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[Abstract] There are practical and cost-effective opportunities for the prevention and early intervention of periodon-
tal disease, a common oral condition. Depression and anxiety represent major global mental health challenges, and they
are characterized by high prevalence rates and an elevated suicide risk. Their clinical management is complicated by

extended treatment timelines and substantial healthcare costs. Accumulating evidence demonstrates a statistically sig-
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nificant bidirectional association between periodontal disease and depression/anxiety disorders. However, established
clinical pathways integrating these conditions remain lacking. This review presents a comprehensive analysis of current
research examining the relationship between periodontal disease and mood disorders, specifically depression and anxi-
ety. This study explored the bidirectional mechanisms within the microbiota-oral-brain axis, which includes both peri-
odontal disease inducing neuroinflammation through pro-inflammatory factors, such as interleukin-13 (IL-13) and
tumor necrosis factor-a (TNF-a) activating the TLR-4/NF-kB signaling pathway, and depression and anxiety leading to
“elucocorticoid resistance” through hypothalamic-pituitary-adrenal (HPA) axis dysregulation, thus causing dual immune
dysfunction that exacerbates periodontal tissue destruction, as well as the mechanisms by which biological, psychologi-
cal, and social factors contribute to the bidirectional association between periodontal disease and depression/anxiety.
We propose implementing bidirectional referral protocols between dental and psychiatric services in clinical practice,
incorporating mental health screening tools, such as Patient Health Questionnaire-9 (PHQ-9) and Generalized Anxiety
Disorder-7(GAD-7), for patients with moderate-to-severe periodontal disease, and incorporating periodontal examination
into routine assessment during psychiatric services. This multidisciplinary approach aims to break the vicious circle be-
tween these conditions and provide clinicians with pragmatic intervention strategies.

[Key words] periodontal disease; depression; anxiety; bidirectional relationship; microbiota-oral-brain axis;
biopsychosocial factors;  bidirectional referral; multidisciplinary approach
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Periodontal disease to depression/anxiety pathway: P. gingivalis reduces serotonin by altering tryptophan metabolism. LPS transported by APOA1
crosses the blood-brain barrier, activating TLR-4 in frontal cortex glial cells. This triggers NF-kB signaling and p38 phosphorylation, upregulating
inflammatory mediators, namely, TNF-«, IL-18, COX-2, mPGES,, and iNOS, while inhibiting mTOR phosphorylation, thus ultimately contributing
to depression/anxiety. Depression/anxiety to periodontal disease pathway: chronic stress activates the HPA axis, elevating cortisol levels. Cortisol
causes dual immune dysregulation: immunosuppression (reduced lymphocyte count, NK cell activity, and antibody production) and abnormal im-
mune activation due to glucocorticoid resistance, leading to uncontrolled release of pro-inflammatory cytokines, namely, IL-1, IL-6, and TNF-a. In
addition, psychotropic medications (antipsychotics, such as clozapine, and antidepressants, such as MAOIs and TCAs) interfere with ANS signaling
involved in salivary regulation, collectively accelerating periodontal disease progression. ANS: autonomic nervous system; APOA1: apolipoprotein-
A1l; COX-2, cyclooxygenase-2; GR: glucocorticoid receptor; HPA axis: hypothalamic-pituitary-adrenal axis; IL-1: interleukin-1; IL-1: interleukin-
1 beta; IL-6: interleukin-6; iNOS: inducible nitric oxide synthase; LPS: lipopolysaccharide; MAOls: monoamine oxidase inhibitors; mPGES,: micro-
somal prostaglandin E synthase 2; mTOR: mammalian target of rapamycin; NF-kB: nuclear factor kappa-B; P. gingivalis: Porphyromonas gingiva-
lis; TCAs: tricyclic antidepressants; TLR-4: toll-like receptor 4; TNF-a:: tumour necrosis factor-alpha; p-p38: phosphorylated p38 mitogen-activated
protein kinase

Figure 1  Molecular mechanisms of bidirectional interaction between periodontal disease and depression/anxiety
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Periodontal disease impacts depression/anxiety through dual pathways: physiological symptoms, such as chewing difficulty, chronic pain, reduced

food intake, and weight loss, and halitosis and facial aesthetics that trigger psychosocial consequences. These combined physical limitations and

social impacts promote depression/anxiety. Depression/anxiety compromises periodontal disease through executive function impairment and social

impairments; these impairments lead to inadequate oral hygiene and dental care avoidance. Together with increased tobacco/alcohol use as coping

mechanisms, these factors collectively lead to the deterioration of periodontal health. Psychosocial stress, dental phobia, and socioeconomic posi-

tion serve as bidirectional mediators, creating a self-reinforcing cycle in which depression/anxiety and periodontal disease continually exacerbate

each other through biological, psychological, and social mechanisms

Figure 2 Biopsychosocial interaction mechanisms between periodontal disease and depression/anxiety
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