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Abstract 

The contemporary academic landscape presents a multifaceted challenge to the holistic 

health of university students, characterized by an intricate interplay between psychological 

distress and physiological degradation. This research article provides an exhaustive 

examination of the "Lifestyle Triad"-the intersection of stress levels, dietary habits, and 

exercise patterns-and its systemic consequences. Drawing upon a synthesis of clinical 

endocrinology, sports medicine, and personality psychology, the study investigates the high 

prevalence of depression, anxiety, and stress among Indian and global college populations. A 

significant focus is directed toward the physiological repercussions of compulsive exercise 

and energy deficiency, specifically the impairment of bone microarchitecture, altered 

trabecular morphology, and increased fracture risk in adolescent and young adult athletes 

with menstrual dysfunction. Furthermore, the article explores the behavioral dimensions of 

student health, including the role of Dark Triad personality traits-narcissism, 

Machiavellianism, and psychopathy-in predicting self-defeating behaviors and impulsive 

choices. By integrating translational neuroscience perspectives on anhedonia with empirical 

data on bone accrual and menstrual status, this research elucidates the literature gap 

regarding how academic pressure exacerbates exercise addiction and eating disorders. The 

findings suggest that bone metabolism in amenorrheic athletes serves as a critical biomarker 

for long-term health, necessitating a shift in institutional support systems toward integrated 

screening for both psychological morbidity and musculoskeletal integrity. 

Keywords: Lifestyle Triad, Bone Microarchitecture, Academic Stress, Dark Triad, 
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INTRODUCTION 
The transition into higher education represents a critical developmental juncture where 

individuals are exposed to unprecedented levels of academic pressure, social 

recalibration, and lifestyle volatility. Historically, research has often bifurcated the study 

of student health into either purely psychological or purely physiological domains. 

However, contemporary evidence necessitates a more integrated approach, viewing 

student well-being through the lens of the "Lifestyle Triad" (Agarwal & Usharani, 2026). 

This triad-comprised of stress levels, dietary habits, and exercise patterns-acts as the 

foundational framework upon which both mental resilience and physical longevity are 

built. In global university settings, from the competitive institutions of India to the broad 

demographics of Western and Malaysian colleges, there is a rising prevalence of 

depression, anxiety, and stress that threatens to undermine this delicate balance (Beiter 
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et al., 2015; Shamsuddin et al., 2013). 

The problem statement addressed in this research concerns the systemic failure of 

current health models to account for the secondary and tertiary effects of academic stress. 

Stress is not merely a transient emotional state but a catalyst for behavioral changes that 

lead to poor dietary choices and maladaptive exercise behaviors. In extreme cases, 

particularly among high-achieving athletes within the university system, the drive for 

performance coupled with calorie restriction leads to the "Female Athlete Triad." This 

condition involves energy deficiency, menstrual dysfunction, and a subsequent decline in 

bone mineral density. Clinical studies have shown that bone microarchitecture is severely 

impaired in adolescent amenorrheic athletes when compared with their eumenorrheic 

peers and non-athletic controls (Ackerman et al., 2011). These impairments are not 

limited to density but extend to cortical microstructure and estimated bone strength, 

leading to significantly higher fracture rates (Ackerman et al., 2012; Ackerman et al., 

2015). 

Furthermore, the psychological underpinnings of these behaviors are often rooted in 

personality pathologies. The Dark Triad-Narcissism, Machiavellianism, and Psychopathy-

has been linked to impulsive actions and self-defeating behaviors that exacerbate lifestyle 

instability (Vazire & Funder, 2006). Narcissistic individuals, for instance, may engage in 

compulsive exercise to maintain an idealized self-image, yet their inherent impulsivity 

leads to inconsistent dietary adherence and high stress (Watson & Morris, 1991). The 

"Devil in the Boardroom" phenomenon, usually discussed in corporate contexts, finds its 

parallel in the "Devil in the Classroom," where sub-clinical psychopathic traits influence 

how students handle academic stress and interpersonal competition (Wellons, 2012). 

Despite the wealth of data on individual components of this crisis, a significant literature 

gap exists in the synthesis of how personality traits interact with the physiological 

markers of bone metabolism. While we understand the prevalence of depression in 

medical students (Saravanan & Wilks, 2014), and we have mapped the altered trabecular 

bone morphology in athletes with menstrual dysfunction (Mitchell et al., 2015), we have 

yet to fully articulate how a student’s psychological profile predicts their physiological 

risk profile. This article aims to bridge that gap by exploring how translational 

neuroscience, specifically our understanding of anhedonia and reward systems, explains 

the link between depression and the physiological neglect of the body (Treadway & Zald, 

2011). 

METHODOLOGY 

The methodology for this comprehensive study utilizes a systematic review and 

integrative analysis of multi-disciplinary data sources. To evaluate the prevalence of 

psychological morbidity, the research synthesizes large-scale survey data from university 

populations in the United States, Turkey, Malaysia, and India. Standardized instruments 

such as the Depression Anxiety Stress Scales (DASS-21) were utilized across these studies 

to ensure cross-cultural comparability (Bayram & Bilgel, 2008). Socio-demographic 

correlations were analyzed to identify specific vulnerabilities among medical students, 

athletes, and general student populations (Ibrahim et al., 2013). 

In the physiological domain, the methodology incorporates findings from high-resolution 

peripheral quantitative computed tomography (HR-pQCT) and dual-energy X-ray 

absorptiometry (DXA) to assess bone parameters. These studies meticulously 

categorized subjects into three groups: amenorrheic athletes, eumenorrheic athletes, and 

non-athletic controls, allowing for a precise determination of how menstrual status 

correlates with bone accrual and microarchitecture (Singhal et al., 2019; Christo et al., 

2008). Fracture risk was calculated through a retrospective analysis of clinical records in 

relation to bone parameters and hormonal status (Ackerman et al., 2015). 

For the behavioral and personality analysis, the study draws upon linguistic analysis and 

Twitter usage patterns to predict Dark Triad traits, as well as translational neuroscience 

models to reconsider anhedonia in the context of student depression (Sumner et al., in 

press; Treadway & Zald, 2011). Sex differences in impulsivity and impulsive choice were 
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explored through behavioral task data, assessing how gender-specific neurological 

pathways contribute to self-defeating behaviors (Weafer & de Wit, 2014; Weinstein & 

Dannon, 2015). The synthesis of these diverse methodologies provides a holistic view of 

the student as a biological and psychological entity, enabling a deeper understanding of 

the "Lifestyle Triad." 

RESULTS 

The results of the analysis regarding the Lifestyle Triad indicate a significant and 

troubling association between high academic stress and the degradation of healthy 

habits. Among Indian college students, the prevalence of moderate to severe stress was 

found to be a primary driver of irregular dietary patterns, characterized by meal skipping 

and reliance on high-glucose stimulants (Agarwal & Usharani, 2026). This nutritional 

instability is coupled with a polarization in exercise patterns: while a subset of students 

remains almost entirely sedentary, another subset exhibits signs of compulsive exercise, 

often as a maladaptive coping mechanism for anxiety (Meyer et al., 2011). 

In the realm of bone health, the data reveals that menstrual dysfunction is a potent 

predictor of skeletal vulnerability. Adolescent athletes with amenorrhea demonstrated 

significantly lower bone accrual over a 12-month period compared to eumenorrheic 

athletes (Singhal et al., 2019). The structural analysis showed that trabecular bone 

morphology is altered in these young women, with a decrease in trabecular number and 

an increase in trabecular separation (Mitchell et al., 2015). These microarchitectural 

impairments translate into real-world consequences; young amenorrheic athletes 

showed a significantly higher incidence of stress fractures compared to both athletic and 

non-athletic controls (Ackerman et al., 2015). Even when bone mineral density (BMD) 

appeared normal on traditional DXA scans, cortical microstructure was found to be 

compromised, suggesting that density alone is an insufficient marker for fracture risk in 

this population (Ackerman et al., 2012). 

The psychological assessment across global populations confirmed that university 

students are a high-risk group for mental health disorders. In a Malaysian sample, the 

correlates of depression were strongly linked to academic workload and financial 

concerns (Shamsuddin et al., 2013). In the United States, a large sample of college 

students identified stress as the most prevalent concern, frequently co-occurring with 

anxiety and depression (Beiter et al., 2015). A systematic review of studies confirmed that 

the prevalence of depression among university students is higher than that in the general 

population, with specific academic disciplines like medicine showing even more elevated 

rates (Ibrahim et al., 2013; Saravanan & Wilks, 2014). 

Behavioral results indicate that Dark Triad personality traits are significant predictors of 

how students navigate these stressors. Linguistic analysis of social media suggests that 

students with high psychopathy and narcissism scores use language that reflects a lack of 

empathy and a focus on self-promotion, which correlates with higher rates of academic 

dishonesty and interpersonal conflict (Sumner et al., in press; Watson & Morris, 1991). 

Sex differences were also apparent in the results: while impulsivity is often stereotyped 

as a male trait, current research explores the nuanced differences in how impulsive choice 

(preferring smaller immediate rewards) and impulsive action (inability to inhibit a 

response) manifest across genders, influencing the development of addictive behaviors, 

including exercise addiction (Weafer & de Wit, 2014; Weinstein & Dannon, 2015; Godoy-

Izquierdo et al., 2023). 

DISCUSSION 

The discussion of these findings requires an expansive theoretical elaboration on the 

interdependency of psychological state and physical structure. The Lifestyle Triad is not 

merely a set of choices but a self-reinforcing system. When a student experiences high 

levels of stress, the neurobiological response involves the activation of the hypothalamic-

pituitary-adrenal (HPA) axis. Prolonged activation of this axis, common in chronic 

academic stress, leads to elevated cortisol levels which are known to interfere with bone 

metabolism and suppress reproductive hormones. This provides a theoretical link 
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between the psychological results of Kumaraswamy (2013) and the clinical bone results 

of Christo et al. (2008). The amenorrhea seen in athletes is often a functional survival 

response to low energy availability, where the body deprioritizes reproduction and bone 

accrual to sustain basic metabolic functions. 

The role of compulsive exercise within this framework is particularly complex. While 

exercise is generally viewed as a positive component of the Lifestyle Triad, it can 

transition into an addiction when it becomes the primary method for managing 

psychological distress (Godoy-Izquierdo et al., 2023). In the context of eating disorders, 

exercise becomes compulsive when it is used to "purge" calories or satisfy the demands 

of an impulsive personality (Meyer et al., 2011). This is where the translational 

neuroscience of anhedonia becomes relevant. If a student is experiencing depression, 

their reward systems may be blunted, leading them to seek increasingly intense stimuli-

such as extreme exercise or restrictive dieting-to achieve a sense of control or "feeling" 

(Treadway & Zald, 2011). 

The Dark Triad traits further complicate this dynamic. A narcissistic student may be 

highly motivated to achieve academic and athletic success, but their inherent impulsivity 

makes them prone to self-defeating behaviors (Vazire & Funder, 2006). They may over-

train to the point of injury (Ackerman et al., 2015) or engage in unethical academic 

shortcuts when the stress of potential failure becomes too high. The sub-clinical 

psychopathy often found in high-pressure university environments-the "Corporate 

Psychopath" in training-may lead to a disregard for one's own health and the well-being 

of others, viewing the body as a machine to be exploited for the sake of the boardroom or 

the laboratory (Wellons, 2012). This lack of empathy toward the self is a precursor to the 

energy deficiency that causes menstrual dysfunction and bone loss. 

A significant limitation of existing research, which this study highlights, is the focus on 

cross-sectional data. While we can see the correlations between socio-demographic 

factors and depression (Bayram & Bilgel, 2008), longitudinal studies are needed to 

determine if the bone impairments found in adolescent amenorrheic athletes lead to 

irreversible osteoporosis in later life. Furthermore, most studies on exercise addiction 

are conducted in the sports context (Godoy-Izquierdo et al., 2023); there is a need to 

expand this into the general student population who may be using high-intensity interval 

training (HIIT) as a way to "bio-hack" their way through academic stress. 

The future scope of this research should involve the development of institutional 

screening tools that look for the "red flags" of the Lifestyle Triad. Universities should not 

only provide counseling for anxiety and depression (Kumaraswamy, 2013) but also 

integrate nutritional support and musculoskeletal screening for at-risk populations. 

Understanding that impulsivity may be a gender-neutral risk factor for different types of 

self-harm (Weinstein & Dannon, 2015) can help in tailoring these interventions. By 

addressing the psychological anhedonia and the physiological microarchitecture 

simultaneously, we can prevent the long-term health crises currently brewing in our 

university dormitories and athletic fields. 

CONCLUSION 

The synergistic impact of academic stress, personality pathologies, and physiological 

neglect creates a "perfect storm" for university students globally. This research has 

demonstrated that the Lifestyle Triad-the balance of stress, diet, and exercise-is 

frequently disrupted by the pressures of higher education, leading to significant 

psychological morbidity. The prevalence of depression and anxiety in college students is 

a clear indicator of a systemic crisis that manifests physically in the impairment of bone 

microarchitecture and increased fracture risk among amenorrheic athletes. 

The structural integrity of the skeletal system serves as a tangible record of the 

psychological and nutritional stresses an individual has endured during their formative 

university years. The findings that bone microarchitecture is impaired in adolescent 

amenorrheic athletes, even when density seems normal, highlight the need for 

sophisticated clinical interventions. Moreover, the role of Dark Triad traits in driving 
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impulsive and self-defeating behaviors underscores that personality is a critical variable 

in health outcomes. Instituting comprehensive wellness programs that address the 

neurobiology of anhedonia, the mechanics of bone metabolism, and the psychology of 

impulsivity is the only way to ensure that the pursuit of academic excellence does not 

come at the cost of a student’s lifelong physical and mental health. 
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