. 

• Professional cleanings and early detection of oral infections to prevent systemic spread. 

• Avoiding sugary foods and incorporating probiotics to support a balanced oral and gut microbiome. 

• Educational campaigns highlighting the link between oral health and systemic diseases, including 

gastrointestinal conditions. 

 

PERIODONTAL DISEASE AND RHEUMATOID ARTHRITIS 

Periodontal disease has been linked to rheumatoid arthritis (RA), a chronic autoimmune condition 

characterized by inflammation of the joints, leading to the destruction of cartilage, bone, and ligaments. 

Both conditions share similar inflammatory processes. In diseased gingival tissues and RA-affected joints, 

comparable cytokines and growth factors are produced, which contribute to bone resorption—a common 

issue in both diseases. This overlap indicates a shared inflammatory mechanism underlying these 

conditions.(49,50,51) 

Research has shown that individuals with RA and periodontal disease exhibit significantly elevated levels 

of anti-cyclic citrullinated peptide (anti-CCP) antibodies. This association suggests that periodontal 

disease may play a role in the development or progression of RA. Notably, Porphyromonas gingivalis, a 

key pathogen in periodontal disease, produces an enzyme capable of inducing citrullination of proteins, a 

process implicated in the autoimmune response in RA. 

Enhanced periodontal care, including regular dental cleanings and effective oral hygiene practices, may 

benefit individuals with RA by potentially mitigating systemic inflammation and reducing disease 

severity.(52,53) 

 

HEMATOLOGIC DISORDERS AND THEIR ORAL MANIFESTATIONS 

Hematologic disorders, malignancies, and blood cell dyscrasias encompass a diverse group of diseases 

that often exhibit systemic spread and may involve the oral cavity, as well as the hard and soft tissues of 

the head and neck. In some cases, oral manifestations may represent the initial clinical signs of these 

conditions. Additionally, immunosuppressive treatments for hematologic diseases can result in oral 

complications, including viral, fungal, or bacterial infections, mucositis, and candidiasis.(54) 

Acute leukemia frequently presents with oral lesions, more so than chronic leukemia, and is commonly 

associated with gingival hypertrophy or hyperplasia characterized by edema and erythema. 

Thrombocytopenia often manifests as petechiae, ecchymoses on the oral mucosa, and spontaneous 

gingival bleeding. 

In lymphomas, oral involvement varies. Hodgkin lymphoma rarely affects the oral cavity, whereas non-

Hodgkin lymphoma, including mucosa-associated lymphoid tissue (MALT) lymphomas, often presents 

as painless, slow-growing masses in the oral cavity. These may involve areas such as the palate, gingiva, 

buccal mucosa, tongue, or Waldayer’s ring, sometimes with ulceration due to trauma. Neck lymph nodes 

are frequently affected as well. 
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Multiple myeloma often exhibits orofacial signs, including osteolytic lesions, primarily in the mandible, 

causing swelling, pain, paraesthesia, and tooth loss due to bone destruction.(55) 

Langerhans cell histiocytosis (LCH), a rare hematologic disorder predominantly affecting children, 

involves the head and neck region in most cases of disseminated disease. Symptoms vary depending on 

whether the condition is unifocal or multifocal. Commonly affected areas include the skull (especially the 

temporal bone), lymph nodes, skin, and orbit. Oral lesions, typically in the jaws, manifest as localized or 

multiple gingival swellings with edema, inflammation, periodontal involvement, teeth mobility, or 

dislocation. Bone destruction often creates a "floating teeth" appearance on radiographs. 

Rarely, LCH presents as a single bone lesion, often in the maxilla, with a characteristic punched-out 

radiolucent appearance, cortical bone erosion, or diffuse periodontal and mucosal involvement. 

Diagnosing LCH in the head and neck region can be challenging, as it may mimic more common 

conditions, such as periodontal diseases, leading to diagnostic delays.(56,57 58) 

 

RENAL SYSTEM AND ORAL COMPLICATIONS 

Renal transplantation can lead to several oral complications, often related to the use of immunosuppressant 

medications like ciclosporin, which are essential for preventing kidney rejection (BNF, 2020). 

Immunosuppression in these patients increases their vulnerability to various oral conditions, including 

gingival hyperplasia, aphthous ulcers, and infections such as herpes simplex virus (HSV) and candidiasis. 

Oral leukoplakia, which may undergo malignant transformation into squamous cell carcinoma, and 

Kaposi's sarcoma are also observed. Gingival hyperplasia, frequently associated with ciclosporin use, 

results from fibroblast proliferation and excessive collagen deposition in response to the drug. Candidiasis 

occurs due to fungal overgrowth in the immunocompromised environment, while viral lesions such as 

HSV manifest due to reactivation of latent infections.(59) 

 

THE ROLE OF ORAL HYGIENE IN SYSTEMIC DISEASE IN PEDIATRIC PATIENTS (60,61,62) 

Inadequate oral hygiene can lead to infections and inflammation that may have far-reaching effects beyond 

the oral cavity. 

Cardiovascular Disease: 

Research has shown a relationship between poor oral hygiene, particularly periodontal disease, and an 

increased risk of cardiovascular diseases. In children, periodontal disease can trigger an inflammatory 

response that may contribute to vascular inflammation and atherosclerosis later in life. Chronic oral 

infections can lead to the release of inflammatory mediators, such as cytokines, that may promote 

cardiovascular disease. 

Respiratory Infections: 

Poor oral hygiene can contribute to respiratory problems, particularly in children with pre-existing 

respiratory conditions such as asthma or cystic fibrosis. Infected dental tissues or the presence of oral 

bacteria in the throat can be aspirated into the lungs, increasing the risk of respiratory infections, 

pneumonia, or even exacerbating asthma symptoms. 

Diabetes: 

There is a well-documented link between oral health and diabetes. Children with uncontrolled diabetes 

are at a higher risk of developing gum disease (gingivitis and periodontitis) due to higher glucose levels 

in the saliva, which promotes bacterial growth. Conversely, periodontal disease may also worsen glycemic 
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control, creating a vicious cycle. Maintaining oral hygiene is essential for children with diabetes to help 

control blood sugar levels and prevent complications. 

Premature Birth and Low Birth Weight: 

In pregnant women, poor oral hygiene has been associated with an increased risk of preterm birth and low 

birth weight. Although less studied in children, early childhood oral health may influence maternal health 

outcomes and thus indirectly affect the child. Chronic inflammation from untreated oral diseases can 

influence pregnancy outcomes, impacting the child’s health. 

Nutritional Deficiencies: 

Poor oral health in pediatric patients can make eating painful and difficult, leading to nutritional 

deficiencies. Untreated cavities or gum disease may affect the child's ability to chew food properly, 

resulting in a reduced intake of essential nutrients. Malnutrition, in turn, can have long-term consequences 

on a child's growth, immune function, and overall health. 

Obesity: 

The relationship between poor oral health and obesity in children has been observed in several studies. 

Children with dental issues may experience discomfort while eating, which can lead to poor eating habits 

and an increased preference for soft, sugary foods. Furthermore, the inflammation from oral diseases can 

contribute to systemic inflammation, which is often seen in obese children. 

Cognitive and Behavioral Health: 

Chronic oral infections, pain from untreated dental conditions, and poor oral hygiene can contribute to 

difficulties in focusing, irritability, and behavioral problems in children. There is also evidence linking 

poor oral health to developmental delays and learning difficulties, particularly in children with existing 

chronic health conditions. 

Infective Endocarditis: 

Although rare, children with certain heart conditions, such as congenital heart defects, are at risk of 

developing infective endocarditis, a life-threatening infection of the heart valves, which can be triggered 

by bacteria entering the bloodstream through oral wounds or infections. Proper oral hygiene and regular 

dental visits are crucial in reducing this risk. 

 

EXTENT AND IMPACT OF ORAL DISEASE IN OLDER ADULTS 

The Global Burden of Disease 2010 Study identified untreated dental caries in permanent teeth as the most 

prevalent condition worldwide, affecting 35% of the global population. This prevalence has remained 

stable from 1990 to 2010, though it varies significantly by region. For example, untreated caries are most 

common in Central Europe (47%) and least common in Australasia (20%). The highest prevalence of 

caries occurs at ages 25 and 70, likely due to the decline in school-based prevention programs and the 

emergence of root caries in older adults. 

Globally, 11% of adults suffer from severe periodontitis, with its prevalence also remaining unchanged 

between 1990 and 2010. Periodontitis increases gradually with age, peaking around age 40, and remains 

stable in older age groups. The geographic variation in the prevalence of severe periodontitis among older 

adults is substantial, ranging from 51% in East Sub-Saharan Africa to just 10% in Oceania.(63) 

Edentulism, or the complete loss of teeth, affects 2.3% of adults worldwide and has decreased by 45% 

since 1990. This decrease suggests improvements in the prevention and treatment of both caries and 

periodontitis. However, edentulism increases sharply with age, peaking at 65 years. The prevalence of 

edentulism also varies greatly across regions, with 30% of older adults in the Andean and Tropical regions 
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of Latin America being edentulous, compared to only 9% in East Asia. In developed countries like the 

U.S., where edentulism is on the decline, older adults still average 19 teeth remaining, which is below the 

20 teeth needed for effective chewing and mastication. 

When older adults have fewer than 20 teeth, they face difficulties with chewing, often leading to larger 

particle sizes being swallowed, longer chewing times, and changes in food preparation. This can lead to a 

diet with reduced intake of vegetables, fruits, and fiber, and higher consumption of fats, sugars, and 

calories, potentially causing nutrient deficiencies, including lower levels of vitamins, minerals, and serum 

albumin.(64) 

The study also calculated the Disability-Adjusted Life Years (DALYs) for untreated caries, severe 

periodontitis, and edentulism. These three oral health conditions were responsible for 15 million DALYs 

globally in 2010, equating to an average health loss of 224 years per 100,000 people. The DALYs for oral 

conditions increased by 21% from 1990 to 2010, largely due to population growth and aging. The direct 

treatment costs of $298 billion and indirect productivity losses of $144 billion account for approximately 

7% of global health expenditures, highlighting the significant burden of oral diseases. 

Oral health disparities among older adults reflect the broader inequities seen in general health, with 

socioeconomic, environmental, and political factors influencing oral health outcomes. The elderly 

population accounted for 3.5 million of the DALYs, primarily due to edentulism, followed by severe 

periodontitis and untreated caries. 

For frail older adults, the prevalence of oral diseases is often two to three times higher than in the general 

elderly population. For instance, a study of homebound seniors in New York City found that 79% had 

untreated caries, 96% had not visited a dentist since becoming homebound, and only 46% could eat 

comfortably. Similarly, a study of long-term care residents in Massachusetts revealed that 59% had 

untreated caries, 34% had urgent treatment needs, and half of the edentulous residents lacked dentures. 

These findings emphasize the ongoing oral health challenges faced by older adults, particularly those in 

vulnerable situations.(65,66) 

 

CHALLENGES AND OPPORTUNITIES IN ORAL HEALTH 

Oral diseases remain a significant public health challenge worldwide, with various factors contributing to 

their prevalence. These diseases are largely preventable, yet they continue to affect a large portion of the 

global population. Socioeconomic disparities and inadequate resources, particularly in low- and middle-

income countries, play a key role in the persistence of oral health issues. Children from impoverished 

backgrounds and socially marginalized groups are particularly vulnerable to conditions like dental caries 

and often face barriers to accessing necessary dental care. In many developing nations, the majority of 

oral health problems go untreated due to the prohibitive cost of treatment, which exceeds the available 

financial and human resources. These issues not only impose a burden on families but also strain health 

care systems. 

A more comprehensive framework is needed to understand the causes of chronic diseases, including oral 

diseases, and the health inequalities that exist across different populations. Factors such as behavioral, 

biological, psychosocial, economic, and political determinants all contribute to these disparities. Oral 

health inequalities are still prevalent both within and between countries, largely due to inadequate 

economic policies, poor governance, and insufficient health care resources. Addressing these issues, 

particularly the socioeconomic and commercial factors, is crucial to improving global oral health 

outcomes. 
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A paradigm shift from a surgical model to a more preventive, medical approach to oral health is gaining 

support. The goal is to maintain a disease-free mouth through early intervention, potentially enhancing 

people’s quality of life and preventing the need for more invasive procedures. Minimally invasive 

treatments have proven to be effective and should be prioritized to reduce the need for extensive dental 

work. 

However, while several theoretical frameworks and strategies exist for improving oral health, there is a 

lack of large-scale studies evaluating their effectiveness in real-world settings.(67) 

High-Risk vs. Population-Based Approaches 

Two main strategies for improving oral health have been proposed: the high-risk strategy and the 

population-based approach. The high-risk strategy focuses on providing preventive care to individuals at 

greater risk of dental diseases. This may include identifying children at high risk of caries through dental 

screenings and providing treatments like dental sealants. Studies have shown that topical applications of 

silver and fluoride are effective in preventing and managing caries. However, this strategy is limited as it 

targets individuals rather than addressing the societal factors that contribute to oral health issues. 

Moreover, it may inadvertently widen health inequalities, as individuals with better education and 

resources are more likely to engage in preventive care.(68) 

In contrast, the population-based approach aims to address the root causes of oral diseases at a societal 

level. Measures like sugar taxation, incentives for healthy eating, and water fluoridation have been 

proposed to create broader, systemic changes. This approach is considered more radical and can 

potentially reduce overall disease rates by influencing societal norms. Ideally, oral health policies should 

combine both strategies, targeting both high-risk groups and the general population to maximize the 

benefits and reduce health disparities. However, limited resources mean that careful planning is necessary 

to ensure sustainability.(69) 

 

RELATIONSHIP BETWEEN ORAL INFECTIONS AND SYSTEMIC DISEASES, AND 

FUTURE RESEARCH DIRECTIONS 

As previously mentioned, numerous studies have suggested a link between oral infections, particularly 

periodontitis, and various systemic diseases. One of the most extensively studied conditions in this regard 

is endocarditis. Research indicates that dental procedures and oral infections meet the established 

epidemiological criteria for endocarditis causation. However, conclusive evidence establishing a direct 

causal relationship between oral infections and other systemic diseases is still lacking. While 

epidemiological studies (both cross-sectional and longitudinal) can identify associations, they do not 

establish causation. It is possible that periodontal disease could simply coexist with systemic disorders or 

share common risk factors, resulting in frequent comorbidity without a direct cause-and-effect 

relationship. Therefore, further research is essential to clarify the potential role of oral infections in 

triggering or exacerbating other systemic conditions. 

In his work, Slots outlined criteria for establishing causal links between periodontal disease and systemic 

diseases. These criteria suggest future research directions, such as examining the prevalence and incidence 

of systemic diseases in patients with periodontitis compared to those with healthy gums. Additionally, 

prospective studies should investigate whether the onset of systemic diseases follows the appearance of 

periodontal disease and whether treating periodontitis can reduce the incidence of other medical 

conditions. Further research on the microorganisms involved in both oral and systemic diseases is needed, 

as is animal research to explore the systemic effects of periodontal infection. Only if these criteria are met 
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can a causal link between periodontal disease and systemic diseases be considered likely. While more 

studies are required, it is widely accepted that maintaining good oral health is essential not just for 

preventing oral disease but also for supporting overall health.(65,70) 

 

CONTROVERSIES AND FUTURE RESEARCH 

Numerous studies have attempted to validate the relationship between periodontal disease and systemic 

conditions like myocardial infarction and stroke. While some studies have shown a higher risk of stroke 

associated with periodontitis, other research has found no significant connection. This highlights the 

complexity of the relationship between oral health and systemic diseases and underscores the need for 

further research. There is growing interest in investigating whether periodontal infections contribute to the 

progression of cardiovascular diseases, cancer metastasis, or immune system disorders. Increased 

collaboration between dental professionals and other healthcare providers is essential to advancing this 

research. 

The investigation into the connections between oral health and systemic diseases is a rapidly evolving 

field, and early identification of oral disease may facilitate early diagnosis and treatment of systemic 

conditions. More research is needed to strengthen the integration of dental and medical care, allowing for 

improved management of overall patient health. .(71,72) 

 

CONCLUSION 

Oral hygiene plays a crucial role in overall health, contributing significantly to the prevention of systemic 

diseases such as cardiovascular diseases, diabetes, respiratory infections, and adverse pregnancy 

outcomes. Public health initiatives aimed at improving oral hygiene, educating the public, and enhancing 

access to dental care can help reduce the incidence of these chronic conditions. As oral health is deeply 

interconnected with general health, incorporating oral hygiene into broader public health policies and 

preventive care programs is vital for promoting long-term well-being and reducing the global health 

burden. 

The mouth serves as a significant source of infection and inflammation, which can impact overall health. 

Research highlights the interconnectedness between oral infections, inflammation, and systemic diseases. 

Dental professionals, including hygienists, dentists, and specialists, must recognize these connections and 

modify their assessment, prevention, and treatment protocols accordingly to enhance both oral and overall 

health. 

Oral and maxillofacial manifestations often serve as early indicators of systemic diseases, with many signs 

and symptoms presenting in the head and neck region. Dentists and general practitioners are key to 

identifying these early manifestations. A thorough oral examination and detailed medical history are 

crucial for diagnosing potential systemic issues. Any suspicious oral lesions or changes, such as 

unexplained bleeding, tooth mobility, or abnormal radiological findings, should be carefully investigated. 

Cytological scraping, biopsies, or fine-needle aspirations may be necessary for accurate diagnosis. This 

article provides an overview of the common oral and maxillofacial findings that may signal the onset of 

systemic diseases in both adults and children, including diagnostic criteria and differential diagnoses.  
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