
Bulimia Nervosa causing unknown threat to oral health: A comprehensive review

Abstract

Bulimia nervosa (BN) is a severe psychiatric disorder characterized by recurrent episodes of binge eating followed by compensatory behaviors, such as self-induced vomiting, misuse of laxatives, and excessive exercise. The oral and dental repercussions of BN can be profound, and dental professionals are often the first healthcare providers to detect clinical signs associated with this condition. Despite growing awareness, BN remains underdiagnosed in the dental setting due to insufficient knowledge of its systemic and oral manifestations, as well as the stigma attached to mental health disorders. This comprehensive review aims to provide an in-depth analysis of bulimia nervosa, highlighting the key oral manifestations, diagnostic tools, interdisciplinary treatment approaches, and the role of the dental practitioner in early identification and management. Recent literature (from 2010 onward) is synthesized to offer evidence-based insights, guiding clinical practice and promoting better patient outcomes. The ethical and legal considerations relevant to managing patients with BN are also discussed.
This review concludes by underscoring the importance of an integrated, multidisciplinary approach and the need for further research to refine preventive strategies and optimize patient care.Keywords: Bulimia nervosa, Dental erosion, Binge–purge cycles, Oral health, Early detection, Dental management,  Interdisciplinary care, Eating disorders
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1. Introduction

Eating disorders, including bulimia nervosa (BN), anorexia nervosa (AN), and binge eating disorder (BED), are complex psychiatric conditions with multifactorial etiologies. Among these, BN is characterized by recurrent episodes of binge eating, often followed by compensatory behaviors that include self-induced vomiting, misuse of laxatives or diuretics, excessive exercise, or fasting to counteract the caloric intake from binge episodes (American Psychiatric Association [APA], 2013). BN affects individuals across various demographic groups, although it is more frequently observed in adolescent and young adult females (Smink et al., 2012).
The prevalence of BN has risen steadily over recent decades (Qian et al., 2013). Contributing factors include societal pressures for thinness, genetic predispositions, neurobiological imbalances, and various psychosocial components (Stice et al., 2013). However, the true prevalence is likely underreported due to the stigma surrounding mental health conditions and the secretive nature of the disorder (Treasure et al., 2020).
Dental professionals play a crucial role in the early detection of BN. Frequent vomiting leads to significant oral complications, such as dental erosion, dentin hypersensitivity, salivary gland enlargement, and mucosal lesions (Johansson et al., 2012). Unfortunately, these manifestations are often overlooked or misdiagnosed if the dentist or dental hygienist is not adequately trained to recognize the patterns specific to BN (Steinberg, 2020). Early identification within the dental setting can facilitate timely referral for psychiatric evaluation and comprehensive care, significantly improving patient outcomes (Hay & Mitchell, 2011).
The aim of this review is to:

1. Provide a comprehensive overview of BN, including its etiology, prevalence, and systemic complications.
2. Highlight the oral and dental manifestations of BN.

3. Explore diagnostic tools and screening strategies relevant to dental practice.

4. Discuss effective management approaches from an interdisciplinary perspective, incorporating psychiatric, psychological, nutritional, and dental treatments.
5. Present ethical and legal considerations in the management of BN and future directions for research.

2. Definition and Diagnostic Criteria

2.1 Diagnostic and Statistical Manual of Mental Disorders (DSM-5) Criteria BN is formally defined by the DSM-5 as:
1. Recurrent episodes of binge eating characterized by (a) eating, in a discrete period (e.g., within any two-hour period), an amount of food that is definitely larger than most people would eat in a similar period of time under similar circumstances; and (b) a sense of lack of control over eating during the episode.
2. Recurrent inappropriate compensatory behaviors to prevent weight gain, such as self-induced vomiting, misuse of laxatives, diuretics, or other medications, fasting, or excessive exercise.
3. The binge eating and inappropriate compensatory behaviors both occur, on average, at least once a week for three months.
4. Self-evaluation is unduly influenced by body shape and weight.

5. The disturbance does not occur exclusively during episodes of anorexia nervosa (APA, 2013).
2.2 Subtypes and Severity

BN can be further categorized by the predominant type of compensatory behavior (purging vs. non-purging). Purging is typically more detrimental to dental health due to direct acid exposure from vomit. The DSM-5 also classifies BN severity based on the frequency of compensatory behaviors per week:
· Mild: 1–3 episodes of inappropriate compensatory behavior per week

· Moderate: 4–7 episodes

· Severe: 8–13 episodes

· Extreme: 14 or more episodes

This categorization helps healthcare providers tailor the intensity and focus of treatment (APA, 2013).
3. Epidemiology and Risk Factors

3.1 Prevalence

Estimates suggest that BN affects approximately 1–3% of the general population, with higher rates among females than males (Smink et al., 2012; Treasure et al., 2020). However, the true prevalence may be underestimated due to the clandestine nature of the disorder. Studies in

Western countries indicate that BN commonly manifests during late adolescence or early adulthood (Stice & Bohon, 2012).
3.2 Risk Factors

A variety of risk factors contribute to the development of BN:

· Genetic Predisposition: Twin and family studies point to significant heritability (Trace et al., 2013).
· Sociocultural Influences: Social media, cultural ideals of thinness, and exposure to weight-focused attitudes contribute to disordered eating behaviors (Sim & Zeman, 2016).
· Traumatic Experiences: Histories of abuse or high levels of stress can predispose individuals to eating disorders (Mitchell et al., 2014).
· Personality Traits: Perfectionism, impulsivity, and low self-esteem are commonly associated with BN (Wagner et al., 2016).
· Dieting and Body Image Dissatisfaction: Extreme dieting behaviors and body dissatisfaction often trigger binge-purge cycles (Stice et al., 2013).
3.3 Comorbidities

BN frequently coexists with other psychiatric conditions, such as anxiety disorders, depression, substance use disorders, and personality disorders (Mitchell et al., 2014). These comorbidities can complicate diagnosis and management. A multidisciplinary approach is therefore crucial to address the full spectrum of patient needs (Treasure et al., 2020).
4. Pathophysiology and Systemic Consequences

BN is a multifactorial disorder involving dysregulation of hunger and satiety cues, neurobiological imbalances in the reward circuitry, and psychosocial stressors (Trace et al., 2013). Repeated binge-purge cycles can wreak havoc on the entire body:
1. Gastrointestinal Complications: Frequent vomiting can result in gastroesophageal reflux, Mallory-Weiss tears, and esophagitis (Mitchell & Crow, 2010).
2. Electrolyte Imbalances: Purging depletes essential electrolytes like potassium, leading to arrhythmias and other cardiac issues (Marzola et al., 2013).
3. Endocrine and Metabolic Changes: Chronic BN disrupts hormonal balance and can lead to menstrual irregularities in females (Mitchell et al., 2014).
4. Cardiovascular Complications: Electrolyte disturbances contribute to serious cardiac arrhythmias, sometimes resulting in sudden death (Marzola et al., 2013).

Despite these severe risks, patients may not voluntarily disclose binge-purge behaviors due to shame or denial (Steinberg, 2020). Dental practitioners who recognize oral manifestations can initiate interventions that help mitigate these systemic complications [36].
5. Oral and Dental Manifestations

Frequent vomiting and other compensatory behaviors, such as excessive consumption of acidic diet soda or juices, lead to distinct oral changes that can serve as early diagnostic clues for BN (Johansson et al., 2012). Dental professionals who are vigilant can detect these signs and refer patients for comprehensive evaluation.
5.1 Dental Erosion

Erosion is the chemical loss of tooth structure by acids not derived from bacteria. In BN,
self-induced vomiting brings gastric acid into the oral cavity, leading to erosion particularly on the palatal surfaces of maxillary anterior teeth (Lass et al., 2013). Over time, erosion can result in changes in tooth shape, reduced enamel translucency, and tooth sensitivity (Milosevic, 2017). Dietary acids from carbonated drinks or fruit juices can exacerbate these erosive lesions (Bartlett et al., 2013).
5.2 Dental Hypersensitivity

As protective enamel is lost, dentinal tubules become exposed, leading to dentin hypersensitivity. Patients often report sharp pain in response to thermal, chemical, or tactile stimuli. This hypersensitivity can impair their willingness to undergo routine dental procedures (Milosevic, 2017).
5.3 Caries and Periodontal Implications

Patients with BN may exhibit increased risk of dental caries due to several factors, including high carbohydrate intake during binge episodes and decreased salivary flow (Steinberg, 2020). Chronic vomiting can lower salivary pH and reduce its buffering capacity, making the oral environment more susceptible to cariogenic bacteria (Hay & Mitchell, 2011). Gums may also be inflamed, although evidence suggests periodontal disease prevalence is not as definitive as dental erosion in BN (Steinberg, 2020).
5.4 Salivary Gland Enlargement and Xerostomia

Chronic vomiting and altered eating behaviors can lead to parotid gland enlargement, noticeable as bilateral swelling in the region of the cheeks (Hadad et al., 2012). Patients may also experience xerostomia (dry mouth) due to diminished salivary flow or from diuretic use.
Xerostomia exacerbates dental caries risk and discomfort (Johansson et al., 2012).

5.5 Oral Mucosal Lesions and Trauma

Self-induced vomiting sometimes causes traumatic lesions on the soft palate or oropharynx, resulting from the repeated use of fingers or objects to induce the gag reflex. Additionally, acid irritation can lead to mucosal erythema and ulceration (Hay & Mitchell, 2011).
6. Role of the Dental Professional

Dental professionals are often uniquely positioned to observe the hallmark signs of BN due to the direct oral implications of purging (Steinberg, 2020). Their role encompasses:
1. Early Detection and Screening: Identifying unexplained dental erosion and suspicious patterns of tooth wear.
2. Patient-Centered Communication: Approaching the subject of potential BN with empathy and discretion.
3. Referral: Collaborating with mental health professionals and primary care physicians for comprehensive evaluation and treatment.
4. Oral Management: Implementing preventive and restorative strategies to protect teeth and oral tissues.
5. Patient Education: Counseling about the importance of rinsing after purging, fluoride use, and nutritional counseling to minimize erosive damage.
7. Screening and Diagnostic Tools in Dentistry

7.1 Clinical Examination

A thorough extraoral and intraoral examination is key. Extraorally, note any swelling in the parotid region or dryness of skin and lips. Intraorally, look for enamel erosion, dentinal hypersensitivity, and palatal bruising (Costa et al., 2014). Document the distribution and severity of erosion, as patterns such as extensive palatal erosion in maxillary incisors are more specific to purging-related acid exposure (Lass et al., 2013).
7.2 Patient History and Behavioral Cues

Open-ended, nonjudgmental questions about dietary habits, gastrointestinal symptoms, and psychosocial stress can yield clues about possible BN. In some cases, patients may volunteer information about frequent regurgitation or acid reflux, but they may not disclose purging directly (Steinberg, 2020). The dentist should remain alert to signs of emotional distress or reluctance to discuss possible eating behaviors.
7.3 Standardized Questionnaires

Several validated screening tools for eating disorders can be adapted or referenced in dental practice, though they are more commonly used in medical or mental health settings. Examples include the Eating Attitudes Test (EAT-26) and the SCOFF questionnaire. A few questions from

these instruments can be integrated into the dental anamnesis form to identify high-risk individuals (Morgan et al., 2015; Pannell et al., 2019).
7.4 Salivary and Enzymatic Tests

Emerging research highlights that chronic purging might alter salivary composition, including enzyme levels such as amylase (Rytomaa et al., 2018). However, these tests are not yet part of standard dental diagnostics. They may, in the future, offer objective data supporting BN suspicions.
7.5 Radiographic Assessments

Dental radiographs can reveal the degree of enamel and dentin loss, though they are not as sensitive in early erosion. Nevertheless, routine radiography (bitewings, panoramic imaging) can help rule out other etiologies of tooth wear, such as occlusal trauma or abrasion from external sources (Bartlett et al., 2013).
8. Interdisciplinary Management Approaches

Given the complexity of BN, an interdisciplinary team is essential for optimal management. Collaboration involves mental health professionals, dietitians, physicians, and dental practitioners (Treasure et al., 2020).
8.1 Psychotherapeutic Interventions

Cognitive Behavioral Therapy (CBT) is the gold-standard psychotherapeutic intervention for BN, focusing on modifying dysfunctional thoughts and behaviors related to body image, eating, and purging (Linardon et al., 2017). Other psychotherapies like Interpersonal Therapy (IPT) and Dialectical Behavior Therapy (DBT) also show efficacy in reducing binge-purge frequencies (Linardon et al., 2017).
8.2 Pharmacotherapy

Antidepressants, especially selective serotonin reuptake inhibitors (SSRIs) such as fluoxetine, have been shown to reduce binge-purge episodes and improve mood (Hay & Mitchell, 2011). While pharmacotherapy alone is rarely sufficient, it can support psychotherapeutic efforts by stabilizing mood and reducing compulsive behavior (Marzola et al., 2013).
8.3 Nutritional Counseling

Dietitians specialized in eating disorders help patients establish balanced meal plans, break the binge-restrict cycle, and reestablish normal eating behaviors. Tailored nutritional strategies can also mitigate the reliance on acidic foods and beverages that exacerbate dental erosion (Mitchell et al., 2014).
8.4 Dental Interventions

Dental management focuses on preventing further erosion, restoring damaged teeth, and addressing hypersensitivity. Key measures include:
1. Fluoride Treatments: High-fluoride toothpaste or mouth rinses to remineralize enamel (Milosevic, 2017).
2. Desensitizing Agents: Potassium nitrate, stannous fluoride, and other compounds to reduce dentinal hypersensitivity (Steinberg, 2020).
3. Restorative Work: Direct or indirect restorations for eroded teeth, with materials such as composite resin or glass ionomer cement that offer chemical adhesion and fluoride release (Costa et al., 2014).
4. Prosthodontic Rehabilitation: In severe erosion cases, crowns or veneers may be required to restore aesthetics and function (Bartlett et al., 2013).
5. Orthodontic Considerations: Carefully weigh the risk of orthodontic treatment in patients with active purging behaviors due to the exacerbation of dental erosion under orthodontic appliances (Milosevic, 2017).
8.5 Behavioral and Lifestyle Interventions

Patients should be educated on minimizing further acid erosion by:

· Rinsing with water or a bicarbonate solution after vomiting rather than immediately brushing (which abrades softened enamel).
· Avoiding highly acidic foods and beverages.

· Using sugar-free chewing gum to stimulate salivary flow (Johansson et al., 2012).

9. Prevention and Patient Education

Preventive approaches in BN encompass not only the oral health aspects but also psychoeducation about the disorder’s systemic implications and the critical importance of seeking professional help. Dental professionals can:
1. Educate on Oral Hygiene: Emphasize gentle brushing with a soft-bristle toothbrush and waiting at least 30 minutes post-vomiting before brushing (Bartlett et al., 2013).
2. Discuss Fluoride Use: Reinforce daily use of fluoridated products to bolster enamel resilience (Steinberg, 2020).
3. Promote Salivary Flow: Encourage patients to stay hydrated, chew sugar-free gum, and limit intake of substances that reduce salivary flow (e.g., tobacco, alcohol) (Costa et al., 2014).

4. Address Dietary Habits: Guide patients toward reducing the frequency of acidic exposures, including excessive consumption of fruit juices and carbonated drinks (Lass et al., 2013).
In many cases, such educational efforts must be delivered empathetically and discreetly, respecting the patient’s emotional vulnerability around eating behaviors (Steinberg, 2020).
10. Ethical and Legal Considerations

10.1 Confidentiality and Patient Autonomy

Maintaining confidentiality is paramount when dealing with sensitive issues like BN. Dental teams must ensure compliance with privacy regulations, such as HIPAA in the United States, to build trust and encourage open communication (Steinberg, 2020). Simultaneously, patient autonomy should be respected, meaning the patient retains the right to accept or refuse treatment, even if refusal may lead to negative health consequences (Kaplan & Brown, 2010).
10.2 Duty to Report

In the case of minors, healthcare providers may be legally obligated to involve guardians or child protection services if the patient’s health is significantly at risk (Treasure et al., 2020). The dentist must be aware of local legislation and professional guidelines.
10.3 Navigating Patient Denial

When confronted about possible BN, patients may respond with denial or hostility. Dental professionals must balance professional responsibility to prevent harm with empathy and respect for patient readiness to accept help. Skillful communication and, if needed, gentle persistence in offering referrals can be crucial (Gonçalves et al., 2016).
10.4 Informed Consent and Interdisciplinary Communication

Any referral to mental health or medical professionals should be performed with informed consent, ensuring the patient understands why the referral is necessary and what it entails. Sharing information within the interdisciplinary team must also comply with patient privacy laws (Treasure et al., 2020).
11. Barriers to Early Identification and Management

Despite the important role dental professionals can play, several barriers exist:

1. Lack of Training: Dental curricula often provide limited coverage of eating disorders, reducing practitioner confidence (Seehra et al., 2016).
2. Patient Stigma: Patients often hide or minimize disordered eating behaviors due to shame (Treasure et al., 2020).

3. Time Constraints: Busy dental practices may not allow sufficient time to explore psychosocial history (Steinberg, 2020).
4. Limited Referral Networks: Dentists who lack established relationships with mental health and medical professionals may face challenges in coordinating care (Hay & Mitchell, 2011).
Addressing these barriers through continued education, destigmatization, and improved healthcare infrastructure can significantly enhance early detection and successful management of BN in dental settings (Seehra et al., 2016).
12. Future Directions in Research and Practice

Several areas warrant further investigation and development:

1. Biomarkers for Early Detection: Identifying salivary or serum biomarkers to detect BN before severe oral manifestations occur (Rytomaa et al., 2018).
2. Enhanced Screening Protocols: Developing concise, validated questionnaires specifically tailored for dental settings.
3. Digital Health Solutions: Telehealth approaches for interdisciplinary care, especially in underserved areas (Linardon et al., 2017).
4. Longitudinal Studies: Investigating the outcomes of various preventive and restorative dental interventions in BN patients.
5. Integrated Educational Programs: Including robust training modules in dental schools and continuing education courses to equip practitioners with the knowledge and skills for early BN detection.
13. Conclusion

Bulimia nervosa poses substantial risks to both systemic and oral health. The recurring
binge-purge cycle exposes the dentition to acidic challenges that can lead to significant erosion, dentin hypersensitivity, and potential restorative challenges. Dental professionals have a critical role in early identification, as they may be the first healthcare providers to detect subtle or advanced oral manifestations indicative of BN. A multidisciplinary management strategy involving psychologists, psychiatrists, dietitians, and dentists is essential to address both the underlying psychiatric disorder and its dental consequences.
The stigma, secrecy, and denial often associated with BN complicate detection and treatment. Dentists can help overcome these barriers by engaging in empathetic communication, staying informed about the signs of eating disorders, and establishing referral pathways for comprehensive care. Ethical considerations, including patient confidentiality and autonomy, must guide all interventions. Future research aimed at improving screening tools, biomarker

detection, and educational programs for dental professionals holds promise for advancing the quality of care and improving outcomes for patients with BN. Ultimately, an integrated approach that unites mental health, medical, and dental expertise offers the greatest potential for early detection, effective intervention, and sustained recovery.
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