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Background: Young adulthood is associated with major cognitive, 

psychological, and physiological transitions, often accompanied by irregular 

sleep, psychosocial stress, and increased cognitive demands. Sedentary 

lifestyles have become increasingly prevalent due to technological advancement 

and competitive environments, thereby adversely affecting mental and physical 

health. Regular exercise is recognised as an effective lifestyle intervention that 

improves overall well-being. Although its cardiovascular and metabolic benefits 

are well established, limited studies have explored its effects on higher mental 

functions, particularly in Asian populations. This study aimed to evaluate the 

influence of regular exercise on cognitive, psychological, and metabolic health 

in young adults. 

Materials and Methods: A cross-sectional comparative study was conducted 

among 100 healthy young adult males aged 20–30 years at Mysore Medical 

College and Research Institute. Participants were divided equally into 

exercising and sedentary groups. Cognitive function was assessed using the 

Kokmen Short Test of Mental Status, sleep quality using the Pittsburgh Sleep 

Quality Index, and stress using the Perceived Stress Scale. Waist circumference, 

blood pressure, blood sugar, renal function tests, and lipid profile were 

evaluated. 

Results: The exercise group demonstrated significantly higher cognitive scores 

(35.64 ± 1.73 vs 33.41 ± 3.01, p<0.001) and better sleep quality with lower PSQI 

scores (3.21 ± 1.02 vs 6.61 ± 1.97, p<0.001). Moderate stress levels were 

significantly lower in exercisers (p=0.032). Waist circumference and blood 

pressure were significantly lower in the exercise group (p<0.05). Serum 

creatinine and uric acid levels were also significantly lower (p<0.05), while 

other laboratory parameters showed no significant association. 

Conclusion: Regular exercise improves sleep quality, reduces stress, and 

enhances cognitive and metabolic health, thereby promoting holistic mental and 

physical well-being in young adults. 

Keywords: Exercise, Cognitive function, Sleep quality, Stress, Metabolic 

health, Young adults, Physical activity, PSQI, Perceived stress scale. 
 

 

INTRODUCTION 
 

Young adulthood represents a critical developmental 

period characterised by heightened cognitive 

demands, academic pressures, and significant 

lifestyle transitions that collectively impact mental 

and physical health.[1]During this phase, individuals 

face multiple challenges, including irregular sleep 

patterns, increased psychosocial stress, sedentary 

behaviour, and emerging metabolic risk factors that 

can have long-term health consequences.[2,3] The 

modern lifestyle,predominantly sedentary, 

contributes to reduced attention, increased fatigue, 

and compromised overall well-being.[4] 
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Cognitive function, sleep quality, stress levels, and 

metabolic health are interconnected domains that 

significantly influence overall health and academic 

and professional performance in young adults.[5] 

Current evidence indicates that enhanced 

cardiorespiratory fitness is linked to improved 

cognitive performance, favourable brain health 

indices, and structural brain adaptations, highlighting 

physical fitness as an important modifiable factor 

influencing mental and metabolic health..[5,6] 

Furthermore, sleep quality mediates the relationship 

between stress and emotional well-being, 

emphasizing the interdependence of these health 

domains.[7] Regular physical exercise has emerged as 

a promising intervention to address these complex 

challenges. A significant number of studies 

demonstrate that exercise exerts beneficial effects 

across multiple health domains through various 

physiological and psychological mechanisms.[8] 

Despite the growing evidence supporting exercise 

benefits across individual health domains, there 

remains a significant gap in the literature regarding 

comprehensive, simultaneous assessments of 

cognitive function, sleep quality, stress levels, and 

metabolic health in young adults.[10] Most existing 

studies focus on one or two domains, and few employ 

well-controlled comparative designs that examine 

exercising versus sedentary individuals across all 

these parameters concurrently.[9] Only a few studies 

have explained its influence on these parameters, 

particularly in Asian populations.  

In the context of the rising prevalence of sedentary 

lifestyles and the growing burden of cognitive, 

psychological, and metabolic challenges among 

young adults, there is a need for integrative research 

evaluating the multidimensional benefits of regular 

physical activity. The present study addresses this 

gap by undertaking a comprehensive comparative 

assessment of cognitive performance, sleep quality, 

perceived stress, and metabolic parameters in 

exercising versus sedentary young adult males. By 

examining these domains collectively, the study 

provides consolidated evidence supporting regular 

exercise as a holistic and effective health-promotion 

strategy during early adulthood. 

 

MATERIALS AND METHODS 

 

Study Design and Setting 

This was a cross-sectional comparative study 

conducted at Mysore Medical College and Research 

Institute, Mysore, Karnataka, India. The study was 

designed to compare multiple health parameters 

between young adults who engage in regular exercise 

and those who didn’t take part in any structured 

physical activity. The study was conducted after 

approval from the Institutional Ethics Committee. 

Study Population and Sample Size 

The study population comprised young adult males 

aged 20 to 30 years recruited from the general 

population in Mysore. A total of 100 participants 

were enrolled in the study and were divided into two 

groups. 

Participants: Participants were classified into two 

groups based on their self-reported physical activity 

patterns: 

Study Group (n=50): Participants who had been 

engaging in regular structured exercise for a 

minimum period of 6 months before enrollment. 

Regular exercise was defined as planned, structured 

physical activity (aerobic and resistance) performed 

at least 3-4 times per week, with sessions lasting 40 

to 60 minutes. 

Sedentary Group (n=50): Participants who were not 

practising any structured physical activity. 

Inclusion Criteria 

• Male  

• Age between 20 and 30 years 

• Literates - able to understand and complete 

questionnaires in the local language or English. 

Exclusion Criteria 

• Chronic illness.  

• Sleep and Mood Disorders.  

• Addictive Behaviours. 

• Long-term use of any medications. 

Data Collection Procedures 

All participants were informed about the study. After 

providing the written informed consent, participants 

underwent a comprehensive assessment protocol that 

included questionnaire administration, 

anthropometric measurements, blood pressure 

assessment, and blood sample collection. All 

assessments were conducted following standardised 

protocols to ensure consistency and reliability. 

Anthropometric Measurements 

Waist circumference was measured using a non-

stretchable measuring tape at the midpoint between 

the lower margin of the last palpable rib and the top 

of the iliac crest, with the participant standing upright 

and measured at the end of a normal, relaxed 

expiration.[10] 

Blood Pressure Measurement 

Blood pressure was measured using an automated 

sphygmomanometer following standardized 

protocols. Participants rested in a seated position for 

at least 5 minutes before the procedure. The blood 

pressure cuff was placed on the participant's upper 

arm at heart level. A total of 3 consecutive readings 

were taken from the same arm, with a 2-minute rest 

interval between each measurement, and the average 

of three readings was recorded. Systolic blood 

pressure (SBP) and diastolic blood pressure (DBP) 

were documented in millimetres of mercury 

(mmHg).[11] 

Cognitive Function Assessment 

Cognitive function was assessed using the Kokmen 

Short Mental Status Examination (SMSE), a 

validated and widely used screening tool for 

evaluating global cognitive function. The SMSE 

assesses multiple cognitive domains, including 

orientation, attention, memory, calculation, 

language, and visuospatial skills. The examination 



2864 

 International Journal of Medicine and Public Health, Vol 16, Issue 2, April-June 2026 (www.ijmedph.org) 

 

consisted of several tasks that yielded a total score 

ranging from 0 to 38, with higher scores indicating 

better cognitive performance. The SMSE was 

administered in a quiet, distraction-free environment, 

and scoring was performed according to standardized 

criteria.[12] 

Sleep Quality Assessment 

Sleep quality was evaluated using the Pittsburgh 

Sleep Quality Index (PSQI), a self-administered 

questionnaire that assesses sleep quality and 

disturbances over the previous one-month period. 

The PSQI consists of 19 individual items that 

generate seven component scores: subjective sleep 

quality, sleep latency, sleep duration, habitual sleep 

efficiency, sleep disturbances, and daytime 

dysfunction. Each component score ranges from 0 to 

3, and the seven component scores are summed to 

yield a global PSQI score ranging from 0 to 21. A 

global PSQI score greater than 5 indicates poor sleep 

quality, while lower scores indicate better sleep 

quality.[13] 

Stress Level Assessment 

Perceived stress was measured using the Perceived 

Stress Scale (PSS), a widely used psychological 

instrument for assessing the degree to which 

situations in one's life are appraised as stressful. The 

PSS is a 10-item questionnaire that measures the 

frequency of perceived stress-related thoughts and 

emotions experienced during the past month on a 5-

point Likert scale (0 = never to 4 = very often). Total 

PSS scores range from 0 to 40, with higher scores 

indicating higher levels of perceived stress. Scores 

are typically categorised as low stress (0-13), 

moderate stress (14-26), and high stress (27-40).[14] 

Laboratory Investigations 

Venous blood samples (approximately 10 mL) were 

collected from all participants after an overnight fast 

of at least 8 hours. Blood samples were collected 

using standard venipuncture techniques and were 

immediately processed according to laboratory 

protocols. The following biochemical parameters 

were analyzed: 

Blood Glucose: Fasting blood glucose was measured 

using the glucose oxidase method.  

Renal Function Tests (RFT): Serum creatinine and 

blood urea were measured using automated 

enzymatic assays. Serum uric acid was also 

quantified.  

Lipid Profile: Total cholesterol, triglycerides, high-

density lipoprotein cholesterol (HDL-C), and low-

density lipoprotein cholesterol (LDL-C) were 

measured using enzymatic colorimetric methods.  

All laboratory analyses were performed at the clinical 

biochemistry laboratory of Mysore Medical College 

and Research Institute using quality-controlled 

procedures and calibrated instruments. 

Statistical Analysis: Data were entered into 

Microsoft Excel and analysed using the appropriate 

statistical software SPSS version 22. The descriptive 

data are given as mean ± SD. The independent t-test 

was used to compare means, and a p-value < 0.05 is 

considered significant. 

 

RESULTS 

 

A total of 100 young adult males participated in the 

study, with 50 participants in each group (exercise 

and sedentary). The mean age of participants was 

25.2 ± 2.8 years in the exercise group and 24.9 ± 2.9 

years in the sedentary group, with no significant 

difference between groups (p=0.58). 

 

Table 1: Waist circumference in exercising and sedentary groups 

Parameter 
Exercising Group (Mean ± 

SD) 

Sedentary Group (Mean ± 

SD) 
p-value 

Waist Circumference (cm) 33.14 ± 4.27 36.61 ± 5.62 0.01 

 

Table 1 showing the mean waist circumference (cm) 

with standard deviation in exercising and sedentary 

young adult males. The sedentary group 

demonstrated a significantly higher waist 

circumference (36.61 ± 5.62 cm) compared to the 

exercising group (33.14 ± 4.27 cm) (p = 0.01), 

indicating greater central adiposity among sedentary 

individuals.

 

Table 2: Mean Blood pressure in exercising and sedentary groups 

VARIABLES EXERCISING GROUP (Mean ± SD) SEDENTARY GROUP (Mean ± SD) P VALUE 

SBP (mmHg) 118.21 ± 8.42 123.67 ± 9.65 0.01* 

DBP (mmHg) 74.62 ± 6.03 78.31 ± 6.85 0.02* 

 

Table 2 shows the mean systolic blood pressure 

(SBP) and diastolic blood pressure (DBP) among 

exercising and sedentary young adult males. Both 

SBP and DBP were higher in the sedentary group 

compared to the exercising group, suggesting a 

tendency toward elevated blood pressure among 

sedentary individuals relative to those engaged in 

regular physical activity.

 

Table 3: Cognition Scores 

Variable 
Sedentary Group 

(Mean ± SD) 

Exercise Group 

(Mean ± SD) 
p-value 

Cognition Score 33.41 ± 3.01 35.64 ± 1.73 <0.001 
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Table 3 shows the comparison of cognition scores between the two groups; the exercising group hadsignificantly 

higher cognition scores. 

 

Table 4: Sleep Quality Components Comparison 

Sleep Quality Parameter Sedentary Group Exercise Group p-value 

 (Mean ± SD) (Mean ± SD)  

Subjective Sleep Quality 1.10 ± 0.35 0.52 ± 0.32 <0.001 

Sleep Latency 1.40 ± 1.07 1.30 ± 0.95 0.622 

Sleep Duration 1.07 ± 0.51 0.42 ± 0.13 <0.001 

Habitual Sleep Efficiency 1.03 ± 0.48 0.09 ± 0.10 <0.001 

Sleep Disturbances 1.10 ± 0.57 1.20 ± 0.79 0.47 

Daytime Dysfunction 0.60 ± 0.12 0.41 ± 0.09 <0.001 

TOTAL SCORE 6.61 ± 1.97 3.21 ± 1.02 <0.001 

Table 4 shows Subjective sleep quality, sleep efficiency, sleep duration, and daytime sleep dysfunction scores 

were significantly lower in the exercise group, suggesting better sleep quality components in the exercise group. 

 

Table 5: Distribution of perceived stress levels in exercising and sedentary groups 

Stress Level Exercise Group (%) Sedentary Group (%) 

Low stress 24 6 

Moderate stress 74 92 

High stress 2 2 

 

Table 5 showing the percentage distribution of low, 

moderate, and high perceived stress among 

exercising and sedentary young adult males. A 

greater proportion of the exercising group reported 

low stress (24%) compared to the sedentary group 

(6%). Conversely, moderate stress was more 

prevalent in the sedentary group (92%) than in the 

exercising group (74%). The prevalence of high 

stress was low and comparable in both groups (2%), 

indicating overall higher perceived stress among 

sedentary individuals.

 

Table 6: Comparison of glycemic, renal and lipid profile parameters between exercising and sedentary groups 

VARIABLES EXERCISING GROUP (Mean ± SD) 
SEDENTARY GROUP 

(Mean ± SD) 
P VALUE 

Blood glucose (mg/dL) 96.18 ± 19.42 102.92 ± 21.42 0.08 

HbA1c (%) 5.03 ± 0.358 5.18 ± 0.28 1.00 

Urea (mg/dL) 19.74 ± 4.01 19.98 ± 3.60 0.88 

Creatinine (mg/dL) 0.70 ± 0.09 0.78 ± 0.11 0.001* 

Serum uric acid (mg/dL) 3.92 ± 0.71 4.57 ± 0.98 <0.001* 

Total cholesterol (mg/dL) 144.12 ± 31.66 151.69 ± 34.09 0.16 

Triglyceride (mg/dL) 94.23 ± 26.91 97.17 ± 28.48 0.58 

HDL (mg/dL) 44.72 ± 6.89 40.81 ± 6.71 0.02* 

LDL (mg/dL) 86.41 ± 25.94 92.00 ± 27.36 0.30 

VLDL (mg/dL) 18.84 ± 5.38 19.11 ± 5.77 0.56 

 

Table 6 shows The exercising group demonstrated 

significantly lower serum creatinine levels (0.70 ± 

0.09 mg/dL vs 0.78 ± 0.11 mg/dL, p=0.001) and 

serum uric acid levels (3.92 ± 0.71 mg/dL vs 4.57 ± 

0.98 mg/dL, p<0.001) compared to the sedentary 

group. HDL cholesterol levels were significantly 

higher in the exercising group than in the sedentary 

group (44.72 ± 6.89 vs 40.81 ± 6.71 mg/dL, p=0.02). 

 

DISCUSSION 

 

The present cross-sectional comparative study 

provides strong evidence that regular exercise is 

associated with superior cognitive function, better 

sleep quality, lower stress levels, and improved 

metabolic health indicators in young adult males.  

Our study demonstrated that participants in the 

exercise group exhibited significantly higher 

cognitive function. This finding aligns with the 

emerging evidence supporting the cognitive benefits 

of physical activity in young adults. A 2024 meta-

analysis by Poon et al. reported that high-intensity 

interval training (HIIT) interventions were associated 

with significant improvements in cognitive function 

markers among adults participating in regular 

physical activity.[15] The cognitive enhancement 

associated with regular exercise is possibly due to 

neurogenesis and increased blood flow to the brain. 

Our study demonstrated that the exercise group had 

significantly better sleep quality compared to the 

sedentary group. Component-wise analysis revealed 

that the exercise group demonstrated significant 

improvements in subjective sleep quality, sleep 

duration, habitual sleep efficiency, and daytime 

dysfunction. Although, sleep latency and sleep 

disturbances did not vary significantly between 

groups, exercise appeared to primarily enhance sleep 

consolidation and overall sleep efficiency rather than 

sleep initiation. Our findings are strongly supported 

by a study conducted in 2020 by Kaur et al. 

investigating physical activity effects on sleep quality 

in middle-aged adults, which reported similar 

improvements in PSQI scores among physically 

active participants compared to sedentary controls.[16] 
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The study found that regular physical activity was 

associated with better subjective sleep quality and 

reduced daytime dysfunction, consistent with our 

observations. The beneficial effects of exercise on 

sleep quality are mediated through decreased 

sympathetic activity and enhanced parasympathetic 

activity, strengthening the circadian rhythm 

alignment; increasing adenosine accumulation 

leading to greater sleep pressure; and promoting 

thermoregulatory adaptation that supports sleep 

initiation and maintenance.[16] 

The exercise group demonstrated a higher proportion 

of individuals with low stress levels, while the 

sedentary group showed a predominance of moderate 

stress. High stress levels were minimal and 

comparable in both groups. Kaur et al. (2020) 

reported that physically active middle-aged adults 

exhibited significantly lower perceived stress levels 

compared to sedentary peers, with regular exercise 

serving as a protective factor against stress 

accumulation.[17]This supports literature indicating 

regular exercise is known to reduce levels of 

perceived stress and improve stress resilience, 

possibly through modulation of the hypothalamic–

pituitary–adrenal (HPA) axis and enhanced release of 

endorphins.[18] 

The sedentary group exhibited a significantly higher 

waist circumference compared to the exercising 

group, reflecting a 10.5% increase in central 

adiposity among sedentary individuals. Similarly, 

Serrablo-Torrejón et al. (2020), in a meta-analysis of 

high-intensity interval training (HIIT) interventions, 

reported significant reductions in waist 

circumference following structured exercise 

programs.[19]These findings reinforce the concept 

that regular physical activity facilitates the reduction 

of visceral adiposity by enhancing energy 

expenditure and fat oxidation, thereby contributing to 

decreased waist circumference.[19] 

Lee et al. (2022) investigated the effects of regular 

exercise on cardiovascular function and reported 

significant reductions in both systolic and diastolic 

blood pressure following structured exercise 

interventions.[20]In agreement with these findings, 

both systolic and diastolic blood pressure were higher 

in the sedentary group than in the exercising group, 

indicating a greater predisposition to elevated blood 

pressure among sedentary individuals. The blood 

pressure–lowering effect of regular exercise is 

largely mediated through improvement in endothelial 

function and increased nitric oxide bioavailability, 

which promote vasodilation and reduce peripheral 

vascular resistance.[19,21,22] 

Lower serum creatinine levels were observed in the 

exercising group, suggesting improved renal 

filtration capacity and overall renal function. 

Previous studies have demonstrated that regular 

physical activity enhances renal hemodynamics, 

reduces oxidative stress within renal tissues, and 

improves glomerular filtration efficiency, thereby 

contributing to better renal functional status.[23] 

 

Lower serum uric acid levels were observed in the 

exercising group compared to the sedentary group. 

Uric acid, the final product of purine metabolism, 

reflects the alterations in cellular energy turnover. 

During physical activity, skeletal muscles utilize 

purine nucleotides for ATP regeneration, which 

facilitates improved uric acid clearance and 

contributes to reduced circulating levels. The 

comparatively lower uric acid levels among 

exercisers indicate enhanced metabolic efficiency 

and optimized muscular energy utilization.[24] 

Chaudhary (2024) examined the influence of 

physical activity on blood lipid profiles and reported 

that regular exercise significantly increased HDL 

cholesterol levels while improving the overall lipid 

profile.[25]The study demonstrated that individuals 

engaging in moderate-to-vigorous physical activity 

for at least 150 minutes per week exhibited an 8–12% 

increase in HDL levels compared to sedentary 

controls. In alignment with these observations, HDL 

cholesterol levels were significantly higher in the 

exercising group compared to the sedentary group, 

reflecting a 9.6% increase among physically active 

individuals. This finding is clinically important 

because higher HDL cholesterol levels are associated 

with a lower risk of cardiovascular disease, and even 

small elevations in HDL may confer protective 

cardiovascular effects.[26] 

No significant differences were observed between the 

groups with respect to fasting blood glucose, total 

cholesterol, triglycerides, or LDL cholesterol. This 

lack of statistical significance may be attributable to 

several factors. The participants in both groups were 

young, apparently healthy adults who had not yet 

developed overt metabolic disturbances. 

Additionally, genetic predisposition, dietary habits, 

and other lifestyle variables may independently 

influence glycemic and lipid parameters, potentially 

decreasing the observable effects of exercise status 

alone. 

 

CONCLUSION 

 

Our study concluded that regular exercise is strongly 

associated with multiple dimensions of health and 

well-being in young adult males. Our findings reveal 

that young adults who engage in regular exercise for 

at least six months exhibit significantly superior 

cognitive function, markedly better sleep quality, 

lower perceived stress levels, and improved 

metabolic health indicators compared to their 

sedentary peers. Since early adulthood is a key period 

for primordial and primary prevention, promoting 

regular exercise in young adults may have long-term 

benefits for mental and physical health. 

Future Research Directions 

Conduct longitudinal randomised controlled trials  

Incorporate dietary assessment. 

Examine dose-response relationships (frequency, 

intensity, duration of exercise). 

 



2867 

 International Journal of Medicine and Public Health, Vol 16, Issue 2, April-June 2026 (www.ijmedph.org) 

 

REFERENCES 
 
1. Brown C, Richardson K, Halil-Pizzirani B, et al. PEAK Mood, 

Mind, and Marks: a pilot study of an intervention to support 
university students’ mental and cognitive health through 

physical exercise. Front Psychiatry. 2024; 

2. Lynch T, Soukup GJ, Gallant K, et al. A scoping review of 
physically active learning in postsecondary settings. J Phys 

Act Health. 2022;19(6):454-466. 

3. Zhang, Y., Zhang, H., Ma, X., & Di, Q. (2020). Mental Health 
Problems during the COVID-19 Pandemics and the Mitigation 

Effects of Exercise: A Longitudinal Study of College Students 

in China. International journal of environmental research and 
public health, 17(10), 3722. 

4. Lynch, J., O'Donoghue, G., &Peiris, C. L. (2022). Classroom 

Movement Breaks and Physically Active Learning Are 
Feasible, Reduce Sedentary Behaviour and Fatigue, and May 

Increase Focus in University Students: A Systematic Review 

and Meta-Analysis. International journal of environmental 
research and public health, 19(13), 7775.  

5. Wittens, M. M. J., Denissen, S., Sima, D. M., Fransen, E., 

Niemantsverdriet, E., Bastin, C., Benoit, F., Bergmans, B., 
Bier, J. C., de Deyn, P. P., Deryck, O., Hanseeuw, B., Ivanoiu, 

A., Picard, G., Ribbens, A., Salmon, E., Segers, K., Sieben, 
A., Struyfs, H., Thiery, E., … Engelborghs, S. (2024). Brain 

age as a biomarker for pathological versus healthy ageing - a 

REMEMBER study. Alzheimer's research & therapy, 16(1), 
128.  

6. Li, P., Ni, S., Lin, X., Ding, Z., Zeng, N., Zhao, Y., Mei, H., 

Chen, X., Gao, N., Wei, H., Li, T., Yang, Y., Yang, B., Tian, 
Y., Hara, N., Wang, T., Zhang, J., Yan, W., Yuan, J., Han, Y., 

… Lu, L. (2025). Systematic review and meta-analysis of 

brain neuroimaging abnormalities in COVID-19 patients and 
survivors. Psychoradiology, 5, kkaf030.  

7. Zhu, L., Yu, Q., Herold, F., Cheval, B., Dong, X., Cui, L., 

Xiong, X., Chen, A., Yin, H., Kong, Z., Mueller, N., Kramer, 
A. F., & Zou, L. (2021). Brain Structure, Cardiorespiratory 

Fitness, and Executive Control Changes after a 9-Week 

Exercise Intervention in Young Adults: A Randomized 

Controlled Trial. Life (Basel, Switzerland), 11(4), 292.  

8. Hillman, C. H., Erickson, K. I., & Kramer, A. F. (2008). Be 

smart, exercise your heart: exercise effects on brain and 
cognition. Nature reviews. Neuroscience, 9(1), 58–65.  

9. Alexander, M., & Machado, L. (2024). Chronic exercise and 

neuropsychological function in healthy young adults: a 
randomised controlled trial investigating a running 

intervention. Cognitive processing, 25(2), 241–258.  

10. Pascoe, M., Bailey, A. P., Craike, M., Carter, T., Patten, R., 
Stepto, N., & Parker, A. (2020). Physical activity and exercise 

in youth mental health promotion: a scoping review. BMJ 

open sport & exercise medicine, 6(1), e000677.  
11. World Health Organization. (2011). Waist circumference and 

waist-hip ratio: Report of a WHO expert consultation, Geneva, 

8–11 December 2008. World Health Organization. 
12. Whelton, P. K., Carey, R. M., Aronow, W. S., Casey, D. E., 

Jr, Collins, K. J., Dennison Himmelfarb, C., DePalma, S. M., 

Gidding, S., Jamerson, K. A., Jones, D. W., MacLaughlin, E. 
J., Muntner, P., Ovbiagele, B., Smith, S. C., Jr, Spencer, C. C., 

Stafford, R. S., Taler, S. J., Thomas, R. J., Williams, K. A., Sr, 

Williamson, J. D., … Wright, J. T., Jr (2018). 2017 
ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/N

MA/PCNA Guideline for the Prevention, Detection, 

Evaluation, and Management of High Blood Pressure in 
Adults: Executive Summary: A Report of the American 

College of Cardiology/American Heart Association Task 

Force on Clinical Practice Guidelines. Hypertension (Dallas, 

Tex. : 1979), 71(6), 1269–1324.  

13. Kokmen, E., Naessens, J. M., &Offord, K. P. (1987). A short 

test of mental status: description and preliminary results. 
Mayo Clinic proceedings, 62(4), 281–288. 

https://doi.org/10.1016/s0025-6196(12)61905-3 

14. Buysse, D. J., Reynolds, C. F., 3rd, Monk, T. H., Berman, S. 
R., &Kupfer, D. J. (1989). The Pittsburgh Sleep Quality 

Index: a new instrument for psychiatric practice and research. 

Psychiatry research, 28(2), 193–213.  
15. Cohen, S., Kamarck, T., &Mermelstein, R. (1983). A global 

measure of perceived stress. Journal of health and social 

behavior, 24(4), 385–396. 
16. Poon, E. T., Wongpipit, W., Li, H. Y., Wong, S. H., Siu, P. 

M., Kong, A. P., & Johnson, N. A. (2024). High-intensity 

interval training for cardiometabolic health in adults with 
metabolic syndrome: a systematic review and meta-analysis 

of randomised controlled trials. British journal of sports 

medicine, 58(21), 1267–1284.  
17. Kaur, Sukhminder& Arora, Chitra& Kaur, Simarjeet. (2020). 

Effect of Physical Activity on Perceived Stress, Sleep Quality 

and Subjective Happiness during Middle Age. Saudi Journal 
of Humanities and Social Sciences. 5. 730-739. 

10.36348/sjhss.2020.v05i12.004.  

18. Serrablo-Torrejon, I., Lopez-Valenciano, A., Ayuso, M., 
Horton, E., Mayo, X., Medina-Gomez, G., Liguori, G., & 

Jimenez, A. (2020). High intensity interval training exercise-

induced physiological changes and their potential influence on 
metabolic syndrome clinical biomarkers: a meta-analysis. 

BMC endocrine disorders, 20(1), 167.  

19. Hall, J. E. (2021). Guyton and Hall textbook of medical 
physiology (14th ed.). Elsevier. 

20. Lee, E., Kolunsarka, I., Kostensalo, J., Ahtiainen, J. P., 

Haapala, E. A., Willeit, P., Kunutsor, S. K., &Laukkanen, J. 
A. (2022). Effects of regular sauna bathing in conjunction with 

exercise on cardiovascular function: a multi-arm, randomized 

controlled trial. American journal of physiology. Regulatory, 
integrative and comparative physiology, 323(3), R289–R299. 

21. Green, D. J., Hopman, M. T., Padilla, J., Laughlin, M. H., 

&Thijssen, D. H. (2017). Physiological Reviews, 97(2), 495–
528. 

22. Pescatello, L. S., et al. (2015). Current Hypertension Reports, 

17(11), 87. 
23. Robinson-Cohen, C., Littman, A. J., Duncan, G. E., Weiss, N. 

S., Sachs, M. C., Ruzinski, J., Kundzins, J., Rock, D., de Boer, 

I. H., &Kestenbaum, B. R. (2014). Physical activity and 
change in estimated GFR among persons with CKD. Journal 

of the American Society of Nephrology, 25(2), 399–406. 

24. Greenwood, S. A., Koufaki, P., Mercer, T. H., MacLaughlin, 
H. L., Rush, R., Lindup, H., O’Connor, E., Jones, C., Hendry, 

B. M., Macdougall, I. C., & Cairns, H. S. (2015). Effect of 
exercise training on estimated GFR, vascular health, and 

cardiorespiratory fitness in patients with chronic kidney 

disease: A pilot randomized controlled trial. American Journal 
of Kidney Diseases, 65(3), 425–434. 

25. Chaudhary, D. C. (2024). Investigating the influence of 

physical activity on blood lipid profiles. International Journal 
of Physiology, Health and Physical Education, 6(1), 33–36. 

26. Gordon, D. J., Probstfield, J. L., Garrison, R. J., Neaton, J. D., 

Castelli, W. P., Knoke, J. D., Jacobs, D. R., Bangdiwala, S., 
&Tyroler, H. A. (1989). High-density lipoprotein cholesterol 

and cardiovascular disease: Four prospective American 

studies. Circulation, 79(1), 8–15. 

 


