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Abstract:

Periodontal disease profoundly affects both oral health and overall well-being, often leading to significant
psychological distress in the affected individuals. This review delves into transformative strategies for
enhancing dental care for patients with periodontal disease by seamlessly integrating mental health support
into treatment protocols. Enhancing treatment adherence and emotional resilience demands a thorough, all-
encompassing holistic framework incorporating robust patient education, effective mindfulness techniques, and
empathetic communication. Dental professionals can extensively improve patient outcomes, reduce anxiety
related to periodontal treatments, while providing a more empowering treatment experience by establishing a
supportive environment that addresses both physical and mental health.Merely emphasising the crucial
connection between mental health and oral health, this integrative approach broadens up the possibility for
greater patient satisfaction and care quality when treating periodontal disease.Ultimately, this framework not
only promotes superior health outcomes but also enriches the overall patient experience. Understanding the
bidirectional relationship between oral health and mental well-being, this review emphasises on evidence-based
strategies, such as motivational interviewing, mindfulness techniques, and cognitive-behavioral interventions,
leading to better patient engagement in oral care. Addressing the mental health aspects of periodontal disease
can lead to improved treatment adherence and anxiety reduction, underscoring the necessity for a holistic
approach in dental practice. This commitment to incorporate mental health support will foster better patient
experiences facilitating a long-term success in periodontal management of impacted individuals.
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I. Introduction:

According to the National Institute of Mental Health and Neuro Sciences (NIMHANS), mental health
encompasses an individual's emotional, psychological, and social well-being. It affects how people think, feel,
and act, influencing their capacity to handle stress, interact with others, and make decisions.'Strong mental
health is essential for overall wellness, enabling individuals to lead satisfying lives and maintain healthy
relationships. The World Health Organization (WHO) defines mental health as a state of well-being where
individuals can manage ordinary life pressures, work productively, and contribute to their communities.” Before
the pandemic, approximately 792 million people worldwide were estimated to have a mental disorder, a number
that has surged by around 25%.’Socioeconomic factors like unemployment, social isolation, and poverty
significantly affect mental health disorders (Figure 1).
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Figure 1:Various factors contributing to periodontal disease
Courtesy: https://dimensionsofdentalhygiene.com/article/what-the-future-holds-for-periodontal-treatment/

The pandemic has resulted in changes to health behaviors, including increased snacking, tobacco and
alcohol consumption, and reduced physical activity. These detrimental behaviors, combined with stressors like
fear of illness and financial uncertainty, can lead to worsening oral health.*

Periodontal Disease and Its Consequences: Periodontal disease, characterized by inflammation
caused by bacteria affecting the gingival and surrounding structures, ranks as the second leading cause of tooth
loss among adults in developed countries, following dental caries. This condition arises from the degradation of
the periodontal ligament and the loss of supportive bone, both vital for tooth stability.’Periodontal diseases
present significant challenges, driven by microbial factors that can lead to the destruction of tooth-supporting
structures and an increased likelihood of tooth loss.® Peri-implantitis, a complex condition marked by
inflammation around dental implants, further complicates oral health by causing progressive bone loss.’
Epidemiological studies highlight striking differences in how these conditions manifest across various
populations, revealing unique phenotypic expressions and individual susceptibilities.*

Pathogenic Factors and Risk Variables: Key pathogenic species contribute to dysbiosis, while
genetic variations in the host’s immune response play a critical role in determining the risk of periodontitis.
Despite this understanding, our knowledge regarding infections involving periodontopathic microorganisms and
genetic predispositions related to peri-implantitis remains limited. Both periodontal and peri-implant diseases
are influenced by multi factorial origins (Figure 2), with numerous risk factors identified. For periodontal
disease, factors such as male gender, smoking, poorly controlled diabetes, as well as possibly obesity,
osteoporosis, and inadequate calcium and vitamin D intake are significant. In terms of peri-implantitis, a history
of periodontitis, poor plaque management, and inconsistent maintenance practices are key contributors, with
some individuals showing heightened vulnerability to implant failures.’
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Figure 2: Overview of periodontal disease and factor that affects susceptibility to periodontal infections
Courtesy: Haque MM, Yerex K, Kelekis-Cholakis A, Duan K. Advances in novel-therapeutic approaches
for periodontal diseases. BMC Oral Health. 2022; 22:492.
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Effects of Mental Health and Psychosocial Stress on Oral Health: A growing body of evidence
emphasizes the effect of psychosocial stress on periodontal health, although research into mental health
disorders is still emerging (Figure 3)."

Figure 3: Relationship between mental health, oral health and general health

Recent studies highlight the crucial role of gut microbiota in influencing brain function and behavior,
providing insights into mental disorders, particularly depression (Figure 4). However, the connections between
oral microbiota, their interactions with the brain, and mental health issues remain largely unexplored.""Mental
health disorders and certain medications are associated with higher rates of implant failure, often due to
irregular dental visits, poor adherence to oral hygiene, and the use of antidepressants. Mental disorders
frequently lead to increased consumption of antipsychotics and antidepressants, which carry side effects such as
bruxism and xerostomia, negatively affecting oral health. Furthermore, concerns about infection and limited
social interactions during the pandemic may impede access to dental care, causing patients to seek treatment
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Figure 4- Biological mechanism associated with stress and periodontitis
Courtesy- Gunepin M, Derache F, Trousselard M, Salsou B, Risso J-J. Impact of chronic stress on
periodontal health. Journal of Oral Medicine and Oral Surgery. 2018; 24(1):44-50.
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Need for a multidisciplinary approach: The intricate connection between psychological conditions
and dental diseases indicates that various oral health issues are related to mental health challenges. Factors such
as disrupted micro biomes, migrating bacteria, and systemic inflammation play significant roles in this
relationship. Mental health nurses, alongside medical and dental professionals, should be involved in the oral
care of individuals with psychological disorders, advocating for a collaborative strategy in managing mental
health, with oral health care recognized as an essential component of treatment."*Future research should aim to
elucidate the biological links between these areas to create new therapeutic avenues.' Innovative approaches,
such as psychological assessments in dental settings, education on coping strategies, and telehealth services for
ongoing mental health support, can promote a holistic approach to oral care, enhancing treatment adherence and
health outcomes for individuals with periodontal concerns. There is an often-overlooked reciprocal relationship
between psychological and oral health, urging increased awareness among health professionals and
policymakers regarding these interconnected issues.” Given the impact of psychosocial factors on periodontal
conditions and their substantial effects on quality of life, incorporating mental health strategies is vital for
improving patient outcomes. Mental health disorders represent an escalating concern that necessitates greater
awareness, education, prevention, and treatment efforts at both national and global levels. This review
consolidates the critical link between dental health and mental wellness emphasizes the need for integrating
mental health support into the management of gum disease.'®

II. Discussion:

Inflammation is a hallmark of many chronic illnesses, such as atherosclerosis, cancer, and
periodontitis. Numerous adjustable risk factors, including tobacco use, elevate systemic inflammation markers,
potentially influencing gene regulation through various biological mechanisms. Increasing evidence suggests
that psychological stress can disrupt the inflammatory response, fostering the onset and progression of diseases.
The reciprocal relationship between mental health and overall physical well-being continues to be better
understood. This interaction becomes particularly evident when an individual's ability to adapt is overwhelmed
by environmental pressures during times of psychological strain, referred to simply as "stress" in this review."”
Stress is associated with susceptibility, onset, persistence, and worsening of multiple health conditions,
contributing to increased morbidity and mortality rates. Research demonstrates that stress can trigger and
exacerbate inflammation, a key element in many chronic diseases affecting the cardiovascular, metabolic,
digestive, pulmonary, and rheumatologic systems, as well as conditions with infectious, allergic, autoimmune,
or neoplastic origins."

Periodontitis, Prevalence and Stress Impact: Periodontitis impacts nearly 20-50% of adults in the
global population and often demonstrates chronic and episodic progression.”This review focuses on recent
insights into the interactions between stress, the immune system, and periodontitis, examining how stress
responses can undermine normal immune defenses, alter the oral micro biome, and promote both local and
systemic disease progression (Figure 5). Stress is a potentially significant adjustable risk factor directly linked
to the worsening of periodontitis and other inflammatory periodontal conditions.”
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Figure5: Correlation between stress and periodontal infections
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Understanding Stress& its clinical implications: Stress activates the brain’s defensive motivational
system, driving behaviors that protect against perceived threats. This response occurs when there’s a
discrepancy between an individual’s coping resources and the demands of their environment.?" Stressors can
arise from external events or from our interpretations of experiences and thoughts. A person’s capacity to cope
is shaped by resilience mechanisms and vulnerabilities that can be either inherent or developed over time.”
Coping strategies are essential for emotional well-being, serving two primary functions: managing emotions and
redefining our relationship with stressors.” Resilient individuals possess an extraordinary ability to transform
strains, threats, and losses into opportunities for growth, often responding with humor and optimism that propels
them forward.* In stark contrast, early childhood adversity can lead to maladaptive stress responses that persist
into adulthood. Children enduring chronic stress may experience accelerated aging and an increased risk of
systemic illnesses, including ischemic heart disease and various cancers.” However, the impact of social
support and positive relationships is profound; they enhance resilience and significantly improve a child's
ability to manage stress.” This interaction underscores the critical need to cultivate environments that foster
resilience, particularly for our youngest and most vulnerable. Understanding stress as an active response
involving coordinated communication between the brain, endocrine, and immune systems is vital. This process
activates internal defenses for survival and safety.” Nevertheless, significant cumulative biological damage can
arise from allostasis—the body's attempt to maintain stability in the face of stressors—Ileading to what’s termed
"allostatic load." Clinically, the repercussions of stress are severe, with depression showing the strongest
correlation. Stress can also result in substance abuse, sleep deprivation, and poor dietary habits. Systemic
conditions closely linked to stress include metabolic disorders like diabetes, cardiovascular disease, infectious
diseases, autoimmune disorders, and periodontal disease. Numerous studies reveal a concerning correlation
between life stressors and periodontitis.®* Dental anxiety, a specific source of stress, frequently leads to more
severe conditions and worse clinical outcomes, as individuals often postpone seeking dental care until the
disease has advanced, necessitating more invasive interventions. The message is clear: addressing stress is
essential for enhancing overall health and well-being.”

Stress and Periodontitis: Hypothalamic-pituitary-adrenocortical (HPA) Axis Link: A critical
inquiry is how stress contributes to diseases like periodontitis, and whether this relationship is reciprocal. A
growing body of research has identified various systems and pathways responsive to stress, mediating the mind-
brain-body connection.®Under normal conditions, these stress pathways facilitate adaptation and survival
through autonomic, endocrine, metabolic, and immune responses. However, chronic stress can cause
dysregulation of these pathways, leading to significant biological damage. Specifically, the dysregulation of the
HPA axis and immune system is well documented in the context of chronic stress.*’The HPAaxis (Figure 6) and
the sympathetic-adrenal-medullary (SAM) (Figure 7) system are the two neuroendocrine systems responding to
stress.”

Fnviornmental Mental

Factors

Systemic

Psychological

Tliness " Factors

Trauma

Hypothalamus
Pituitary

1 Long term response
& o via blood stream

Q‘o 4%

Short term stress response
via spinal cord

.,

[ ] L 1] ; ) «
[ ) Qo L \_ Release of #JK
e . - :
. 23 it Release of Lpinephrine

Immune System and Norepinephirine hue.q.’

Adrenal Gland

Figure 6: Stress and Periodontitis: Hypothalamic-pituitary-adrenocortical (HPA) Axis Link
Courtesy: https://periobasics.com/stress-as-a-risk-factor-for-periodontal-diseases/
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Figure 7:Sympathetic-adrenal-medullary system

The paraventricular nucleus of the hypothalamus is activated in response to acute stress, releasing
arginine vasopressin and corticotropin-releasing hormone (CRH), stimulating the pituitary gland to secrete
adrenocorticotropic hormone (ACTH), which activates the adrenal cortex to release cortisol.”” Cortisol levels
rise with stress, as do catecholamines, through activation of the noradrenergic center in the locus coeruleus of
the brainstem and the adrenal medulla, which releases epinephrine.* Both cortisol and adrenergic molecules
enable the body to react to danger, whether real or perceived, by enhancing vigilance, reactivity, and mobilizing
physiological resources for sustaining the “fight or flight” response.” Persistent dysregulation of the HPA
axisdue to stress, particularly regarding cortisol levels, is implicated in various illnesses, such as autoimmune
diseases, cardiovascular disease, HIV/AIDS progression, upper respiratory infections, osteoporosis, obesity, and
periodontitis.* Cortisol levels may rise following acute stress, such as the loss of a loved one, and may increase
further when coping mechanisms are ineffective.”” With chronic stress, cortisol levels may remain elevated, but
cortisol's ability to suppress the immune response diminishes. This can initiate a cascade of inflammation,
leading to increased circulating pro-inflammatory cytokines, while cortisol's action becomes generally
ineffective at inhibiting inflammatory pathways due to glucocorticoid receptor resistance.*Regulatory T cells
(Tregs) play a crucial role in suppressing the inflammatory response by producing Transforming Growth Factor
(TGF)-B1 and Interleukin (IL)-10, while inhibiting the activity of CD4+ and CD8+ effector cells. Notably, Treg
levels diminish in depression, leading to a decreased ratio of Tregs to pro-inflammatory T cells under stress.
This reduction in Tregs has also been observed in patients with atherosclerosis infected by
Porphyromonasgingivalis (Figure 8).”
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Figure 8:Role of Tregs in Periodontitis
Courtesy: Sun L, Su Y, Jiao A, Wang X, Zhang B. T cells in health and disease. Signal Transduct Target
Ther. 2023; 8(1):23.

Animal studies shed light on the impact of chronic stress on the development and progression of
periodontitis.* Rats subjected to experimentally induced periodontitis and chronic stress exhibited increased
blood glucose, elevated plasma ACTH, corticosterone, and adrenaline levels, alongside more severe alveolar
bone loss compared to their unstressed counterparts.* This relationship is believed to be amplified through
adrenergic pathways, indicating that adrenergic antagonists could emerge as promising pharmacological
treatments for periodontitis.*Clinically, evidence reveals a significant correlation between psychosocial stress
and periodontal disease.” A cross-sectional study highlighted a positive relationship between salivary cortisol
levels and the severity of periodontitis in adults over 50, after controlling for variables like age, sex, oral
hygiene, and smoking. However, a systematic review noted that while some studies measured stress directly,
others relied on cortisol as a proxy, complicating our understanding of causality.* Moreover, inflammation
provides another critical link between stress and periodontitis. Animal studies utilizing various stress
models—such as infections, toxin exposure, physical injuries, social deprivation, or maternal separation—have
identified persistent changes in specific molecular and cellular immune markers.*Chronic stress leads to an
increase in circulating neutrophils and functional immune suppression by altering T-helper 1 (Th-1) and T-
helper 2 (Th-2) cell responses. This shift reduces T cell proliferation and antibody responses, and persistent
cortisol elevation may result in glucocorticoid receptor resistance (GCR), undermining cortisol’s
immunosuppressive effects on lymphocytes.*A meta-analysis has shown elevated blood levels of IL-6, Tumor
Necrosis Factor (TNF)-a, IL-1p, and C-reactive protein (CRP) in response to stress (Figure 9).
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Figure 9:Role of inflammatory mediators in developmemt of periodontitis
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Pro-inflammatory mediators found in gingival crevicular fluid are typically heightened in active or
untreated periodontitis. The dysregulation of the immune system due to chronic stress, characterized by
increases in cytokines and other pro-inflammatory mediators, likely contributes to the increased risk of
periodontal disease.”The intricate relationship between stress, immune dysregulation, and periodontitis
underscores the urgent need for integrated approaches in prevention and treatment, emphasizing the importance
of mental well-being in maintaining oral health. *

Stress and Microbiome Dynamics in Periodontitis: As stress diminishes immunity and heightens
susceptibility to infections and bacterial proliferation, the role of the oral micro biome has gained significant
attention concerning stress and periodontal disease. Periodontal disease is thought to be driven by a complex
dysbiotic microbiota.” Various bacterial species, particularly the “red complex” bacteria such as P. gingivalis,
Tannerella forsythia, and Treponema denticola, as well as Aggregatibacteractinomycetemcomitans, are
recognized as key pathogens in periodontitis (Figure 10).”
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Figure 10: Microbiology of periodontal diseases
Courtesy: https://periobasics.com/microbiology-of-periodontal-diseases/

These pathogens have been isolated in the subgingival plaque of patients with periodontitis and found
to correlate with oxidative stress markers(Figurell) in saliva, with the highest oxidative stress levels associated
with the presence of these three red complex pathogens.”'The persistence of these bacteria in dental plaque leads
to continuous production of pro-inflammatory cytokines and other molecular mediators, causing extensive
tissue destruction. Notably, P. gingivalis can alter plaque composition and the inflammatory environment
through its virulence factors, thereby inducing inflammation and modulating immune responses. Studies have
shown a positive association between cortisol levels and the presence of P. gingivalis in subgingival plaques
among individuals with localized periodontitis after accounting for factors like age, sex, income, and smoking.
P. gingivalis modifies the host immune response, contributing to the dysbiosis of the periodontal micro biome
and enhancing its potential to cause periodontitis. Unique oral micro biome signatures have been identified for
chronic periodontitis compared to those of periodontally healthy individuals.” A key question remains whether
stress or stress-induced biological mediators contribute to the dysbiosis of the periodontal micro biome,
impacting disease onset or progression. Cortisol has been shown to significantly promote the in vitro growth of
P. gingivalis, suggesting a mechanism linking stress to periodontal disease. Recent research indicates that
cortisol can induce changes in the gene expression profile of the oral micro biome, consistent with chronic
periodontitis signatures. Thus, elevated cortisol in saliva during stress, typically regarded as a stress marker,
may directly mediate the connection between stress and periodontitis.”
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Figure 11 — Oxidative stress mediated pathway and periodontal health

Courtesy: Gumus P, Huseyinalemdaroglu B, Buduneli N. The role of oxidative stress in the interaction of
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Stress, Sleep, and Periodontitis Connection: Stress and sleep have a reciprocal relationship,
influencing one another with cascading effects between sleep disruption and stress. A review noted that sleep
disturbances result in numerous negative physiological outcomes, including HPA-axis activation (Figure 12),
increased secretion of catecholamines, ACTH, and cortisol, reduced insulin sensitivity and leptin, elevated
ghrelin and appetite, increased oxygen consumption and CO2 production, and up regulation of inflammatory
cytokines like TNF-a, IL-1, and IL-6, as well as decreased melatonin production.*
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Figurel2: Flowchart of HPA Axis and periodontium
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Sleep problems can relate to duration, quality, and timing consistency. Sleep apnea is associated with
HPA axis activation and higher cortisol levels compared to those without sleep disorders. Reduced sleep
duration has been linked to elevated stress levels the following day.”® Conversely, chronic stress can decrease
time spent in Rapid Eye Movement (REM) sleep. Early life stress is associated with insomnia and can lead to
increased serum concentrations of inflammatory cytokines. Inflammatory cytokines have been shown to disrupt
sleep patterns. Moreover, sleep disorders can perpetuate the inflammatory pathway, increasing cytokine levels
and potentially leading to cascading effects. Sleep deprivation raises several stress biomarkers, including
cortisol and blood pressure, and has been linked to increased alveolar bone loss in experimental models.
Insomnia related to stress has also been associated with periodontal disease. Collectively, sleep deprivation and
insomnia can result from stress and contribute to increased stress vulnerability, with susceptibility to infection
and inflammation as key mediators linking stress, sleep, and periodontal disease.”” Current evidence indicates a
bidirectional relationship between stress and periodontitis, involving immune response dysregulation and oral
microbiome dysbiosis.”® This association underscores the necessity of considering stress when evaluating
patients with periodontitis. Patient education and referral for assessment and counseling should be pursued for
those exhibiting psychological stress or depression. An interdisciplinary approach to patient management is
essential.”Models proposed by Genco et al. in 1998 shed light on the critical role of stress as a risk factor for
periodontal disease. One model examines the direct effects of psychosocial stressors, suggesting that stress
triggers a cascade of immune-inflammatory responses that heighten susceptibility to infections, particularly
periodontal disease.® The secondary model reveals how stress influences health behaviors—such as poor oral
hygiene, smoking, and unhealthy eating—leading to immune suppression through elevated cortisol levels.”
These behaviors, coupled with ineffective coping strategies, can exacerbate conditions like depression, further
worsening periodontal disease progression. The link between stress and periodontal health is well-documented,
particularly in cases like acute necrotizing ulcerative gingivitis, where compromised immunity and poor oral
hygiene are significant contributors. Stress and depression weaken periodontal defenses, fostering an
environment conducive to opportunistic microbial growth and impairing saliva flow and gingival circulation.®
Notably, increased levels of stress hormones like epinephrine can disrupt blood flow, creating favorable
conditions for harmful bacteria such as Prevotella intermedia. This pathogenic connection is supported by
spikes in clinical cases during stressful periods, such as exams or high-pressure jobs. Despite extensive research
over the past four decades, studies directly linking stress to periodontal disease remain limited.* Varied
definitions of stress complicate understanding this relationship, with factors such as workplace stress, family
dynamics, and significant life events yielding inconclusive results.”While some studies have identified
psychosocial stressors and financial concerns as significant risk factors for periodontal disease, others have
found no correlation between stress and disease severity.“Interestingly, individuals with dental insurance appear
to have better periodontal health, suggesting that financial security may alleviate stress and its negative impact
on oral health. However, discrepancies between studies may arise from methodological differences and
participant demographics. This highlights the need for further investigation into the complex interplay between
stress, mental health, and periodontal disease.’The current study underscores the importance of recognizing the
bidirectional relationship between oral health and mental well-being.®*Conditions affecting oral health can
influence social interactions, potentially leading to mental health issues such as hopelessness and depression.
Future research should focus on the biochemical and physiological pathways linking psychosocial stress to
periodontal destruction, refining the definition of stress and standardizing assessment protocols for more
accurate comparisons.”By addressing these intricate relationships, we can pave the way for more effective
prevention and treatment strategies, ultimately enhancing the oral and mental health of individuals affected by
periodontal disease.”

Creative Solutions and Future Prospects: Future innovations in enhancing mental health support for
periodontal disease patients can include developing integrated care models that combine dental and mental
health services for comprehensive assessments and treatment plans. Expanding telehealth options will allow for
remote counseling, making support more accessible for those anxious about in-person visits.” Utilizing digital
therapeutics through mobile apps can offer cognitive-behavioral therapy (CBT) techniques (Figure 13) and
mindfulness exercises tailored for dental anxiety.
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Figure 13: Cognitive behavioral therapy

Additionally, training programs for dental professionals can equip them with skills to recognize and
address mental health issues, ensuring empathetic care and appropriate referrals. Community support initiatives
can promote awareness of the oral-mental health link and foster support groups for shared experiences.”
Personalized care plans that consider mental health histories will enable a tailored approach to treatment.
Exploring virtual reality (VR) technology can help patients manage anxiety during procedures through
immersive relaxation experiences. Integrating mindfulness and relaxation techniques into dental settings, such
as guided meditation sessions, can further alleviate patient stress.” Mindfulness and relaxation techniques, like
guided imagery and breathing exercises, can reduce anxiety during dental procedures, while cognitive
behavioral strategies such as cognitive restructuring and positive reinforcement can empower patients to
confront negative thoughts and maintain good oral health.” Integrative health approaches, including art and
music therapy along with aromatherapy, can provide emotional support and a soothing environment.” Patient
education through interactive workshops and the creation of support groups can further engage and empower
patients. Customized treatment plans that consider individual mental health needs and flexible appointment
scheduling can alleviate stress (Figure 14).
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Environmental enhancements, like comfortable waiting areas with calming decor, and collaboration
with mental health professionals to effectively address anxiety are crucial. Implementing behavioral incentives
can encourage regular dental visits by addressing both mental health and oral health goals. Finally, ongoing
research will be essential to evaluate the effectiveness of these mental health interventions in dental settings,
ensuring that innovations are evidence-based and continuously improved. Continuous feedback from patient
surveys will allow for the adaptation of practices based on experiences and emerging research, ensuring a
holistic approach that addresses both physical and mental well-being in periodontal disease management.”

III1. Conclusion:

It is important to emphasize the interconnectedness of oral health and mental well-being. The findings
highlight that addressing mental health is crucial for effective periodontal disease management. Innovative
approaches, such as integrated care models, telehealth services, and mindfulness practices, can significantly
enhance patient outcomes by reducing anxiety and promoting adherence to treatment. This review advocates for
a holistic approach that incorporates mental health support into routine dental care. By prioritizing
psychological well-being, dental professionals can improve not only oral health outcomes but also overall
quality of life for patients. Future research and clinical practice should continue to explore these innovative
strategies, ensuring that both oral and mental health needs are met in periodontal disease management.
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