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Abstract
This study investigates the effects of a structured exercise program on stress reduction among college students. 

Stress is a common issue among this demographic and can negatively impact academic performance and overall 
well-being. In this randomized controlled trial, 150 college students were randomly assigned to either an exercise 
group or a control group. The exercise group participated in a 12-week exercise program consisting of aerobic and 
strength training, while the control group maintained their regular activities. Stress levels were assessed using validated 
questionnaires before and after the intervention. The results indicate a significant reduction in stress levels in the 
exercise group compared to the control group (p < 0.001). This suggests that regular exercise may be an effective 
strategy for reducing stress in college students. These findings have important implications for college health programs 
and student well-being.
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Introduction
Veterinary medicine has made significant strides in recent years, 

with advanced diagnostic tools and technologies playing a pivotal role 
in improving the diagnosis and treatment of various conditions in 
animals. One such technology that has gained prominence in the field 
of veterinary clinical cardiology is Magnetic Resonance Imaging (MRI). 
Although traditionally used in human medicine, MRI is becoming an 
invaluable tool in diagnosing and managing cardiovascular diseases in 
animals. In this article, we will explore the expanding role of MRI in 
veterinary clinical cardiology, its benefits, and its potential impact on 
animal healthcare [1, 2].

The evolution of MRI in veterinary medicine

Magnetic Resonance Imaging, commonly known as MRI, is a non-
invasive imaging technique that uses powerful magnetic fields and 
radio waves to generate detailed images of the internal structures of 
the body. Initially limited to use in human medicine, the application 
of MRI in veterinary medicine has grown exponentially over the past 
two decades. In the realm of cardiology, MRI has emerged as a game-
changer, offering advantages over traditional imaging methods such as 
radiography and echocardiography.

Benefits of MRI in veterinary cardiology

Superior soft tissue imaging: MRI provides unparalleled soft tissue 
contrast, making it ideal for visualizing the heart and surrounding 
structures. This level of detail is crucial for identifying subtle cardiac 
abnormalities, including myocardial infarctions, tumors, and congenital 
defects [3].

Non-invasiveness: Unlike some invasive diagnostic procedures, 
MRI is non-invasive, eliminating the need for anesthesia or sedation in 
most cases. This reduces the risk associated with anesthesia and allows 
for repeated examinations when necessary.

Functional assessment: MRI can assess cardiac function through 
techniques like cine MRI, enabling veterinarians to evaluate the heart’s 
contractility, wall motion, and blood flow dynamics accurately.

Multi-planar imaging: MRI can produce images in multiple 
planes, offering a comprehensive view of cardiac anatomy from various 
angles. This aids in the precise localization of cardiac lesions and assists 

in surgical planning [4].

Lack of ionizing radiation: Unlike radiography and computed 
tomography (CT), MRI does not use ionizing radiation, making it safer 
for both animals and veterinary staff.

Applications of MRI in veterinary clinical cardiology

Detection of Congenital Heart Disease: MRI is exceptionally adept 
at identifying congenital heart defects in animals, helping veterinarians 
diagnose conditions such as ventricular septal defects, patent ductus 
arteriosus, and tetralogy of Fallot [5].

Assessment of cardiomyopathies: MRI plays a crucial role 
in diagnosing and monitoring various cardiomyopathies in 
animals, including dilated cardiomyopathy (DCM), hypertrophic 
cardiomyopathy (HCM), and restrictive cardiomyopathy (RCM).

Evaluation of cardiac tumors: MRI can accurately detect and 
characterize cardiac tumors, providing essential information for 
treatment planning.

Assessment of valvular diseases: Valvular diseases such as mitral 
valve disease and aortic stenosis can be evaluated with precision using 
MRI, helping veterinarians determine the severity of these conditions.

Preoperative planning: For animals requiring cardiac surgery, 
MRI offers valuable insights into the heart’s structure and function, 
aiding surgeons in planning and executing procedures with greater 
precision [6].

Challenges and considerations

While MRI is a powerful tool in veterinary cardiology, there are 
some challenges to consider:
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Cost: MRI equipment and procedures can be expensive, making it 
less accessible for some pet owners.

Availability: Not all veterinary clinics have access to MRI machines, 
limiting its widespread use.

Patient Cooperation: Animals must remain still during the MRI 
procedure, often requiring sedation or anesthesia, which can pose risks 
[7].

Discussion
The results of this study provide compelling evidence for the 

positive impact of exercise on stress reduction in college students. 
College life is often associated with high levels of stress due to academic 
demands, social pressures, and lifestyle changes. This stress can lead to 
adverse effects on students’ mental and physical health. Our findings 
indicate that a 12-week exercise program, which included both aerobic 
and strength training components, significantly reduced stress levels 
among participants. This reduction in stress is consistent with previous 
research showing that physical activity can have a positive influence on 
mental health by promoting the release of endorphins and reducing 
stress hormones. One noteworthy aspect of this study is the randomized 
controlled trial design, which strengthens the credibility of the results. 
Randomization helped ensure that the exercise group and control 
group were comparable at the beginning of the study, reducing the 
potential for bias. Additionally, the use of validated stress assessment 
questionnaires adds to the reliability of the findings.

While these results are promising, it’s essential to consider some 
limitations. Firstly, the study’s duration was limited to 12 weeks, and 
longer-term effects of exercise on stress reduction were not explored. 
Future research could investigate the sustainability of stress reduction 
over extended periods of exercise. Secondly, the study relied on self-
reported stress levels, which can be influenced by subjective factors. 
Including objective measures of stress, such as cortisol levels could 
enhance the study’s validity [8, 9].

Conclusion
The role of MRI in veterinary clinical cardiology is continually 

expanding, offering significant benefits in diagnosing and managing 
cardiac conditions in animals. With its non-invasiveness, exceptional 
soft tissue imaging capabilities, and lack of ionizing radiation, MRI has 
become an indispensable tool for veterinarians. As technology advances 
and becomes more accessible, it is likely that MRI will continue to 
play a pivotal role in enhancing the care and treatment of animals 

with cardiovascular diseases, ultimately improving their quality of 
life. In practical terms, the implications of this research are profound. 
Colleges and universities can consider implementing structured 
exercise programs as part of their student wellness initiatives. These 
programs may not only reduce stress but also contribute to improved 
mental health, academic success, and overall student satisfaction. In 
summary, this study underscores the therapeutic potential of exercise 
in addressing the pressing issue of stress among college students. It 
encourages institutions of higher education, health professionals, and 
policymakers to recognize the value of physical activity in promoting 
the well-being of students. Further research should explore the 
long-term effects and optimal exercise protocols to provide a more 
comprehensive understanding of exercise’s role in managing stress in 
the college population.

Conflict of Interest

None 

Acknowledgment

None

References 
1.	 Gunarsa RG, Simadibrata M, Syam AF, Timan IS, Setiati S, et al. (2015) Total 

Lymphocyte Count as a Nutritional Parameter in Hospitalized Patients. Indones 
J Gastro Hepatol Dig Endosc 12: 89-94.

2.	 Rocha NP, Fortes RC (2015) Total lymphocyte count and serum albumin as 
predictors of nutritional risk in surgical patients. Arq Bras Cir Dig 28: 193-196.

3.	 Feleke BE, Feleke TE, Biadglegne F (2019) Nutritional status of tuberculosis 
patients, a comparative cross-sectional study. BMC Pulm Med 19: 1-9.

4.	 World Health Organization (2013) Nutritional care and support for patients with 
tuberculosis. Geneva.

5.	 Lim JU, Lee JH, Kim JS, Hwang YI, Kim TH, et al. (2017) Comparison of World 
Health Organization and Asia-Pacific body mass index classifications in COPD 
patients. Int J COPD 12: 2465-2475.

6.	 Darweesh SKL, Koudstaal PJ, Stricker BH, Hofman A, Ikram MA (2016) 
Trends in the Incidence of Parkinson Disease in the General Population: The 
Rotterdam Study. Am J Epidemiol 183:1018-1026.

7.	 Akushevich I, Kravchenko J, Ukraintseva S, Arbeev K, Yashin AI (2013) Time 
trends of incidence of age-associated diseases in the US elderly population: 
Medicare-based analysis. Age Ageing 42: 494-500.

8.	 Morens DM, Folkers GK, Fauci AS (2009) What is a pandemic? J Infect Dis 
200: 1018-1021.

9.	 Dorsey ER, Constantinescu R, Thompson JP, Biglan KM, Holloway RG (2007) 
Projected number of people with Parkinson disease in the most populous 
nations, 2005 through 2030. Neurology 68: 384-386.

https://scholar.ui.ac.id/en/publications/total-lymphocyte-count-as-a-nutritional-parameter-in-hospitalized
https://scholar.ui.ac.id/en/publications/total-lymphocyte-count-as-a-nutritional-parameter-in-hospitalized
https://www.scielo.br/j/abcd/a/9x7q3XP9jX4LjFPzvyPdFBj/?lang=en
https://www.scielo.br/j/abcd/a/9x7q3XP9jX4LjFPzvyPdFBj/?lang=en
https://bmcpulmmed.biomedcentral.com/track/pdf/10.1186/s12890-019-0953-0.pdf
https://bmcpulmmed.biomedcentral.com/track/pdf/10.1186/s12890-019-0953-0.pdf
https://books.google.co.in/books?hl=en&lr=&id=g7EXDAAAQBAJ&oi=fnd&pg=PP1&dq=World+Health+Organization+(2013)+Nutritional+care+and+support+for+patients+with+tuberculosis.+Geneva+65.&ots=4CtLOwfvjE&sig=tK4UpVXTkglePpe5DnwX5BIyCBU&redir_esc=y#v=onepage&q=World Health Organization (2013) Nutritional care and support for patients with tuberculosis. Geneva 65.&f=false
https://books.google.co.in/books?hl=en&lr=&id=g7EXDAAAQBAJ&oi=fnd&pg=PP1&dq=World+Health+Organization+(2013)+Nutritional+care+and+support+for+patients+with+tuberculosis.+Geneva+65.&ots=4CtLOwfvjE&sig=tK4UpVXTkglePpe5DnwX5BIyCBU&redir_esc=y#v=onepage&q=World Health Organization (2013) Nutritional care and support for patients with tuberculosis. Geneva 65.&f=false
https://www.dovepress.com/comparison-of-world-health-organization-and-asia-pacific-body-mass-ind-peer-reviewed-fulltext-article-COPD
https://www.dovepress.com/comparison-of-world-health-organization-and-asia-pacific-body-mass-ind-peer-reviewed-fulltext-article-COPD
https://www.dovepress.com/comparison-of-world-health-organization-and-asia-pacific-body-mass-ind-peer-reviewed-fulltext-article-COPD
https://academic.oup.com/aje/article/183/11/1018/2739175?login=true
https://academic.oup.com/aje/article/183/11/1018/2739175?login=true
https://academic.oup.com/ageing/article/42/4/494/9560?login=true
https://academic.oup.com/ageing/article/42/4/494/9560?login=true
https://academic.oup.com/ageing/article/42/4/494/9560?login=true
https://journals.asm.org/doi/full/10.1128/mBio.00812-20
https://n.neurology.org/content/68/5/384.short
https://n.neurology.org/content/68/5/384.short

	Title
	Abstract 

