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Abstract: Temporomandibular disorders (TMDs) represent a group of musculoskeletal and neuromuscular conditions 
affecting the temporomandibular joint, masticatory muscles, and associated structures, often presenting with chronic pain, 
functional limitation, and psychological distress. Emerging evidence highlights the pivotal role of stress as a precipitating 
and perpetuating factor in TMD, mediated largely through neuroendocrine mechanisms. The hypothalamic–pituitary–
adrenal (HPA) axis, a central component of the body’s stress response system, plays a crucial role in maintaining 
homeostasis during acute stress but may contribute to pathological outcomes when dysregulated. Chronic activation or 
maladaptation of the HPA axis has been implicated in altered cortisol secretion, neuroinflammation, pain sensitization, 
and impaired coping mechanisms, all of which are relevant to stress-induced TMD. This review critically examines the 
relationship between HPA axis dysregulation and stress-related TMD, integrating current evidence from neurobiology, 
psychoneuroendocrinology, and pain research. Additionally, it emphasizes the vital role of nurses in early identification, 
holistic assessment, stress management, patient education, and multidisciplinary coordination. Understanding the 
neuroendocrine underpinnings of TMD provides a framework for nursing professionals to implement evidence-based, 
patient-centered interventions aimed at reducing symptom burden, improving quality of life, and preventing chronicity. 
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Introduction 

Temporomandibular disorders are among the most 

common chronic pain conditions affecting the craniofacial 

region, with a multifactorial etiology encompassing 

biomechanical, neuromuscular, psychological, and 

neuroendocrine components. TMDs affect a significant 

proportion of the population, particularly women of 

reproductive age, and are frequently associated with 

stress, anxiety, depression, and other psychosocial 

factors. While traditional models have focused on occlusal 

abnormalities and mechanical dysfunction, contemporary 

research increasingly recognizes the role of central pain 

processing and stress-related neuroendocrine 

dysregulation. 

Stress is a ubiquitous aspect of modern life and exerts 

profound effects on physiological systems, particularly the 

hypothalamic–pituitary–adrenal axis. The HPA axis 

orchestrates the body’s hormonal response to stress 

through the release of corticotropin-releasing hormone, 

adrenocorticotropic hormone, and cortisol. Although 

adaptive in the short term, prolonged or repeated activation 

of this axis can lead to dysregulation, contributing to 

immune dysfunction, altered pain perception, and 

musculoskeletal pathology. In the context of TMD, stress-

induced HPA axis dysfunction may exacerbate muscle 

hyperactivity, inflammation, and central sensitization, 

thereby intensifying pain and functional impairment. 

Nursing professionals occupy a strategic position in 

addressing stress-related disorders due to their close 

patient contact, holistic perspective, and emphasis on 

biopsychosocial care. Incorporating an understanding of 

HPA axis dysregulation into nursing practice allows for 
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more comprehensive assessment and targeted 

interventions. This review aims to synthesize current 

evidence on the role of HPA axis dysregulation in stress-

induced TMD and to delineate the nursing implications for 

assessment, management, and prevention. 

Overview of Temporomandibular Disorders 

Temporomandibular disorders encompass a 

heterogeneous group of conditions involving the 

temporomandibular joint, masticatory muscles, and 

associated tissues. Clinical manifestations typically include 

jaw pain, restricted mandibular movement, joint sounds, 

headaches, facial pain, and difficulties with chewing or 

speaking. TMDs are often chronic and recurrent, leading to 

significant physical discomfort, emotional distress, and 

reduced quality of life. 

The etiology of TMD is multifactorial, involving structural 

abnormalities, parafunctional habits such as bruxism, 

trauma, and psychosocial stressors. Increasingly, research 

highlights the role of central nervous system mechanisms, 

including altered pain modulation and heightened stress 

responsiveness. These findings underscore the 

importance of moving beyond purely mechanical 

explanations and adopting an integrated biopsychosocial 

approach to understanding and managing TMD. 

The Hypothalamic–Pituitary–Adrenal Axis: Physiology 

and Function 

The HPA axis is a complex neuroendocrine system that 

regulates the body’s response to stress. Activation begins 

in the hypothalamus, which releases corticotropin-

releasing hormone in response to perceived stressors. 

CRH stimulates the anterior pituitary gland to secrete 

adrenocorticotropic hormone, which in turn triggers the 

adrenal cortex to release glucocorticoids, primarily cortisol. 

Cortisol plays a vital role in energy metabolism, immune 

modulation, and cardiovascular regulation. Under normal 

circumstances, cortisol secretion follows a circadian 

rhythm and is tightly regulated by negative feedback 

mechanisms. However, chronic stress can disrupt this 

balance, leading to either hypercortisolism or 

hypocortisolism, both of which are associated with adverse 

health outcomes. Dysregulation of the HPA axis has been 

implicated in a wide range of stress-related disorders, 

including depression, anxiety, fibromyalgia, and chronic 

pain syndromes. 

Stress, HPA Axis Dysregulation, and Pain Mechanisms 

Stress exerts a profound influence on pain perception 

through both peripheral and central mechanisms. Acute 

stress may transiently suppress pain through endogenous 

analgesic pathways, whereas chronic stress often 

enhances pain sensitivity. Persistent activation of the HPA 

axis can alter neurotransmitter systems, promote 

neuroinflammation, and impair descending inhibitory pain 

pathways. 

Cortisol dysregulation plays a key role in this process. 

Elevated cortisol levels may initially reduce inflammation, 

but prolonged exposure can lead to glucocorticoid receptor 

resistance, resulting in paradoxical pro-inflammatory 

effects. Conversely, insufficient cortisol production may fail 

to adequately control inflammatory responses. Both 

scenarios contribute to peripheral sensitization of 

nociceptors and central sensitization within the spinal cord 

and brain, mechanisms that are central to chronic pain 

conditions such as TMD. 

HPA Axis Dysregulation in Stress-Induced 

Temporomandibular Disorders 

Emerging evidence suggests that individuals with TMD 

exhibit altered HPA axis activity compared to healthy 

controls. Studies have reported abnormal cortisol levels, 

blunted diurnal rhythms, and exaggerated stress 

responses in patients with chronic TMD. These alterations 

may reflect a maladaptive stress response that 

perpetuates muscle tension, inflammation, and pain. 

Stress-induced activation of the HPA axis can increase 

muscle tone and parafunctional behaviors, such as 

clenching and grinding, which place excessive нагруз on 

the temporomandibular joint and masticatory muscles. 

Additionally, cortisol-mediated effects on connective tissue 

metabolism may impair tissue repair and exacerbate 

degenerative changes. At the central level, stress-related 

neuroendocrine changes may enhance pain processing 

and emotional distress, creating a vicious cycle of pain and 

stress. 

The interaction between psychological factors and HPA 

axis dysregulation is particularly relevant in TMD. Anxiety, 
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depression, and maladaptive coping strategies are 

common in affected individuals and may further disrupt 

stress hormone regulation. Understanding these 

interactions provides insight into why some patients 

develop chronic, treatment-resistant TMD while others 

recover with minimal intervention. 

Psychosocial Factors and Gender Differences 

Psychosocial stressors, including occupational stress, 

interpersonal conflict, and emotional trauma, are strongly 

associated with TMD onset and severity. The HPA axis 

serves as a key mediator between psychological 

experiences and physiological responses. Women are 

disproportionately affected by TMD, a phenomenon that 

may be partially explained by sex differences in HPA axis 

regulation and hormonal interactions. 

Estrogen has been shown to influence cortisol secretion 

and glucocorticoid receptor sensitivity, potentially 

modulating stress responses and pain perception. These 

neuroendocrine differences highlight the need for gender-

sensitive approaches to assessment and management, 

particularly in nursing practice, where individualized care is 

paramount. 

Nursing Assessment of Stress-Induced TMD 

Nurses play a critical role in the early identification and 

comprehensive assessment of patients with TMD. A 

holistic nursing assessment should include evaluation of 

pain characteristics, functional limitations, psychological 

stressors, sleep patterns, and coping mechanisms. 

Understanding the potential role of HPA axis dysregulation 

encourages nurses to assess stress levels, anxiety, and 

depressive symptoms alongside physical findings. 

Assessment tools such as pain scales, stress inventories, 

and sleep questionnaires can provide valuable information. 

Observation of parafunctional habits, posture, and muscle 

tension further contributes to a comprehensive evaluation. 

By recognizing the interplay between stress and physical 

symptoms, nurses can identify patients at risk for chronicity 

and facilitate timely referral to appropriate specialists. 

Nursing Interventions and Stress Management 

Strategies 

Nursing interventions for stress-induced TMD should be 

grounded in a biopsychosocial framework and aim to 

restore balance within the stress response system. Stress 

management techniques, including relaxation training, 

deep breathing exercises, guided imagery, and 

mindfulness-based interventions, have demonstrated 

efficacy in reducing cortisol levels and improving pain 

outcomes. 

Patient education is a cornerstone of nursing care. 

Educating patients about the relationship between stress, 

HPA axis activity, and TMD empowers them to actively 

participate in their care. Instruction on jaw relaxation 

techniques, avoidance of parafunctional behaviors, and 

proper posture can reduce mechanical stress on the 

temporomandibular joint. Encouraging healthy sleep habits 

and regular physical activity further supports 

neuroendocrine regulation. 

 

 
Role of Nurses in Multidisciplinary Care 

Management of stress-induced TMD often requires a 

multidisciplinary approach involving dentists, 

physiotherapists, psychologists, and pain specialists. 

Nurses serve as coordinators of care, facilitating 

communication among team members and ensuring 

continuity of care. Their holistic perspective enables them 
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to integrate physical, psychological, and social 

interventions into a coherent care plan. 

In mental health and community settings, nurses are 

particularly well positioned to implement preventive 

strategies, screen for stress-related disorders, and provide 

ongoing support. By addressing HPA axis dysregulation 

through lifestyle modification and stress reduction, nurses 

contribute to long-term symptom management and 

improved quality of life. 

Implications for Nursing Education and Research 

Understanding the role of the HPA axis in stress-induced 

TMD has important implications for nursing education and 

research. Incorporating psychoneuroendocrinology into 

nursing curricula enhances students’ ability to apply 

scientific principles to clinical practice. Further nursing-led 

research is needed to evaluate the effectiveness of stress-

focused interventions on neuroendocrine markers and 

clinical outcomes in TMD populations. 

Conclusion 

Stress-induced temporomandibular disorders represent a 

complex interplay between psychological stress, 

neuroendocrine dysregulation, and musculoskeletal pain. 

Dysregulation of the hypothalamic–pituitary–adrenal axis 

plays a central role in mediating the effects of chronic 

stress on pain perception, muscle function, and 

inflammation. Recognizing this connection expands the 

understanding of TMD beyond mechanical models and 

underscores the importance of holistic, patient-centered 

care. 

Nurses play a pivotal role in addressing stress-related TMD 

through comprehensive assessment, patient education, 

stress management interventions, and multidisciplinary 

collaboration. Integrating knowledge of HPA axis function 

into nursing practice enhances the capacity to prevent 

chronicity, reduce symptom burden, and improve overall 

well-being. As healthcare continues to move toward 

integrative models of care, the nursing profession remains 

central to translating neuroendocrine research into 

meaningful clinical outcomes. 
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