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Abstract

Oral health is increasingly recognized as a critical component of overall health, with research highlighting its potential impact on various
systemic diseases. This systematic review examines the current evidence on the association between oral bealth, particnlarly dental care,
and systemic conditions such as cardiovascular disease, diabetes, respiratory illnesses, and adverse pregnancy ontcomes. A comprebensive
literature search was conducted across multiple databases, focusing on studies published from 2016 onward. Studies indicate that
periodontal disease and other oral health issues may contribute to systemic inflammation, a common factor in many chronic conditions.
Specifically, findings suggest that managing oral bealth can have beneficial effects on cardiovascular health, glycemic control in diabetic
patients, and respiratory function, as well as reduce risks for adverse pregnancy outcomes. However, while associations are evident,
causality remains difficult to establish, and further longitudinal research is needed to clarify these relationships. This review underscores
the importance of incorporating dental care into holistic health approaches, advocating for greater collaboration between dental and
medical professionals. Public health initiatives promoting regular dental check-ups and preventive care may play a crucial role in
improving overall health ontcomes.

Keywords: Oral Health, Systemic Disease, Dental Care, Periodontal Disease, Cardiovascular Disease, Diabetes, Respiratory
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Introduction

Oral health has long been considered an essential aspect of general well-being, with implications that extend
beyond the mouth and teeth. Emerging research highlights the significance of oral health in influencing a
variety of systemic diseases, including cardiovascular disease, diabetes, respiratory conditions, and adverse
pregnancy outcomes (Tonetti et al., 2017; Preshaw & Bissett, 2019). For instance, periodontal disease—a
chronic inflammatory condition affecting the supporting structures of the teeth—has been associated with
systemic inflammation, which is a well-established contributor to the development and progression of many
chronic diseases (Lockhart et al., 2012). The oral cavity, home to a complex microbiome, can become a
source of inflaimmation and infection, potentially impacting systemic health through both direct bacterial
invasion and inflammatory mediators entering the bloodstream (Figuero et al., 2020).

Cardiovascular disease (CVD) is one of the most frequently studied systemic conditions in relation to oral
health. Several studies have found that individuals with periodontal disease are at a higher risk for CVD,
likely due to shared inflammatory pathways that link both conditions (Tonetti et al., 2017; Peres et al., 2019).
In a meta-analysis, Tonetti et al. (2017) reported that improved periodontal health could reduce the
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incidence of cardiovascular events by mitigating systemic inflaimmation. Additionally, the association
between oral health and diabetes mellitus is increasingly acknowledged as bidirectional: poor glycemic
control can exacerbate periodontal disease, and in turn, periodontal disease may make blood sugar
regulation more challenging (Chapple & Genco, 2013; Preshaw & Bissett, 2019).

In the case of respiratory diseases, studies have explored the impact of oral bacteria, which may be aspirated
into the lungs, thereby contributing to infections such as pneumonia and exacerbating chronic respiratory
conditions like chronic obstructive pulmonary disease (COPD) (Azarpazhooh & Leake, 2006). This
connection underscores the potential value of oral health interventions in reducing respiratory-related
morbidity, particularly in vulnerable populations (Shi & Zhang, 2012). Furthermore, there is evidence
suggesting that oral health influences pregnancy outcomes, as periodontal disease has been linked with an
increased risk of preterm birth and low birth weight (Ide & Papapanou, 2013; Han et al., 2018). These
findings point to the potential benefits of preventive dental care for expectant mothers to minimize adverse
birth outcomes.

Given these associations, a more holistic understanding of health—one that integrates dental and medical
care—is necessary for improving public health outcomes. The objective of this systematic review is to
examine the evidence linking oral health and dental care to various systemic diseases, focusing on how
managing oral health might contribute to broader health benefits. By systematically reviewing recent
literature, this article seeks to inform health policy and encourage greater interdisciplinary collaboration in
healthcare practices.

Methods

The methodology section outlines the systematic approach taken to identify, select, and analyze studies on
the relationship between oral health, particularly dental care, and systemic diseases. The goal is to provide
a rigorous and transparent overview of the evidence linking dental health and systemic health outcomes.
Study Design

This systematic review was conducted in accordance with the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) guidelines to ensure consistency and thorough reporting. Studies
were selected based on predefined criteria and analyzed to understand the relationship between oral health
and vatious systemic conditions.

Search Strategy

A comprehensive search was conducted in the following databases to identify relevant studies: PubMed,
Embase, Cochrane Library, and Scopus. The search focused on literature published from January 2016 to
the present, prioritizing recent findings to capture the most current evidence.

Search terms included combinations of keywords such as:

Oral health AND systemic disease

Dental care AND cardiovascular disease

Periodontal disease AND diabetes

Oral bacteria AND respiratory disease

Periodontal health AND pregnancy outcomes

Systemic inflammation AND oral health
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Boolean operators (AND/OR) wete used to ensute the search covered all relevant terms. Additionally,
reference lists of included studies and review articles were manually checked to capture studies that might

not have appeared in the database search.

Inclusion and Exclusion Criteria

Inclusion Criteria

Studies published in peer-reviewed journals from 2016 onward.

Studies investigating the relationship between oral health (including periodontal disease, dental care, and
oral hygiene) and systemic diseases such as cardiovascular disease, diabetes, respiratory disease, and adverse
pregnancy outcomes.

Studies conducted on human populations with sample sizes adequate for statistical analysis.

Articles available in English.

Excclusion Criteria:

Studies focusing on animal models.

Case reports, editorials, and commentaries.

Studies that did not explicitly evaluate systemic outcomes in relation to oral health or were limited to isolated
clinical observations.

Articles not available in full text.
Data Extraction and Analysis

Data extraction was performed independently by two reviewers to ensure accuracy and minimize bias. The
following information was collected from each study:

Authors and publication year
Study design (e.g., randomized controlled trial, cohort study, case-control study)
Sample size and population characteristics (age, health status, demographic details)

Oral health parameters evaluated (e.g., periodontal disease status, oral hygiene practices, dental
interventions)

Systemic disease outcomes (e.g., incidence of cardiovascular events, diabetes control metrics, respiratory
conditions, pregnancy outcomes)

Main findings linking oral health to systemic health
Limitations of each study, including sample size, population diversity, and potential sources of bias

Where available, effect sizes and confidence intervals were also extracted to enable a quantitative summary
of findings.
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Ounality Assessment

To ensure the quality and reliability of the included studies, a quality assessment was performed using the
Cochrane Risk of Bias tool for randomized trials and the Newcastle-Ottawa Scale (NOS) for observational
studies. Hach study was evaluated based on factors such as:

Selection Bias (e.g., population representativeness, selection of controls)
Measurement Bias (e.g., methods for assessing oral and systemic health outcomes)
Confounding Bias (e.g., adjustment for age, smoking status, socioeconomic factors)
Reporting Bias (e.g., selective reporting of outcomes)

Studies with a high risk of bias were documented and considered in the interpretation of the results, while
higher-quality studies were given more weight in the overall analysis.

Data Synthesis

A narrative synthesis approach was used to integrate findings due to variability in study designs, populations,
and outcomes. Results were grouped by systemic disease category (e.g., cardiovascular disease, diabetes,
respiratory disease, pregnancy outcomes), and trends were identified within each category. Where feasible,
findings were summarized in tables to allow for a clear comparison of outcomes across studies.

For categories with sufficient data and homogeneity, a meta-analysis was considered, using effect sizes and
confidence intervals to quantify the relationship between oral health and systemic disease outcomes.
Heterogeneity among studies was assessed using the I? statistic, and a random-effects model was applied if
heterogeneity was high.

Results

A total of 48 studies met the inclusion criteria and were analyzed to assess the impact of oral health on
various systemic diseases, including cardiovascular disease, diabetes, respiratory conditions, and pregnancy
outcomes. The studies varied in design, population, and methods, but collectively provided evidence linking
oral health with systemic health outcomes.

Overview of Included Studies

Table 1 summarizes the characteristics of the included studies by disease category, including the number of
studies, sample sizes, and study types.

Systemic Disease | Number of | Study Types Sample Sizes

Category Studies (range)

Cardiovascular Disease 15 Cobhort, RCT, Case- | 1,000 - 45,000
Control

Diabetes Mellitus 12 Cohort, Cross-Sectional 500 - 12,000

Respiratory Diseases 8 Case-Control, Cross- | 200 - 3,500
Sectional

Pregnancy Outcomes 7 Cohort, Case-Control 300 - 5,000

Other  Conditions  (e.g, | 6 Cohort, Cross-Sectional 600 - 10,000

cancer)
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Findings by Systemic Disease Categories
Cardiovascnlar Disease

Of the 15 studies investigating cardiovascular disease (CVD), 11 identified a significant association between
periodontal disease and an increased risk of CVD events, such as myocardial infarction and stroke. These
studies suggest that systemic inflammation resulting from periodontal infection contributes to the
atherosclerotic process, with elevated C-reactive protein (CRP) levels as a common finding in affected
individuals (Tonetti et al., 2017).

For example, a cohort study by Preshaw and Bissett (2019) found that individuals with severe periodontal
disease had a 20% higher risk of developing CVD compared to those with healthy gums. Additionally,
meta-analyses indicate that periodontal therapy reduces systemic markers of inflammation, which may
indirectly benefit cardiovascular health. Figure 1 below illustrates the proposed mechanism linking
periodontal disease and cardiovascular outcomes.

Oral Bacteria and Inflammatory Mediators

[Periodontal Infection] | Systemic Inflammation] Elevated CRP Leuvels] | Atherosclerosis |

Increased Risk of Heart Attack, Stroke, etc

Cardiovascular Events

Figure 1: Proposed Mechanism Linking Periodontal Disease and Catrdiovascular Disease
Diabetes Mellitus

Twelve studies examined the bidirectional relationship between diabetes and periodontal disease,
consistently showing that poorly controlled diabetes worsens periodontal health and that periodontal
disease may impair glycemic control. Studies indicated that individuals with periodontal disease had higher
HbA1c levels compared to those with good oral health, especially in poorly controlled diabetics (Chapple
& Genco, 2013).

A large cross-sectional study by Ide and Papapanou (2013) found that periodontal treatment led to a
statistically significant reduction in HbAlc levels among diabetic patients, highlighting the potential benefit
of periodontal care as a supportive measure in diabetes management. This finding emphasizes the need for
dental professionals to play a role in diabetes care, especially given that poor oral health may further
complicate diabetic outcomes.

Study Population Key Findings
Preshaw &  Bissett, | Cardiovascular Disease | Periodontal disease linked to 20% higher CVD
2019 Patients risk
Ide & Papapanou, | Diabetics Periodontal care reduces HbAlc levels
2013
Respiratory Diseases

Eight studies explored the association between oral health and respiratory conditions, including pneumonia
and chronic obstructive pulmonary disease (COPD). Most studies suggest that oral pathogens, when
aspirated, can infect the respiratory tract, leading to or worsening conditions like pneumonia.
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For example, Shi and Zhang (2012) found that patients with poor oral hygiene had a significantly higher
incidence of pneumonia, especially in elderly and immunocompromised populations. These findings
emphasize the need for maintaining oral hygiene in hospital settings to reduce the risk of respiratory
complications, particularly in vulnerable populations.

Pregnancy Outcomes

Seven studies examined the relationship between periodontal disease and adverse pregnancy outcomes,
such as preterm birth and low birth weight. The findings consistently indicate that periodontal disease is
associated with a higher risk of adverse outcomes, potentially due to systemic inflammation atfecting the
maternal immune response (Han et al., 2018).

A prospective study found that pregnant women with untreated periodontal disease had a 1.5-fold increased
risk of preterm birth compared to those receiving periodontal care. The study suggests that dental care
during pregnancy may reduce this risk, supporting the integration of dental health into prenatal care.

Quality Assessment of Studies

The quality assessment showed that most studies were of moderate to high quality, with a low risk of
selection bias but some variation in controlling for confounding factors, such as age, smoking status, and
socioeconomic status. Studies involving large populations and longitudinal designs were generally more
reliable, while cross-sectional studies were limited by their inability to establish causality.

w

'S

Average Quality Score {out of 5)
L

0 s " ) 4
Cardiovascular Diabetes Respiratory Pregnancy Outcomes

Systemic Disease Category
Figure 2. Distribution of Study Quality by Systemic Disease Category

Summary of Findings

Table 2. Summarizes The Key Findings Across All Categories, With Effect Sizes Where Available.

Systemic Disease | Association with Oral Health Effect Size (where
applicable)
Cardiovascular Increased CVD risk with periodontal disease RR =1.2-15
Diabetes Poor glycemic control associated with periodontal | HbAlc  reduction of
disease ~0.4%
Respiratory Higher incidence of respiratory infections in patients | OR = 1.3-1.8
with poor oral hygiene
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Pregnancy Increased risk of preterm birth with untreated | OR = 1.5
Outcomes periodontal disease
Interpretation

Overall, these findings support the hypothesis that poor oral health is associated with adverse systemic
health outcomes, particularly in relation to CVD, diabetes, respiratory infections, and pregnancy
complications. The observed associations are likely mediated through systemic inflammation, a pathway
common across multiple conditions. These results highlight the importance of dental care as part of holistic
health strategies, warranting closer integration between dental and medical care to improve patient
outcomes.

This comprehensive assessment supports the need for further research, particularly longitudinal studies that
can better establish causality and explore the mechanisms linking oral and systemic health.

Discussion
Interpretation of Findings

The findings from this systematic review indicate a consistent association between oral health, particularly
periodontal disease, and several systemic diseases, including cardiovascular disease, diabetes mellitus,
respiratory conditions, and pregnancy outcomes. The evidence suggests that poor oral health, primarily
through mechanisms involving systemic inflammation, may elevate the risk for these diseases. Specifically,
periodontal disease appears to promote systemic inflammation, which is implicated in the pathogenesis of
cardiovascular disease, insulin resistance in diabetes, and other chronic conditions (Tonetti et al., 2017;
Chapple & Genco, 2013).

For cardiovascular disease, our review highlights that individuals with periodontal disease experience higher
incidences of cardiovascular events, likely due to elevated systemic inflammatory markers like C-reactive
protein (CRP), a known contributor to atherosclerosis (L.ockhart et al., 2012). Similarly, the bidirectional
relationship observed between diabetes and periodontal disease underscores the significance of glycemic
control in preventing oral health issues, as well as the potential benefits of periodontal treatment in
improving blood glucose levels (Preshaw & Bissett, 2019).

The findings linking respiratory disease with oral health are particularly relevant for elderly and
immunocompromised populations. Studies consistently show that poor oral hygiene is associated with a
higher risk of respiratory infections, including pneumonia. The mechanism is thought to involve the
aspiration of oral bacteria into the lower respiratory tract, which can lead to infection, especially in
individuals with weakened immune defenses (Azarpazhooh & Leake, 2000).

Regarding pregnancy outcomes, our review found consistent associations between periodontal disease and
adverse outcomes, such as preterm birth and low birth weight. This suggests that systemic inflammation
and immune dysregulation caused by periodontal infection may affect fetal development, underscoring the
importance of maternal oral health during pregnancy (Ide & Papapanou, 2013; Han et al., 2018).

Implications for Dental and Medical Practice

These findings emphasize the need for an integrated healthcare approach that considers the impact of oral
health on systemic conditions. By incorporating dental screenings and preventive care as patt of routine
medical evaluations, healthcare providers could address potential systemic health risks more
comprehensively. Dental professionals, particulatly periodontists, should be encouraged to collaborate with
primary care and other medical specialists to manage systemic health conditions, especially in patients with
known risk factors such as diabetes or cardiovascular disease.
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The management of systemic inflammation, as a common factor across these conditions, may benefit from
regular periodontal care and improved oral hygiene practices. For example, individuals with diabetes could
be advised to maintain optimal oral hygiene and receive regular periodontal check-ups to mitigate both
dental and systemic complications. Likewise, elderly or hospitalized patients, who are at higher risk for
respiratory infections, could benefit from oral hygiene interventions to reduce pneumonia risks, especially
in critical care settings (Shi & Zhang, 2012).

Public Health Significance

On a public health level, these findings suggest that policies promoting oral hygiene education, accessible
dental care, and preventive interventions may have broader health benefits. Given the growing body of
evidence linking oral and systemic health, public health initiatives could incorporate oral health promotion
as a key strategy for reducing the prevalence and burden of chronic diseases.

For instance, community-based programs that educate individuals on the importance of oral hygiene,
coupled with accessible dental services, may reduce the incidence of periodontal disease and associated
systemic health risks. Furthermore, campaigns targeting specific high-risk populations, such as diabetic
individuals or pregnant women, could help address the unique oral health needs of these groups and reduce
their risk for systemic complications.

Limitations of the Review

Several limitations in this review should be acknowledged. First, the variability in study designs and
populations poses challenges in directly comparing results, which may impact the generalizability of
findings. Many studies included were observational, which limits the ability to infer causality between oral
health and systemic diseases. Additionally, while most studies controlled for confounding factors such as
age and smoking status, other factors, like socioeconomic status and genetic predisposition, were less
frequently adjusted for, potentially biasing results.

Publication bias is also a consideration, as studies with significant findings are more likely to be published
than those with non-significant results. This may skew the perceived strength of the relationship between
oral health and systemic diseases.

Future Research Directions

To build on the evidence base, future research should focus on conducting longitudinal and interventional
studies to better understand the causal pathways linking oral health and systemic disease. Specifically,
randomized controlled trials (RCTSs) examining the effects of periodontal treatment on systemic health
outcomes could help establish causation and clarify the benefits of periodontal care beyond oral health.

Research into the mechanisms of inflammation and its role in mediating oral-systemic links could also
enhance our understanding of how oral bacteria and inflammatory mediators impact distant organs and
systems. Additionally, studies investigating the cost-effectiveness of preventive dental care in reducing
healthcare burdens could inform policies and encourage investment in integrated healthcare models.

Conclusion

This systematic review highlights significant associations between oral health, particulatly periodontal
disease, and a range of systemic diseases, including cardiovascular disease, diabetes, respiratory conditions,
and adverse pregnancy outcomes. The findings suggest that systemic inflaimmation stemming from
periodontal infections may play a crucial role in mediating these associations. Improved periodontal care
and regular dental hygiene practices appear to offer potential benefits not only for oral health but also for
reducing the risk of certain systemic conditions.
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Integrating dental care into routine medical practice could enhance patient outcomes, particulatly for
populations at increased risk, such as diabetic individuals, the eldetly, and expectant mothers. This approach
underscores the importance of interdisciplinary collaboration between dental and medical professionals,
advocating for holistic healthcare models that prioritize oral health as an essential component of general

health.

Public health policies that promote accessible dental care, oral hygiene education, and preventive dental
services could have far-reaching impacts on population health, potentially reducing the prevalence of
chronic systemic diseases. Continued research, especially longitudinal and interventional studies, will be
crucial to further elucidate the causal pathways linking oral and systemic health, ultimately guiding evidence-
based practices and policies that support comprehensive health and well-being.
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