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ABSTRACT 

	Background: Stress related to studies is a prevalent issue in higher education and a possible cause of physiological changes in the cardiovascular system with lasting effects, particularly for students in allied health who go through a rigorous training program consisting of coursework, laboratory work, and clinical assessments.
Objective: To analyze the evidence regarding the cardiovascular response to stress in academics, primarily in the fields of allied health, the main physiological ways, and the factors controlling it that can be influenced.
Methods: A narrative review of literature from 2000 to 2025 on student populations under stress from exams or studies and reporting on cardiovascular or related physiological outcomes (for example, heart rate, blood pressure, heart rate variability, cortisol/catecholamines, endothelial function) was conducted using PubMed, Scopus, Web of Science, and Google Scholar.
Results: Academic stress is shown across the studies to cause an increase in heart rate and blood pressure, a decrease in heart rate variability, the activation of both the sympathetic nervous system and the HPA axis, and the temporary impairment of endothelial function. Also, during exams, there might be an increase in inflammatory and oxidative markers. The lifestyle habits that are common during stressful situations such as lack of sleep, unhealthy diet, eating more caffeine, and not exercising at all lead to the worsening of these cardiovascular responses. Also, there are indications that certain groups may be more exposed to such conditions (e.g., iron deficiency among females). The studies on stress-related physiological reactions in allied health students are still in the early stages but the findings are already suggesting that the stress levels experienced by this group are either comparable to or higher than those of general student samples.
Conclusions: The effect of stress related somehow to the studies on cardiovascular system has been consistently observed in students, and it can be said with certainty that the consequent early exposure of risk to cardiovascular diseases might be the result of repeated stress through the academic cycles. Institutions should take into account the necessity of screening for at-risk students and providing them with multi-component intervention (sleep, nutrition, caffeine moderation, and structured physical activity) as a solution. Longitudinal studies integrating autonomic, endocrine, endothelial, and biochemical markers in allied health students are warranted.
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1. INTRODUCTION 

The problem of academic stress has become a common issue among students in universities, mainly those in health and allied health programs where the academic load, clinical duties, and performance criteria are really high. Academic stress is the term which covers the psychological and physiological strain that is formed when the academic load and expectations are more than a student's perceived ability to cope with (Misra & McKean, 2000). The negative psychological effects of academic stress such as anxiety, poor concentration, and emotional burnout have been recognized from the very beginning but now more and more studies are uncovering the fact that academic stress is also a major factor contributing to the development of significant physiological responses that might affect cardiovascular health.

The cardiovascular system is very much sensitive to psychological stress by means of neuroendocrine pathways that involve cortisol, adrenaline and the regulation of the autonomic nervous system. The activation of the hypothalamic pituitary adrenal axis and the sympathetic nervous system results in acute cardiovascular changes such as increased heart rate, higher blood pressure, lower heart rate variability and changes in blood flow (Cohen et al., 2007; Ghiadoni et al., 2000). The body is able to adapt to these acute responses in a short period of time but they can become detrimental when the body is repeatedly subjected to such stress during long hour of academic pressure. Research done on younger adults shows that the continuous academic stress can lead to the occurrence of conditions such as endothelial dysfunction, inflammatory activation and early signs of cardiovascular risk (Dhabhar, 2009; Segerstrom & Miller, 2004).

Allied health students are particularly at risk because they have to deal with a mixture of difficult academic workload, laboratory-based training, clinical exposure and also have unsteady schedules. The group of students under study is the one we previously investigated, who were shown to be affected both physically and mentally by the academic stress experienced through blood counts being affected and possibly even through the stress-induced biological strain reflecting through the change of the body's physiology. For instance, there were alterations in hemoglobin levels, changes in the distribution of white blood cells and inflammatory responses among the group of allied health students in Tripura; these changes were measured in association with examination-related stress (Nath & Pallathadka, 2025a). Moreover, other studies have linked modifiable stress-related behaviors with poor diet, lack of sleep, and high caffeine intake, which were found to have a further negative impact on cardiovascular and hematological health (Nath & Pallathadka, 2025b; Nath & Pallathadka, 2025c; Nath & Pallathadka, 2025d). Therefore, one can conclude that the already stressed students’ lifestyle may not only be the cause of psychological but also of physiological stress responses through the heart system.

The relationship between stress and cardiovascular health has so far been studied mainly in adult or working populations, while evidence based on students, especially allied health students, is still very limited. However, if early cardiovascular changes in young adults are to be considered, the implications may be even more serious in case the stress continues with the same intensity throughout the different academic years. Increased resting blood pressure, stress-related fast heartbeat, an activated state of the sympathetic nervous system, and a reduced state of the parasympathetic nervous system are all manifestations that have been reported in young, stressed student populations (NH Cha, 2016).

The situation for Indian allied health students is even worse because of the multiple academic loads, lack of physical activity, irregular daily life, and unhealthy eating habits all at once. Previous studies conducted in Tripura have found anemia, changes in blood parameters, and health risks associated with lifestyle among both students and workers (Nath et al., 2018; Nath et al., 2019; Nath et al., 2022). Moreover, these problems may couple with academic stress and eventually increase the cardiovascular strain even more. Cardiovascular health of future healthcare professionals, the allied health students, should be protected not just for the sake of their well-being but also their academic performance.

Nevertheless, the issue of cardiovascular responses due to academic stress is no longer limited to the allied health students, as no single review has been taken to highlight this aspect. It still remains a mystery how academic stress impacts autonomic tone, HRV, blood pressure control, and the release of markers of cardiovascular risk - which is the first step to come up with effective intervention and support strategies.

Thus, the present extensive narrative review has been undertaken to throw light on the current knowledge around the topic of academic stress's cardiovascular effects on the young adult population, particularly, the allied health students. The review aims to depict the physiological mechanisms involved, suggest the lifestyle choices prone to heart risks, combine evidence from existing blood studies, and pinpoint the areas that need future investigations. Moreover, the paper thereby puts forth a scientific basis for the betterment of stress management and cardiovascular health monitoring in educational institutions.


2. METHODOLOGY
The literature search was extensive and comprehensive and covered the main databases, like PubMed, Scopus, Web of Science and Google Scholar. The search also embraced studies from 2000 to 2025. The inclusion of earlier studies is justified as the 2000s research in psychophysiology and stress biology is still crucial for comprehending the mechanisms of cardiovascular stress. Different combinations of search terms were tried: “academic stress”, “examination stress”, “student stress physiology”, “cardiovascular responses”, “heart rate variability”, “blood pressure changes”, “sympathetic activation”, “cortisol and stress”, “allied health students” and “young adults cardiovascular risk”

The search was further refined with the help of Boolean operators (AND, OR). Important articles were traced back for additional studies through their reference lists.

2.1 Inclusion Criteria
Only studies meeting the following conditions were considered for inclusion:
· Population: Studies involving college, university or young adult (17 to 30 years old) students. Research on allied health, medical, nursing, or paramedical students was preferred.
· Exposure: The stress of academic examinations, perceived stress, or academic workload as the main exposure.
· Outcomes: At least one cardiovascular or stress-related physiological measure such as:
Heart rate, blood pressure, heart rate variability, sympathetic and parasympathetic indicators, cortisol or catecholamine levels, endothelial function, stress-induced cardiovascular biomarkers, etc.
· Study Design: Cross-sectional studies, longitudinal/pre–post examination studies, controlled, or semi-controlled stress-induction studies, narrative or scoping reviews, physiological reports related to stress response.
· Language: Publications in English.
· Availability: Full-text accessible.

2.2 Exclusion Criteria
Research was excluded should they:
· Concentrate on stress types other than academic like occupational or trauma-related stress.
· Incorporate already diagnosed cases of heart disease among participants.
· Not have cardiovascular or physiological outcomes.
· Be restricted to commentaries, editorials or brief summaries with no data.
· Supply inadequate methodological transparency.

2.3 Data Extraction and Synthesis
To be able to process the data correctly, the following details were extracted from each study that was considered eligible:
· Research goals
· Number of participants and their characteristics
· Discipline (medical, nursing, allied health, general college students)
· Tools for measuring stress
· Cardiovascular outcomes assessed
· Hormonal or biochemical parameters
· Principal findings and reported mechanisms
· Confounding or modifying variables including sleep, diet, and caffeine intake

Due to the varied methodologies being employed in the studies, a narrative synthesis was done. The findings were grouped into the following thematic categories:
· Responses of the autonomic nervous system
· Changes in blood pressure and heart rate
· Stress hormone pathways (cortisol, adrenaline)
· Responses of the blood vessels and endothelium
· Effects of sleep, diet, caffeine consumption, and physical inactivity
· Physiological stress susceptibility of allied health students

2.4 Integration of Our Previous Studies
The cardiovascular stress responses were contextualized by considering our previous studies of allied health students in Tripura. These studies comprised the following:
· Nath and Pallathadka (2025a) investigated blood profile changes during exam stress.
· They studied the role of nutrition in keeping one's blood healthy (Nath & Pallathadka, 2025b).
· The impact of sports and physical activity on selected blood parameters was for the first time dealt by Nath & Pallathadka (2025c).
· Nath and Pallathadka (2025d) assessed the extent of caffeine consumption and its links with physiological parameters.
· Nath and Pallathadka (2025e) revealed the extent of anemia and nutritional deficiencies in young adults.
· The interrelated health problems in the population were highlighted by previous field studies (Nath et al., 2018; 2019; 2022).

These studies collectively suggest that the interplay of behavior and nutrition can be considered as potential mediators of cardiac reactions to academic stress.

2.5 Quality Considerations
The narrative reviews do not adopt formal appraisal tools; however, the following considerations were the ones guiding the selection:
· Peer-reviewed articles are preferred.
· The agreement of findings from several sources.
· When applicable, the provisions of large sample sizes.
· Transparency in methodological reporting.

2.6 Limitations of the Methodology
Some limitations of this methodology are the following:
· Narrative synthesis selects and interprets, thus suffers from bias.
· Stress assessment methods show a great deal of diversity.
· Only a limited number of studies have been conducted on allied health students.
· The timing of cardiovascular measurements in relation to stress exposure is not consistent.

The methodology, however, still allows for a thorough and contextually relevant integration of the existing evidence about cardiovascular reactions to academic stress.


3. Review of Literature
Academic stress has been recognized as a major factor affecting psychological well-being; however, it is the physiological effects, specifically cardiovascular responses in young adults, which are getting more and more attention. The allied health students' stress might be more pronounced and have a stronger effect on their hearts than in the case of the general student population, as they deal with a heavy academic load, lab work, and clinics with unsteady routine. In this review, we will present the results from studies carried out in four areas of physiology: autonomic nervous system activity, blood flow changes, hormonal pathways, and the lifestyle behaviors that can either counteract or exacerbate the effects.

3.1. Autonomic Nervous System Responses to Academic Stress
The very first and most direct cardiovascular response to academic stress is the activation of the autonomic nervous system. The process of stress activates the sympathetic pathway and inhibits parasympathetic tone, which leads to increasing of the heart rate, lowering of the HRV, and changing of the cardiac autonomic control (Gorman & Sloan, 2000). HRV reduction, though, is one of the very clear indications of poor autonomic balance and early alert of cardiovascular risk in young adults (Thayer et al., 2010).

The research done on university students has constantly indicated the HRV decline during exams, which points to the sympathetic activity increase and the vagal modulation decrease (Dishman et al., 2000; NH Cha, 2016). These findings are of great importance as long-term autonomic imbalance can lead to individuals developing hypertension, arrhythmias, and even cardiovascular morbidity in the future.

The academic atmosphere for students of allied health is often burdened with extra stressors such as lab deadlines, clinical assessments, and long hours of study. Despite the scarcity of direct research that focuses on this group, the earlier work of ours on stress-induced hematological changes in allied health students provokes the idea of similar physiological activation patterns, comprising heightened biological stress markers and transformed immune cell distribution (Nath & Pallathadka, 2025a). It is possible that these hematological disturbances are the outcome of simultaneous autonomic and neuroendocrine activations.

3.2. Blood Pressure, Heart Rate and Hemodynamic Changes
Immediate increases in blood pressure and heart rate in response to psychological stress are called sympathetic activation and peripheral vasoconstriction (Turner et al., 2020). The academic tests that serve as natural stressors have been linked with the rise of systolic and diastolic blood pressure levels among students (Gómez‐Íñiguez et al., 2021).

Over the entire semester, however, students tended to have higher resting heart rates and blood pressures that were interpreted as stress accumulation. Therefore, young adults repeatedly exposed to academic stress might develop early vascular alterations such as reduced arterial compliance and transient endothelial dysfunction. Endothelial dysfunction by means of mental stress has been proven in laboratory conditions, where mental fatigue greatly increased predictors of atherogenesis (Ghiadoni et al., 2000). Consequently, these findings imply that academic stress may have both immediate and short-term cardiovascular consequences.

The physiological disruptions we noted in allied health students in the Tripura region have similar outcomes, where the stress of the examinations was correlated with blood parameter changes that could be measured (Nath & Pallathadka, 2025a). Even though the mentioned paper was concentrated on hematological changes, the sympathetic activation at the same time may support the development of cardiovascular changes.

3.3. Neuroendocrine Pathways: Cortisol, Catecholamines and Cardiovascular Impact
The hypothalamic-pituitary-adrenal (HPA) axis is the central pathway in the physiology of stress. The HPA axis's activation brings forth cortisol secretion, while the sympathetic nervous system activation leads to the rise of adrenaline and noradrenaline levels. The triad of hormones affects the heart function in unison by speeding up the heartbeat, making veins more resistant, increasing the amount of blood pumped by the heart and raising the metabolism (Dhabhar, 2009).

Exam periods are the times when, usually, students' cortisol levels are found to be elevated. The researches by Ng et al. (2003) and Brosschot et al. (2010) that were cited have illustrated that students during academic assessments have higher morning cortisol levels, a blunted diurnal decline, and an exaggerated stress reactivity. Chronic exposure to high cortisol levels is synonymous with the development of hypertension, visceral fat distribution, oxidative stress, and premature vascular dysfunction.

In our previous investigation concerning caffeine intake among allied health students, we learned that heavy coffee drinking sometimes used to cope with school pressures might heighten the sympathetic nervous system's response and lead to the interaction of stress hormones with circulating blood and hence their effects on cardiovascular and blood hematological markers (Nath & Pallathadka, 2025d). This clearly indicates that stress-related hormonal alterations may be further aggravated by behavioral factors.

3.4. Vascular and Inflammatory Responses to Academic Stress
Recent studies have pointed out that one of the consequences of academic stress is an increase in inflammatory activity, which is a major contributor to the risk of cardiovascular disease. Inflammatory cytokines among them interleukin-6 and tumor necrosis factor alpha have been activated under stressful conditions in young adults (Marsland et al., 2017). The role of cytokines in the process includes endothelial dysfunction, increased vascular permeability and early atherogenic changes.

Mental stress is also a factor that influences oxidative stress, which in turn is a chief promoter of the inflammatory process in the blood vessels as well as the impaired nitric oxide–mediated vasodilation (Hamer & Steptoe, 2012). Higher oxidative stress markers such as malondialdehyde and reactive oxygen species have been shown to be present in university students undergoing stress.

Our studies conducted on allied health students have shown that anemia and poor nutritional status are among the leading causes of altered blood and physiological health (Nath & Pallathadka, 2025b; Nath et al., 2022). Taking into account the fact that both anemia and micronutrient deficiencies could increase oxidative stress and lower the arterial health, it is reasonable to speculate that these conditions could contribute to the cardiovascular responses induced by stress.

3.5. Modifying Influences: Sleep, Diet, Caffeine Use and Physical Inactivity
The lifestyle behaviors that are adopted and maintained during the stressful academic periods have a considerable impact on the cardiovascular effects of stress. Poor sleep quality, lack of exercise, skipping meals, and high caffeine consumption are among the behaviors that are reported most frequently among college students as well as students in the allied health field (Garmy et al., 2012).

3.5.1. Sleep Deprivation
According to a study conducted by Meerlo et al. (2008), sleep deprivation affects the body in many ways such as increasing sympathetic activity, making the heart work harder thereby raising blood pressure and at the same time reducing heart rate variability. Besides, the students who underwent sleeping loss during the period of exams showed more pronounced cardiovascular stress responses.

3.5.2. Diet and Nutritional Status
The research conducted by us on dietary patterns revealed that insufficient nutrition and erratic eating schedules have a strong influence on blood health in students of allied health (Nath & Pallathadka, 2025b). One of the consequences of poor dietary intake may be that it reduces the cardiovascular system's ability to cope with stress.

3.5.3. Caffeine Consumption
The intake of high caffeine, which is generally the case with students, leads to the activation of the sympathetic nervous system, resulting in increased heart rate and blood pressure (Temple et al., 2017). The combination of caffeine and academic stress may thus be producing the same kind of cardiovascular responses that are seen in our findings on caffeine-linked hematological disturbances in allied health students (Nath & Pallathadka, 2025d).

3.5.4. Physical Inactivity
Sedentary lifestyle decreases the activity of the parasympathetic nervous system and is linked to lower HRV and higher risk of cardiovascular diseases. In our previous study, we found that playing sports positively affects the hematological profiles of allied health students (Nath & Pallathadka, 2025c), which is an indication that physically active students might possess better stress-resistant capability.

3.6. Stress Vulnerability in Allied Health Students
Medical students suffer stress just like other students but of all the various professional students those in the allied health professions have the most unbearable workload and responsibilities. They have to do a lot of laboratory tasks, take part in clinical procedures and undergo competency-based assessments all of which may cause a lot of stress. Health science students report higher stress and react more physiologically to stressors than students from other non-health fields (Saeed et al., 2016).

Our study has pointed out that Tripura allied health students have different kinds of physiological vulnerabilities e.g. anemia, deficiencies related to unhealthy lifestyle and stress-related change in blood parameters (Nath & Pallathadka, 2025a; 2025b; Nath et al., 2018; 2019; 2022). This points to the fact that the health science students might be the ones at the most risk of developing cardiovascular problems caused by stress.

Table 1: Summary of Key Studies Examining Cardiovascular and Stress-Related Physiological Responses in Students
	Author & Year
	Population
	Parameters Assessed
	Key Findings
	Relevance

	Al-Ayadhi et al. (2005)
	Medical students, Saudi Arabia
	Cortisol, ACTH, HR, BP
	Significant rise in cortisol and heart rate during exam stress
	Demonstrates HPA axis and cardiovascular activation under academic stress

	Saeed et al. (2016)
	Medical students
	BP, HR, Perceived stress
	Elevated stress scores associated with increased heart rate and systolic BP
	Shows cardiovascular strain linked to academic workload

	Ghiadoni et al. (2000)
	University adults
	Endothelial function
	Mental stress caused transient endothelial dysfunction
	Connects psychological stress with vascular reactivity

	Nath & Pallathadka (2025a)
	Allied health students, Tripura
	Hematological parameters, stress status
	Examination stress caused measurable physiological changes
	Indicates stress-linked biological alterations among allied health students

	Nath & Pallathadka (2025d)
	Allied health students
	Caffeine intake, BP, physiological markers
	High caffeine uses intensified stress-related physiological responses
	Highlights interaction of lifestyle factors with academic stress

	Mahassni & Eskandar (2019)
	Female university students
	WBC, cortisol, immune markers
	Exam stress increased cortisol & altered immune cell distribution
	Shows stress-induced systemic physiological adaptation

	Loft et al. (2007)
	Medical students, India
	HR, BP, Salivary Cortisol
	Exam stress caused significant increases in HR, SBP, DBP, and salivary cortisol levels
	Demonstrates the concurrent activation of neuroendocrine and cardiovascular systems during academic stress


HR = Heart Rate; BP = Blood Pressure; ACTH = Adrenocorticotropic Hormone.

Table1 depicts a conceptual model that shows the biological pathway of the effect of academic stress on cardiovascular reactions. The stress from studies triggers the hypothalamic-pituitary-adrenal (HPA) axis and raises the activity of the sympathetic nervous system. Consequently, the levels of cortisol, adrenaline and noradrenaline in the blood go up. The following are the effects of the hormonal responses: Heart rate goes up, Blood pressure increases, Heart rate variability decreases, Vascular tone changes, Endothelial dysfunction, Platelet activation is enhanced.

Unhealthy lifestyles including lack of sleep, bad diet, and excess caffeine plus no exercise are among the factors that control this response. Furthermore, gender issues (e.g., female students' risk of anemia) could possibly increase physiological vulnerability. These effects can build up gradually over several academic cycles and thus lead to a higher risk of heart problems at a younger age.

Table 2: Synthesis of Physiological Responses to Academic Stress Across Key Systems Based on Reviewed Literature

	Physiological System/Marker
	Observed Response to Academic Stress in Students
	Key Supporting Recent Studies 
	Implications Noted in Literature

	Autonomic Nervous System (e.g., HRV)
	Significant withdrawal of vagal tone; sympathetic dominance during exams and heavy workloads.
	NH Cha (2016); Gómez‐Íñiguez et al. (2021)
	Early indicator of cardiovascular dysregulation even in young adults.

	Hemodynamics (HR & BP)
	Acute spikes during exams; elevated resting levels observed over academic terms.
	Turner et al. (2020)
	Increased cardiac workload; potential for vascular remodeling over time.

	Neuroendocrine (Cortisol)
	elevated morning levels; blunted diurnal rhythm during assessment periods.
	Ng et al. (2003); Loft et al. (2007)
	Chronic exposure linked to metabolic and vascular disturbances.

	Endothelial/Vascular Function
	Transient impairment of vasodilation due to acute mental stress.
	Ghiadoni et al. (2000)
	suggest that repeated academic stress may initiate early atherogenic processes.

	Inflammatory & Oxidative Markers
	Increases in cytokines (IL-6) and reactive oxygen species during high-stress periods.
	Marsland et al. (2017); 
	Promotes vascular inflammation and reduces nitric oxide availability.

	Hematological Parameters
	Shifts in white blood cell distribution (neutrophilia/lymphopenia); changes in hemoglobin.
	Nath & Pallathadka (2025a); Mahassni & Eskandar (2019)
	Indicators of systemic stress response and potential immune modulation.


HRV = Heart rate variability; HR = Heart rate; BP = Blood pressure; IL-6 = Interleukin-6.

Table 2 summarizes the collective evidence regarding how different physiological systems in university and allied health students react to academic stress exposure (e.g., examinations, high workload). It details typical observed changes, cites representative recent studies supporting these findings identified within this review, and notes potential short- and long-term implications for health.

The literature about the topic brings to the conclusion that academic stress leads to significant cardiovascular responses through the autonomic nervous system imbalance, blood flow changes, hormone release, and blood vessel inflammation. Moreover, the bad lifestyle habits during exams can further magnify these physiological changes. Although there is not a lot of research done on allied health students, current studies and previous findings point out that this group might be most vulnerable to the cardiovascular effects of stress.



4. DISCUSSION
The current review consolidates the evidence which point to the fact that academic stress has a physiological impact and states that the struggle with the higher education, especially in the case of strenuous allied health programs, becomes visible not only through the negative effects on mental health but also through the negative effects on the cardiovascular system and endocrine system. The totality of the evidence indicates that the tough requirements of the clinical rotations, lab deadlines, and the cycles of exams create an ongoing "fight or flight" situation. This reaction is not just temporary; rather, it involves a chain of events which carry on through autonomic imbalance, changes in blood flow and Heavily activating the inflammation response, and this is often made even worse by the unhealthy lifestyle habits that the students are living.

One major topic that is commonly found in the literature is the transition to sympathetic predominance during academic stress. For example, NH Cha, 2016 confirmed in the research on general students that during exam periods the decline in Heart Rate Variability (HRV) and resting blood pressure rise are both pronounced. This autonomic rigidity is a precursor of early-stage cardiovascular risk. In the case of allied future health professionals, the stress-induced changes in blood count that we showed in our previous studies (Nath & Pallathadka, 2025a) might understand this autonomic disturbance. The sympathetic nervous system (SNS) which is responsible for the fight-or-flight response, is also the one that controls the lymphatic system; therefore, the one blood cell movement that we had previously detected—neutrophils increase and lymphocytes decline—are probably the following effects of the same adrenaline surge that drives up heart rate and blood pressure (Dhabhar, 2009).

The connection between academic workload and cardiovascular strain is majorly through the Hypothalamic-Pituitary-Adrenal (HPA) axis. One of the main effects of the situation is that of cortisol. Cortisol levels around exam periods are significantly higher than normal, as happened in the studies by Ng et al. (2003) and Brosschot et al. (2010). Besides that, continuous exposure to cortisol leads to disturbances in the normal functioning of the human body such as, for instance, the daily human cycle and hemostasis (Ghiadoni et al., 2000). This is especially true when dealing with the health profile of allied health students in Tripura. We found out that there were changes in the relatively distribution of some immune cells and in the levels of some inflammatory markers, which are consistent with academic stress causing a general inflammatory state (Nath & Pallathadka, 2025a). When the HPA axis elevates the cytokines such as IL-6, they promote stiffness in the blood vessel, and this points to the fact that the stress these students are going through is probably the cause of their being susceptible to premature atherosclerosis.

One of the most important points that has come up in this discussion is the lifestyle effect that makes the difference in moderation of physiological stress. The physiological responses are in no way isolated; they are amplified by the lifestyle choices one makes. 
· Caffeine and Sympathetic Overdrive: In the particular study we conducted on caffeine intake (Nath & Pallathadka, 2025d), health students were found to consume high-tested caffeine often as a means of mitigating their academic related fatigue. Caffeine, from a physiological perspective, functions as an antagonist of adenosine and thereby enhances the sympathetic response. Such a scenario where a highly stressed student on high cortisol takes a high dose of caffeine will lead to a situation where his or her blood pressure and vascular resistance will go up and it is most likely that the two conditions are adding up thus creating a "double burden" on the heart.

· Nutritional Deficiencies: The nutritional status of students is a major factor that affects their cardiovascular resilience. With the help of our previous studies we were able to identify high rates of anemia and very poor dietary habits in this group of people (Nath & Pallathadka, 2025b; Nath et al., 2022). Anemia causes the body to compensate with the heart beating faster (compensatory tachycardia) in order to provide sufficient oxygen to the tissues. If academic stress is placed on an anemic person, the heart's workload is increased considerably, which could be the reason for the higher occurrence of fatigue and palpitations in female students (Nath & Pallathadka, 2025f) as they are already under more stress than their male counterparts.

· Physical Inactivity: On the other hand, physical activity seems to act as a shield. The active students with positive hematological profiles reported in our study (Nath & Pallathadka, 2025c) are in line with the agreement that exercise is an effective way of calming down the autonomic nervous system, thus, allowing the parasympathetic system to recover from the stress faster.

The population of allied health students is not just a separate group but also one that still needs to be explored more. Medical students were discussed from various angles (Saeed et al, 2016). On the flip side, allied health students undergo a "tripartite stressor": theory, laboratory skills, and patient care. Stress in the students due to errors in clinical treatment might even be the strongest physiological reaction which is more vigorous than the very learning process involving textbooks. Thus, along with the above-mentioned lifestyle risks (anemia, caffeine dependence, sleep deprivation), the stress of allied health students in developing regions such as Tripura may be a sign of being more prone to stress-induced cardiometabolic dysregulation than their counterparts in other fields.

One of the major limitations of current evidence is the reliance on cross-sectional data or on short-term pre-post examination designs. Even if we can observe a very sharp rise in BP or cortisol levels, the transition from adaptation to disease has not been mapped out clearly through longitudinal studies yet. The causation between blood pressure, cortisol response, and endothelial function has to be confirmed through the simultaneous monitoring of all three parameters for the entire four-year academic cycle.

To sum up, the impact of academic stress on the cardiovascular system is a multi-layered and complicated process. It is the neuroendocrine activation that is primarily responsible for the phenomenon but at the same time, it is further exacerbated by the peculiar student lifestyle and nutrient strengths and weaknesses. Tracing the relationships gives scientific basis to the urgent need for

5. CONCLUSION
The paper compiles various studies that clearly show academic pressure being the main reason of the huge, measurable physiological burden on the hearts of young people and mostly health sciences students going through tough training. The physiological changes observed autonomic imbalance, HPA axis activation, and acute hemodynamic shifts—have all points against the idea of academic pressure being just a psychological problem but rather a physiological one. Moreover, these cardiovascular changes are frequently made worse by the wrong living habits such as lack of sleep, poor diet, no physical activity, and much caffeine consumption that are predominant among students. Also, the condition of certain students, like iron deficiency anemia in females, makes them more prone to the physiological effects of stress. Even though the available evidence is mainly based on short-term studies, the risk of developing cardiovascular problems due to the consecutive academic stress cycles cannot be ignored. Therefore, educational institutions have to step up and support healthcare professionals of the future in their long-term health by offering holistic support that pairs together stress management with sleep, nutrition, and physical activity promotion interventions.

5. Future Studies
Future research on the examination of cardiovascular changes due to academic stress should be more comprehensive and long-term. To begin with, the studies should not only focus on short-term examination periods but also monitor the students throughout the entire semester or even the year to get a clear picture of the repeated stress exposure cumulative effect. As a second point, besides the conventional physiological markers, the researchers should include a range of autonomic indicators, hormonal responses, endothelial function, and basic biochemical parameters to be able to indicate the full scope of cardiovascular changes. Third, lifestyle factors like sleep quality, dietary habits, caffeine intake, and physical activity should be periodically monitored as these behaviors affect cardiovascular activity the most during stressful academic periods.

Further, gender analyses should be done because the female population may be more vulnerable to the combined stress and inadequate nutrition effects. Another focus of future studies could be the allied health students who have quite a demanding academic background. What is more, intervention studies should be conducted to determine whether the application of stress management programs, developing particular exercises, or changing lifestyle habits would be effective in reducing the cardiovascular impact of stress on students. Academics and students will be able to use these research directions to get a better understanding of the role stress plays in cardiovascular health as well as the ways to mitigate its adverse effects.
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