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 Abstract 
Background: Menopause represents a critical biological transition that significantly impacts women’s systemic and oral health. Declining 

estrogen levels contribute to accelerated bone remodeling and increased bone resorption, placing women at heightened risk for osteoporosis. 

This systemic reduction in bone mineral density not only predisposes women to fractures but also exerts important consequences on oral 

tissues, including alveolar bone, periodontal ligament stability, and tooth retention. Evidence increasingly shows that both pre-menopausal 

women with early estrogen decline and post-menopausal women with established osteoporosis experience greater susceptibility to periodontal 

disease progression, reduced alveolar bone height, and compromised oral health–related quality of life. Despite the growing literature, gaps 

persist in understanding how community health nursing interventions can effectively integrate oral health promotion with osteoporosis 

prevention across the menopausal continuum. 

The aim of this review is to synthesize current evidence linking menopause-related hormonal changes, systemic osteoporosis, and oral health 

outcomes, with a focus on implications for community health nursing practice. By integrating epidemiological, clinical, and community-based 

research, this review emphasizes the multidimensional factors influencing oral health vulnerability during menopausal transition—including 

hormonal mechanisms, behavioral determinants, socioeconomic disparities, and access to dental and preventive care. Given the high global 

burden of osteoporosis and periodontal disease, understanding these interconnections is essential for designing preventive strategies tailored 

to midlife women. 

The review highlights that periodontal inflammation and alveolar bone loss may serve as early indicators of systemic bone deterioration, 

offering opportunities for community nurses to support risk screening and timely referrals. Furthermore, community health nurses play a 

pivotal role in patient education, lifestyle counseling, and coordination of multidisciplinary care involving dental providers, primary 

physicians, and endocrinology specialists. Empowering menopausal women through targeted interventions such as nutritional counseling, 

smoking cessation, physical activity promotion, and improved oral hygiene behaviors can reduce both systemic and oral complications. The 

conclusion underscores the necessity of strengthening collaborative care models and developing community-based screening protocols that 

address osteoporosis and oral health jointly. This integrative approach enhances early detection, supports prevention, and ultimately improves 

overall health outcomes for pre- and post-menopausal women. 
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Introduction 

Menopause is a major physiological milestone in a woman’s life, characterized by the permanent 

cessation of ovarian function and a marked decline in estrogen production. This hormonal transition 

affects nearly every body system, but its influence on skeletal health is particularly profound. Estrogen 

deficiency accelerates bone turnover, contributing to decreased bone mineral density and the 

development of osteoporosis—a chronic condition affecting more than 200 million women worldwide. 

Although osteoporosis is commonly discussed in relation to hip, spine, and wrist fractures, its 

implications for oral and craniofacial structures are equally important yet less widely recognized. The 

alveolar bone, mandible, and maxilla are metabolically active tissues highly responsive to hormonal 

fluctuations, making menopausal women more vulnerable to periodontal disease progression, tooth 

mobility, and tooth loss. 

Oral health changes associated with menopause extend beyond structural bone alterations. Women 

frequently experience xerostomia, burning mouth syndrome, altered taste perception, and increased 

plaque accumulation, all of which compound the risk of periodontal deterioration. These oral 

manifestations not only compromise functional abilities such as chewing and speaking but also diminish 

quality of life and nutritional adequacy—factors closely tied to overall health and well-being. Despite 

these connections, oral health is seldom integrated into menopausal care pathways or community-level 

osteoporosis prevention programs, resulting in missed opportunities for early detection and intervention. 

A crucial gap in current literature lies in the limited exploration of how community health nursing can 

bridge the divide between systemic osteoporosis management and oral disease prevention. Community 

health nurses are optimally positioned to implement risk assessment, health education, lifestyle 

counseling, and interprofessional referral strategies due to their close engagement with women across 

the lifespan and within diverse community settings. Yet, guidance on how nurses can operationalize 

integrative care models for menopausal women remains insufficient. 

The aim of this review is therefore to examine the interrelationship between menopause, osteoporosis, 

and oral health outcomes, with a focus on developing actionable, evidence-based strategies for 

community health nursing. By synthesizing biomedical research with public health perspectives, this 

article seeks to strengthen preventive frameworks and enhance comprehensive care for pre- and post-

menopausal women. 

 

Menopause and Hormonal Changes Affecting Bone and Oral Health 

The menopausal transition leads to a significant decline in circulating estrogen, a hormone critical for 

the maintenance of skeletal homeostasis and oral tissue integrity. Estrogen deficiency accelerates 

osteoclastic activity while impairing osteoblast function, resulting in increased bone turnover and 

reduced bone mineral density (BMD). These hormonal changes also influence oral tissues, contributing 

to reduced collagen synthesis, altered inflammatory responses, and decreased salivary production, which 

can further exacerbate periodontal vulnerability. Women experiencing perimenopause often show early 

periodontal changes that progress more rapidly post-menopause due to systemic hormonal shifts. 

Understanding these biological mechanisms is essential for developing preventive strategies within 

community health programs aimed at midlife women [1–3]. 

2. Pathophysiology of Osteoporosis in Pre- and Post-Menopausal Women 

Osteoporosis arises from an imbalance between bone resorption and bone formation, a process heavily 

influenced by estrogen levels. Estrogen withdrawal promotes increased RANKL expression and 

osteoclast differentiation, accelerating trabecular bone loss, particularly in the spine and jaw. Pre-

menopausal women with premature ovarian insufficiency face similar risks due to early 

hypoestrogenism, emphasizing the importance of early screening. Post-menopausal osteoporosis not 

only raises fracture risk but also affects craniofacial bone structures, complicating dental care and 

periodontal stability. These systemic changes position osteoporosis as both a skeletal and oral health 

concern requiring integrated care strategies [4–6]. 

3. Systemic Bone Loss and Its Connection to Oral and Maxillofacial Structures 
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The mandible and maxilla undergo continuous remodeling similar to long bones, making them 

vulnerable to systemic bone loss. Reduced BMD correlates with decreased alveolar crest height, 

diminished mandibular cortical width, and weakened periodontal support, all of which increase 

susceptibility to tooth mobility and tooth loss. Studies show a positive association between low systemic 

BMD and reduced jawbone density, suggesting osteoporosis may manifest earlier in oral tissues. This 

connection highlights the potential for dental assessments to serve as adjunctive tools for identifying 

women at risk of systemic bone deterioration. Community health nurses can play a key role by ensuring 

referral pathways between primary care and dental services [7–9]. 

4. Menopause-Related Oral Manifestations and Salivary Alterations 

Beyond bone changes, menopause frequently leads to xerostomia, burning mouth syndrome, mucosal 

atrophy, and altered taste perception. Estrogen receptors present in salivary glands suggest hormonal 

involvement in maintaining saliva quantity and quality. Reduced salivary flow compromises 

antimicrobial activity, buffering capacity, and lubrication, creating an oral environment conducive to 

plaque accumulation and periodontal disease. These symptoms also impact nutritional intake and quality 

of life. Given their close patient contact, community health nurses are well-positioned to identify these 

symptoms early and support referral for oral health evaluation and symptom management [10–12]. 

5. The Relationship Between Osteoporosis and Periodontal Disease Progression 

Evidence supports a bidirectional relationship between osteoporosis and periodontal disease, with 

systemic low bone density contributing to alveolar bone degradation and periodontal inflammation 

potentially exacerbating systemic bone resorption. Osteoporotic women show higher rates of clinical 

attachment loss, pocket depth, and radiographic periodontal bone loss compared to women with normal 

BMD. Inflammatory cytokines shared between osteoporosis and periodontitis, such as IL-1 and TNF-α, 

amplify tissue destruction in both conditions. Recognizing this relationship strengthens the rationale for 

integrated medical–dental preventive programs in community settings [13–15]. 

6. Alveolar Bone Density, Tooth Mobility, and Tooth Loss in Menopausal Women 

Alveolar bone, being metabolically active and sensitive to hormonal regulation, often reflects systemic 

bone changes earlier than other skeletal sites. Post-menopausal women with osteoporosis exhibit 

significantly reduced alveolar bone density and cortical thickness, contributing to increased tooth 

mobility. Longitudinal studies demonstrate that women with low systemic BMD experience greater rates 

of tooth loss, particularly when periodontal disease is present. Reduced jawbone density also 

compromises the stability of dental prostheses, affecting both function and quality of life. Recognizing 

alveolar bone loss as an early systemic marker supports the integration of oral examinations into 

osteoporosis screening pathways within community health settings [16–18]. 

7. Diagnostic Approaches: BMD, Dental Radiography, and Periodontal Assessment 

Dual-energy X-ray absorptiometry (DXA) remains the gold standard for diagnosing osteoporosis, yet 

dental imaging technologies provide valuable adjunctive insights. Panoramic radiographs and cone-

beam computed tomography (CBCT) can reveal mandibular cortical erosion, trabecular pattern changes, 

and alveolar bone height reduction associated with systemic low bone density. Periodontal assessments 

further identify early disease indicators such as probing depth and attachment loss. The correlation 

between jawbone radiographic markers and DXA results suggests that dentists, in collaboration with 

community health nurses, can contribute to earlier detection of women at risk for osteoporosis. 

Integrating these diagnostic approaches strengthens interdisciplinary cooperation and enhances 

preventive care delivery [19–21]. 

8. Pharmacologic Management of Osteoporosis and Implications for Oral Health 

Pharmacologic treatments for osteoporosis—including bisphosphonates, selective estrogen receptor 

modulators (SERMs), denosumab, and parathyroid hormone analogs—aim to prevent fractures by 

stabilizing or increasing BMD. However, these medications carry oral health implications, with 

antiresorptive agents potentially altering jawbone remodeling and delaying healing after dental surgery. 

SERMs provide bone protection while exerting fewer adverse oral effects, whereas denosumab 

effectively reduces fracture risk but requires careful perioperative dental planning due to rebound bone 
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turnover upon discontinuation. Understanding how these therapies interface with oral health is essential 

for community nurses who coordinate care and educate patients on potential risks associated with dental 

procedures during treatment [22–24]. 

9. Bisphosphonates and Medication-Related Osteonecrosis of the Jaw (MRONJ) 

Bisphosphonates, widely prescribed for osteoporosis, can lead to MRONJ, a rare but serious condition 

characterized by exposed necrotic bone that fails to heal following minor trauma or dental surgery. Risk 

increases with intravenous formulations, prolonged treatment duration, and periodontal disease. Early 

identification of at-risk women through community health nursing programs can prevent complications 

by promoting routine oral examinations and pre-treatment dental clearance. Nurses also play a critical 

role in patient education regarding symptom recognition, oral hygiene, and timely referral, which can 

substantially reduce the severity and incidence of MRONJ [25–27]. 

10. Lifestyle, Nutrition, and Social Determinants Influencing Bone and Oral Health 

Lifestyle factors—including calcium and vitamin D intake, smoking, alcohol consumption, and physical 

activity—significantly influence both skeletal and periodontal health. Poor diet quality and sedentary 

behaviors accelerate bone loss while increasing susceptibility to oral inflammation. Social determinants 

such as low income, limited access to dental care, and low health literacy further exacerbate risks, 

particularly among post-menopausal women. Community health nurses are uniquely positioned to 

address these determinants through targeted education, advocacy, and culturally tailored interventions. 

Integrating bone and oral health messages within broader women's health programs can improve 

prevention outcomes and reduce disparities [28–30]. 

11. Oral Health–Related Quality of Life in Menopausal Women 

Oral health–related quality of life (OHRQoL) often declines during the menopausal transition due to the 

combined effects of periodontal deterioration, tooth mobility, xerostomia, and burning mouth 

symptoms. Women experiencing osteoporosis report greater functional limitations such as difficulty 

chewing, speaking discomfort, and reduced satisfaction with oral appearance. These challenges can 

negatively influence social interactions and nutritional habits, potentially exacerbating systemic bone 

loss. Studies highlight that even mild reductions in salivary flow significantly worsen OHRQoL scores 

in post-menopausal women. Addressing these symptoms through community-based oral and systemic 

health programs is essential for improving overall well-being in this population [31–33]. 

12. Preventive Oral Care Strategies Across the Menopausal Stages 

Prevention is central to mitigating the oral consequences of menopause and osteoporosis. Strategies 

include reinforcing twice-daily brushing with fluoride toothpaste, regular periodontal examinations, 

professional cleanings, and the use of saliva substitutes or stimulants for xerostomia. Nutritional 

guidance, particularly adequate calcium, vitamin D, and protein intake, supports both oral and bone 

health. Community health nurses play a crucial role in reinforcing these behaviors, conducting 

community workshops, and identifying high-risk women for early referral. Tailoring interventions to 

cultural and socioeconomic contexts improves adherence and ensures equitable access to preventive 

care [34–36]. 

13. The Role of Community Health Nursing in Osteoporosis Screening 

Community health nurses are essential in advancing osteoporosis screening among midlife women, 

particularly those with limited access to primary care. Nurses can administer fracture risk tools such as 

FRAX, conduct health education sessions, and refer at-risk individuals for DXA testing. Their close 

engagement with community members allows nurses to integrate oral health screening into osteoporosis 

initiatives, highlighting shared risk factors such as tobacco use, low physical activity, and nutritional 

deficiencies. This dual focus enhances the effectiveness of public health programs and ensures 

comprehensive care for pre- and post-menopausal women [37–39]. 

14. Community-Based Oral Health Promotion for Midlife and Older Women 

Effective oral health promotion in community settings requires a multidimensional approach that merges 

education, preventive services, and interprofessional collaboration. Community health nurses facilitate 

group sessions on oral hygiene, organize screening events, and partner with local dental providers for 
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on-site checkups. These programs are particularly impactful in underserved communities where women 

face barriers to accessing dental care. By framing oral health within the broader context of healthy aging 

and osteoporosis prevention, community health nurses help women recognize the interconnected nature 

of their systemic and oral well-being [40–42]. 

15. Interdisciplinary Collaboration Between Dentists, Nurses, and Primary Care Providers 

Optimal management of menopausal women requires coordinated care across medical and dental 

disciplines. Dentists contribute early detection of bone-related oral changes, while primary care 

clinicians oversee osteoporosis management and risk-factor modification. Community health nurses 

serve as the bridge, facilitating communication, coordinating referrals, and ensuring patient adherence 

to treatment plans. Collaborative care models have shown improved outcomes in periodontal health, 

fracture prevention, and medication safety monitoring (especially for bisphosphonates and denosumab). 

Strengthening these collaborative frameworks is essential for addressing the multifactorial needs of 

menopausal women [43–45]. 

16. Health Education Models for Improving Bone and Oral Health Behaviors 

Behavior change theories, including the Health Belief Model and Social Cognitive Theory, provide 

effective frameworks for designing educational interventions targeting menopausal women. Community 

health nurses use these models to tailor messages that increase perceived susceptibility to osteoporosis 

and periodontal disease while enhancing self-efficacy for preventive behaviors. Group-based education 

programs have been shown to improve calcium intake, physical activity, and oral hygiene practices. 

Digital health tools such as mobile apps and tele-nursing platforms further expand opportunities for 

delivering targeted health messages to women who may be unable to attend in-person programs [46–

48]. 

 

17. Barriers to Care and Access Inequities Among Menopausal Women 

Many menopausal women face structural and socioeconomic barriers that limit their access to both 

dental and osteoporosis-related health services. Factors such as low income, limited insurance coverage, 

transportation challenges, and competing caregiving responsibilities often delay preventive care. 

Additionally, many women lack awareness of the relationship between bone density loss and oral 

disease, reducing their likelihood of seeking timely evaluation. Cultural norms and stigma surrounding 

aging may further discourage health-seeking behaviors. Community health nurses, who frequently serve 

marginalized populations, are instrumental in identifying these barriers, advocating for equitable service 

provision, and facilitating navigation through complex health systems [49–51]. 

18. Public Health Strategies and Population-Level Interventions 

Public health approaches to menopausal bone and oral health involve broad strategies such as 

community-based screenings, policy development, health promotion campaigns, and integration of 

dental care into chronic disease prevention programs. National osteoporosis guidelines increasingly 

emphasize the importance of patient education and early risk detection, while oral health policies 

advocate for improved access to periodontal care in aging populations. Implementing population-level 

interventions—such as subsidized bone density scans, mobile dental units, and public awareness 

campaigns—can significantly reduce disease burden. Community health nurses play a vital role in 

operationalizing these strategies at the local level through outreach, data collection, and program 

evaluation [52–54]. 

19. Emerging Research on Menopause, Bone Metabolism, and Oral Microbiome 

Recent studies highlight the interplay between menopause-related hormonal changes and shifts in the 

oral microbiome. Estrogen deficiency appears to influence microbial composition, increasing the 

prevalence of pathogenic species associated with periodontal disease. Concurrently, emerging 

biomarkers—such as salivary cytokines and bone turnover markers—show promise for early detection 

of osteoporosis and periodontal deterioration. Advances in imaging technologies, including high-

resolution micro-CT for jawbone analysis, offer deeper insight into craniofacial bone remodeling. These 

developments underscore the need for interdisciplinary research exploring systemic–oral interactions 
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and their implications for community health interventions [55–57]. 

20. Implications for Community Health Nursing Practice and Future Directions 

Community health nursing is uniquely positioned to address the intertwined challenges of osteoporosis 

and oral disease among menopausal women. Nurses can deliver integrated screening programs, lead 

culturally responsive education initiatives, promote lifestyle modifications, and facilitate collaboration 

between dental and medical providers. Future directions include developing standardized protocols for 

oral–systemic screening, expanding telehealth support for midlife women, and incorporating oral health 

indicators into national osteoporosis guidelines. Strengthening these practices will enhance early 

detection, reduce disease progression, and promote holistic well-being across the menopausal 

continuum. Continued research and policy support are essential to building sustainable, community-

driven interventions that address the complex needs of this growing population [58–60]. 

Conclusion 

Menopause represents a pivotal stage in a woman’s life during which systemic hormonal changes 

profoundly influence both skeletal health and oral structures. The decline in estrogen not only accelerates 

bone resorption and increases susceptibility to osteoporosis but also contributes to significant oral 

manifestations, including periodontal breakdown, reduced alveolar bone density, xerostomia, and 

diminished oral health–related quality of life. The evidence presented across this review demonstrates 

that the relationship between osteoporosis and oral health is not merely associative but interconnected 

through shared biological pathways and common risk factors. This underscores the importance of 

adopting an integrative approach to women’s health—one that views oral health as a critical component 

of chronic disease prevention rather than a separate entity. 

Community health nursing emerges as a central mechanism for bridging systemic and oral health care. 

Nurses working within communities are uniquely positioned to identify at-risk women early, provide 

education about the implications of menopause for bone and oral health, facilitate screening for 

osteoporosis, and promote adherence to preventive oral care practices. Through interdisciplinary 

collaboration, community health nurses can strengthen communication between dentists, primary care 

providers, endocrinologists, and public health systems, creating a cohesive network of support for 

menopausal women. Their advocacy is especially vital for underserved populations who face barriers to 

accessing dental and medical services. 

As public health systems increasingly emphasize holistic care, the integration of oral health into chronic 

disease frameworks is both timely and necessary. Future efforts should prioritize the development of 

nursing-led models that combine bone health assessments, oral health screenings, lifestyle counseling, 

and community-based education. Additionally, emerging research on the oral microbiome, salivary 

biomarkers, and advanced imaging technologies holds promise for improving early detection and 

tailoring interventions. By elevating awareness, strengthening interdisciplinary teamwork, and 

addressing social determinants of health, community health nursing can significantly reduce the burden 

of osteoporosis-related oral disease and improve the long-term well-being of pre- and post-menopausal 

women. 
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