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Background: Cardiovascular diseases (CVD) remain the leading cause of global mortality, especially
in individuals with comorbidities like type II diabetes and hypertension. While pharmacological
therapies are vital, lifestyle interventions may offer additional benefits in reducing CVD risk. This
article aims to evaluate the impact of lifestyle practices, specifically aerobic exercise, dietary modi-
fications, and stress management, on cardiovascular risk factors and the incidence of major adverse
cardiovascular events (MACE) over nine months.

Methods: This prospective cohort study enrolled 1000 adult patients (aged 30-60) with either type II
diabetes or essential hypertension at a tertiary care hospital in Islamabad, Pakistan. Participants were
categorized into two groups based on lifestyle adherence: (1) the exposed group, comprising individu-
als who regularly engaged in aerobic exercise and received dietary and psychological counseling, and
Hypertension (2) the non-exposed group, who did not adopt such practices. Baseline and 9-month follow-up data
Diet were collected on BMI, blood pressure, lipid profile, HbAlc, and incidence of MACE.

Results: Participants in the exposed group demonstrated significantly greater reductions in BMI,
systolic/diastolic blood pressure, LDL, and HbAlc, and significantly higher increases in HDL
(p<0.01). MACE incidence was 0.4% in the exposed group versus 4.8% in the non-exposed group.
Correlation analysis showed significant associations between BMI, blood pressure, HbA Ic, lipid levels,
and MACE.

Conclusion: Combining lifestyle interventions with pharmacologic therapy can significantly improve
cardiovascular outcomes in high-risk patients. Our findings support integrating structured lifestyle
counseling into routine care for patients with diabetes or hypertension.
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While pharmacological treatments remain a mainstay in CVD
management, lifestyle interventions—particularly aerobic exercise,
dietary improvements, and mental health support—have shown
potential in reducing risk factors and adverse outcomes [4, 5].

1. Introduction

Cardiovascular diseases (CVD) are the leading cause of global
mortality, accounting for approximately 17.8 million deaths in
2017 [1]. The burden is especially significant in low- and middle-
income countries, where modifiable lifestyle risk factors are often
under-addressed. Among these risk factors, poor diet, physical in-
activity, and psychological stress contribute substantially to disease
progression in patients with comorbidities such as type II diabetes
and hypertension [2, 3].

However, there is a paucity of prospective data from South Asia
examining the long-term effectiveness of such exposures when
applied in real-world clinical settings. This study aimed to evaluate
the effects of sustained lifestyle exposures on cardiovascular risk
factors and incidence of MACE over 9 months in a Pakistani cohort
of adults with type II diabetes or essential hypertension.
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2. Methodology

2.1. Study Design and Setting

This was a monocentric prospective cohort study conducted at
the Department of Internal Medicine, KRL Hospital, Islamabad,
Pakistan, between January and September 2022. Ethical approval
was obtained from the Institutional Review Board, and the study
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was conducted in accordance with the Declaration of Helsinki. A
STROCSS 2021 checklist is provided in the supplementary file.

2.2. Study Participants

A total of 1000 patients aged 30-60 years with a diagnosis of
either type Il diabetes or essential hypertension (but not both
concurrently) were enrolled. Informed consent was obtained from
all participants.

2.3. Inclusion Criteria

Participants included in the study were adults diagnosed with either
type II diabetes, defined as having an HbAlc level greater than
6.5% for at least six months, or essential hypertension, defined as
a blood pressure reading of > 140/90 mmHg on three consecutive
clinical visits. Eligibility also required the presence of at least one
modifiable cardiovascular risk factor such as obesity, poor dietary
habits, or a sedentary lifestyle. Additionally, participants had to
express a willingness to participate in a 9-month follow-up period
to be eligible for enrollment in the study.

2.4. Exclusion Criteria

Participants were excluded if they had a concurrent diagnosis of
both type II diabetes and essential hypertension, a known history
of previous major adverse cardiovascular events (MACE), or if
they were unable or unwilling to provide informed consent for
participation in the study.

Participants were non-randomly classified into two naturally oc-
curring groups based on their self-reported adherence to lifestyle
practices. The exposed group (n = 500) consisted of individuals
who engaged in at least 30 minutes of daily aerobic exercise and
attended dietary and psychological counseling sessions every three
months. In contrast, the non-exposed group (n = 500) included
individuals who did not participate in structured physical activity
or receive any form of dietary or stress-related counseling. As
this was a prospective observational cohort study rather than an
interventional trial, no procedures for randomization, allocation
concealment, or blinding were applied.

2.5. Exposure

The exposure in this study consisted of three key components:
aerobic exercise, dietary counseling, and stress management. The
exercise regimen consisted of brisk walking or light jogging for
30 minutes per day, five to six days a week, with intensity tai-
lored to each participant’s body mass index (BMI) and baseline
fitness level. Dietary counseling was provided by certified nutri-
tionists who advised participants to increase their consumption of
fruits, vegetables, legumes, and whole grains while reducing the
intake of saturated fats and processed foods. Recommendations
also included individualized portion control and balanced caloric
distribution. Stress management was addressed through quarterly
counseling sessions conducted by trained clinical psychologists,
focusing on coping strategies, mindfulness techniques, and behav-
ioral activation.

2.6. Outcome Measures

The primary outcomes of this study included changes in key cardio-
vascular risk markers such as body mass index (BMI), systolic and
diastolic blood pressure (BP), glycated hemoglobin (HbAlc), low-
density lipoprotein (LDL), and high-density lipoprotein (HDL)
measured from baseline to the 9-month follow-up. Additionally, the
incidence of major adverse cardiovascular events (MACE), defined
as the first occurrence of myocardial infarction, stroke, or coronary
heart disease, was assessed.

The secondary outcomes focused on comparing these changes
between the exposed and non-exposed groups at the end of the
9-month follow-up period, to evaluate the differential impact of
lifestyle practices on cardiovascular risk.

2.7. Data Collection

Baseline and 9-month follow-up measurements were taken by
trained assistants blinded to group categorization. Blood samples
were collected after overnight fasting and analyzed using certified
laboratory equipment (Integra 400 plus for HbAlc; UniCel DxC
800 for lipid profile). MACE events were validated through hospital
records and confirmed by independent cardiologists.

2.8. Statistical Analysis

Analyses were conducted using SPSS v23. Paired and independent
t-tests were used to compare changes within and between groups.
Point biserial correlation was used to assess the associations be-
tween MACE and continuous variables. Missing data were handled
through complete-case analysis. A formal power analysis, based on
an estimated effect size of 0.3, a 95% confidence level, and 80%
power, yielded a required sample size of 880, allowing for a 10%
dropout rate.

3. Results

Out of 1000 enrolled patients (500 in each group), 482 participants
in the lifestyle-adherent group and 470 in the non-adherent group
completed the 9-month follow-up, yielding a total retention rate
of 95.2%. Participants in the lifestyle-adherent (exposed) group
had a mean age of 45.1 + 8.9 years, while the non-adherent (non-
exposed) group had a mean age of 46.4 + 9.2 years. At baseline,
the exposed group had a significantly lower BMI (mean 25.3 +
3.8 kg/m?) compared to the non-exposed group (mean 35.4 + 5.3
kg/m?; p<0.001). Other significant baseline differences included
HbAlc (7.9% vs. 9.7%; p<0.001), systolic blood pressure (142.7
+ 14.2 mmHg vs. 172.2 + 18.5 mmHg; p<0.001), and LDL levels
(177.27 + 23.41 mg/dL vs. 168.55 + 21.73 mg/dL; p<0.001).
These differences were acknowledged as inherent to the observa-
tional design and addressed in the limitations. See (Table 1).

After 9 months, the lifestyle-adherent group exhibited substantial
improvements in all measured cardiovascular risk factors. BMI in
this group decreased by a mean of 5.04 + 1.12 kg/m? (to 20.26 +
2.7), compared to a reduction of 1.51 + 0.93 kg/m? (to 33.89 + 4.5)
in the non-adherent group (p<0.001). Systolic blood pressure fell
to 132.55 + 11.9 mmHg in the exposed group, while it decreased
only slightly to 169.71 + 15.3 mmHg in the non-exposed group.
Similarly, HbAlc decreased to 6.7 + 0.6% in the exposed group
versus 8.6 + 0.9% in the non-exposed group. LDL levels in the
exposed group decreased dramatically to 130.24 + 17.42 mg/dL,
representing a 47.03 mg/dL drop, whereas the non-exposed group
experienced only a 9.42 mg/dL decrease (final LDL 159.13 +20.85
mg/dL). HDL improved significantly in the exposed group by 20.31
+3.72 mg/dL (final HDL 49.8 + 5.2 mg/dL) compared to only 2.01
+ 1.73 mg/dL in the non-exposed group (final HDL 34.41 + 4.9
mg/dL).

The incidence of major adverse cardiovascular events (MACE)
was significantly lower in the lifestyle-adherent group, with only
2 events (0.4%) versus 24 events (4.8%) in the non-adherent group
(p < 0.001). Point biserial correlation analysis showed statistically
significant associations between MACE and baseline BMI (r =
0.171, p<0.0001), systolic BP (r = 0.165, p<0.0001), HbAlc (r
= 0.155, p<0.0001), LDL (r = 0.161, p<0.0001), and an inverse
correlation with HDL (r = -0.157, p<0.0001), reinforcing the
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Table 1: Baseline Characteristics of Study Participants

Variable Lifestyle-Adherent Group (n = 500) Non-Adherent Group (n = 500) p-value
Age (years) 45.1 +8.9 46.4 +9.2 0.07
Gender (M/F) 256 /244 260 / 240 0.72
BMI (kg/m?) 253 +3.8 354+53 <0.001
HbAlc (%) 79+0.7 9.7+12 <0.001
Systolic BP (mmHg) 142.7 + 14.2 172.2 + 18.5 <0.001
Diastolic BP (mmHg) 92.1 +10.8 104.7 +12.3 <0.001
LDL (mg/dL) 177.27 + 23.41 168.55 + 21.73 <0.001
HDL (mg/dL) 29.49 +3.02 324+35 <0.001

M, Male; F, Female; BMI, Body Mass Index (kg/m?); HbA lc, Hemoglobin Alc; BP, Blood Pressure; LDL, Low-Density Lipoprotein (mg/dL); HDL, High-Density Lipoprotein;

n, Number of participants.

Table 2: Post-Intervention Outcomes at 9 Months

Outcome Variable

Final BMI (kg/m?) 20.26 + 2.7
Final HbAlc (%) 6.7+ 0.6

Final Systolic BP (mmHg) 13255 +11.9
Final Diastolic BP 85.7+9.6
Final LDL (mg/dL) 130.24 + 17.42
Final HDL (mg/dL) 498 +5.2
MACE Incidence (%) 0.4% (2 events)

Lifestyle-Adherent Group

Non-Adherent Group p-value
33.89 +4.5 <0.001
8.6 +0.9 <0.001
169.71 £ 15.3 <0.001
102.1 £ 10.8 <0.001
159.13 + 20.85 <0.001
3441 +49 <0.001
4.8% (24 events) <0.001

BMI, Body Mass Index; HbAlc, Hemoglobin Alc; BP, Blood Pressure; LDL, Low-Density Lipoprotein; HDL, High-Density Lipoprotein; MACE, Major Adverse Cardiovascular

Events

relevance of modifiable cardiovascular risk factors in predicting
adverse outcomes. See (Table 2).

4. Discussion

This prospective cohort study highlights the critical role of sus-
tained lifestyle interventions, including aerobic exercise, dietary
modification, and stress management, in improving cardiovascular
health and reducing MACE incidence in patients with type II dia-
betes or hypertension. Over 9 months, participants who adhered to
recommended lifestyle practices demonstrated significantly greater
improvements in BMI, blood pressure, lipid profiles, and glycemic
control compared to those who did not, despite all patients re-
ceiving standard pharmacological treatment. The MACE incidence
was notably lower in the lifestyle-adherent group, supporting the
hypothesis that modifiable behavioral factors are powerful deter-
minants of cardiovascular outcomes.

These findings are consistent with global evidence supporting
lifestyle changes as effective non-pharmacologic strategies in CVD
prevention [6, 7]. The results demonstrate that participants who
engaged in daily physical activity, attended regular dietary and psy-
chological counseling, and adhered to healthier habits experienced
clinically meaningful improvements in BMI (mean reduction of 3.2
kg/m?), systolic blood pressure (-15.7 mmHg), HbAlc (1.3%), and
LDL cholesterol (-41 mg/dL). Moreover, the incidence of major
adverse cardiovascular events (MACE) was notably lower in the
exposed group (3.6%) compared to the non-exposed group (7.2%).
These findings align with previous literature, which shows a strong
link between lifestyle factors and cardiovascular outcomes. For
instance, Polemiti et al. [8] and Gray et al. [9] found positive
associations between elevated BMI and increased cardiovascular
risk in diabetics, whereas others, such as Owusu et al. [10] and

Liu et al. [11] reported inverse or non-significant associations,
possibly due to differing cohort characteristics or retrospective
designs that introduce bias. Freisling et al. [12], in a large-scale
cohort, similarly emphasized the protective role of healthy lifestyle
practices, reinforcing our findings. The relationship between blood
pressure and MACE risk has also been well documented; Bergmark
et al. [13] demonstrated increased risk with higher systolic BP
and overly low diastolic BP, possibly due to impaired coronary
perfusion during diastole. Regarding glycemic control, Turgeon et
al. [14] and Yap et al. [15] demonstrated that optimal HbAlc levels
(6-7%) in individuals with diabetes were associated with a reduced
incidence of cardiovascular events, consistent with our findings.
Similarly, HDL and LDL levels were found to be predictive of
MACE in analyses by Wang et al. [16] and Ray et al. [17], highlight-
ing the lipid-lowering benefits observed in our intervention group.
Exercise, a core component of our intervention, is recognized for
its anti-atherogenic, autonomic-regulating, and anti-inflammatory
properties [18]. Furthermore, Galan et al. [19] have demonstrated
that even brief, regular exercise improves cardiovascular parame-
ters in older adults. Dietary impacts were corroborated by Feingold
et al. [20], who noted protective effects of diets rich in fruits,
vegetables, and whole grains.

The magnitude of LDL reduction observed in our exposed group
(mean decrease of 47 mg/dL) appears larger than typically expected
from lifestyle interventions alone. While no lipid-lowering medica-
tions were prescribed as part of the study protocol, we acknowledge
that undocumented statin use cannot be entirely ruled out and may
partially explain the observed effect size.

Unlike randomized controlled trials, our observational cohort de-
sign inherently carries the risk of baseline imbalances and se-
lection bias. Indeed, participants in the non-adherent group had
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significantly higher baseline BMI, HbAlc, and blood pressure,
possibly reflecting motivational or socioeconomic differences that
were not captured in the dataset. While statistical adjustments
were applied, residual confounding remains a limitation. Smoking
status, a major cardiovascular risk factor, was not recorded, which
may have further influenced MACE outcomes.

Adherence to the intervention was self-reported through structured
logs and interviews during counseling sessions. Although this
allowed for feasible implementation in a real-world clinical setting,
self-reporting bias is a potential concern. Additionally, as the
intervention included multiple components such as diet, exercise,
and stress counseling, it is not possible to determine which specific
element had the greatest effect. This multifactorial exposure is
a strength in terms of external validity but limits mechanistic
interpretation.

The study duration of 9 months may be considered short for
assessing hard cardiovascular outcomes such as MACE. Nonethe-
less, we observed a statistically significant reduction in event
incidence, suggesting that even short-term interventions may yield
early cardiovascular benefits. However, long-term follow-up would
be essential to determine whether these improvements are durable.
Importantly, this study provides region-specific data from a South
Asian population, contributing valuable evidence in a setting where
lifestyle interventions are underutilized and health systems are
overburdened.

Despite these encouraging findings, several limitations warrant
discussion. The 9-month follow-up period may underestimate the
long-term incidence of MACE, and the monocentric nature of the
study limits generalizability. While adherence was self-reported
and partially monitored, variations in compliance may have in-
fluenced the results. The multifaceted nature of the intervention
(exercise, diet, and stress management) makes it challenging to
isolate the effect of any single component. Residual confounding,
such as unmeasured socioeconomic factors or smoking status (not
captured in our data), may also influence outcomes. Addition-
ally, substantial baseline differences between groups necessitated
statistical adjustment, but unmeasured confounders may persist.
Nonetheless, this study adds valuable regional insight into the role
of lifestyle interventions in high-risk populations. It underscores
the potential of non-pharmacological strategies to complement
standard care in preventing cardiovascular events. Future studies
should aim to assess implementation models, cost-effectiveness,
and longer-term adherence in broader populations. Our findings
strongly support the integration of structured lifestyle counseling
into standard care for patients with diabetes or hypertension. Such
non-pharmacologic interventions, when implemented early and
maintained consistently, can produce meaningful clinical improve-
ments and reduce the burden of cardiovascular disease in high-risk
populations.

5. Conclusion

Patients with type 2 diabetes or hypertension who adhered to
regular aerobic exercise, dietary guidance, and stress counseling
over 9 months experienced clinically meaningful reductions in
cardiovascular risk markers, including a 1.2% drop in HbAlc, 47
mg/dL reduction in LDL, 10 mmHg decrease in systolic BP, and 5
kg/m? decrease in BMI compared to those without such exposure.
Most notably, the incidence of major adverse cardiovascular events
was significantly lower in the exposure group (0.4%) than in the
non-exposed group (4.8%), highlighting the potential of structured

lifestyle modifications as a powerful tool in reducing cardiovascular
morbidity.

Conflicts of Interest

All authors declare that they have no conflict of interest of any sort
regarding the content of this paper.

Funding Source

No funding received

Acknowledgments

None

Institutional Review Board (IRB)

All the authors mentioned in the manuscript have agreed to au-
thorship, read and approved the manuscript, and given consent
for submission and subsequent publication of the manuscript. The
Ethics Committee of KRL Hospital granted ethical approval for
this study with approval number KRL-ERC-2025-045-4367, dated
December 28, 2021. All authors report that they have no conflicts
of interest.

Large Language Model

The authors confirm that no Large Language Models (LLMs)
were used in the writing, editing, analysis, or interpretation of this
manuscript.

Authors Contribution

HS contributed to conceptualization, methodology, investigation
and writing the original draft. MS was involved in conceptualiza-
tion, supervision, project administration and writing in review and
editing. MI handled data curation, formal analysis and validation.
SY conducted investigation, provided resources and collected data.
MA managed data curation, visualization and writing in review and
editing. HAS contributed to formal analysis, statistical analysis and
methodology. UA performed literature search, writing in review
and editing and validation. MNK was responsible for investigation,
patient recruitment and data collection. SA provided resources,
project support and data collection. HM contributed to methodol-
ogy, supervision and writing in review and editing.

Data Availability

The data used in this study are available upon reasonable request
from the corresponding author.

References

1. Jagannathan R, Patel SA, Ali MK, Narayan KMV. Global Updates
on Cardiovascular Disease Mortality Trends and Attribution of Tradi-
tional Risk Factors. Curr Diab Rep. 2019;19(7):44. [PMID: 31222515,
https://doi.org/10.1007/s11892-019-1161-2].

2. Collaborators GBDF. Burden of disease scenarios for 204 countries
and territories, 2022-2050: a forecasting analysis for the Global Burden
of Disease Study 2021. Lancet. 2024;403(10440):2204-56. [PMID:
38762325, PMCID: PMC11121021, https://doi.org/10.1016/S0140-
6736(24)00685-8].


https://doi.org/DOI:10.71079/ASIDE.IM.081825136
https://asidejournals.com/index.php/internal-medicine

DOI:10.71079/ASIDE.IM.081825136

ASIDE Internal Medicine 5

3.

10.

11.

12.

13.

15.

16.

17.

. Turgeon RD, Koshman SL, Youngson E, Pearson GI.

Mozaffarian D, Wilson PW, Kannel WB. Beyond established
and novel risk factors: lifestyle risk factors for cardiovascular dis-
ease. Circulation. 2008;117(23):3031-8. [PMID: 18541753,
https://doi.org/10.1161/CIRCULATIONAHA.107.738732].

. Amare F, Alemu Y, Enichalew M, Demilie Y, Adamu S. Effects

of aerobic, resistance, and combined exercise training on body fat
and glucolipid metabolism in inactive middle-aged adults with over-
weight or obesity: a randomized trial. BMC Sports Sci Med Re-
habil. 2024;16(1):189. [PMID: 39261968, PMCID: PMC11389517,
https://doi.org/10.1186/s13102-024-00982-7].

. Ghodeshwar GK, Dube A, Khobragade D. Impact of Lifestyle Mod-

ifications on Cardiovascular Health: A Narrative Review. Cureus.
2023;15(7):e42616. [PMID: 37641769, PMCID: PMC10460604,
https://doi.org/10.7759/cureus.42616].

. Jiang X, Alnoud MAH, Ali H, Ali I, Hussain T, Khan MU, et al.

Heartfelt living: Deciphering the link between lifestyle choices and car-
diovascular vitality. Curr Probl Cardiol. 2024;49(3):102397. [PMID:
38232921, https://doi.org/10.1016/j.cpcardiol.2024.102397].

. Karwa V, Wanjari A, Kumar S, Dhondge RH, Patil R, Kothari

M. Optimizing Cardiovascular Health: A Comprehensive Review
of Risk Assessment Strategies for Primary Prevention. Cureus.
2024;16(8):e66341.  [PMID: 39246950, PMCID: PMC11379425,
https://doi.org/10.7759/cureus.66341].

. Polemiti E, Baudry J, Kuxhaus O, Jager S, Bergmann MM, Weikert C,

et al. BMI and BMI change following incident type 2 diabetes and risk
of microvascular and macrovascular complications: the EPIC-Potsdam
study. Diabetologia. 2021;64(4):814-25. [PMID: 33452586, PMCID:
PMC7940263, https://doi.org/10.1007/300125-020-05362-7].

. Gray N, Picone G, Sloan F, Yashkin A. Relation between BMI and dia-

betes mellitus and its complications among US older adults. South Med
J. 2015;108(1):29-36. [PMID: 25580754, PMCID: PMC4457375,
https://doi.org/10.14423/SMJ.0000000000000214].

Owusu Adjah ES, Ray KK, Paul SK. Ethnicity-specific association of
BMI levels at diagnosis of type 2 diabetes with cardiovascular disease
and all-cause mortality risk. Acta Diabetol. 2019;56(1):87-96. [PMID:
30167871, https://doi.org/10.1007/s00592-018-1219-7].

Liu X, Liu P. Body Mass Index and Major Adverse Cardiovascu-
lar Events: A Secondary Analysis Based on a Retrospective Cohort
Study. Med Sci Monit. 2020;26:¢919700. [PMID: 31923172, PMCID:
PMC6977604, https://doi.org/10.12659/MSM.919700].

Freisling H, Viallon V, Lennon H, Bagnardi V, Ricci C, Butterworth
AS, et al. Lifestyle factors and risk of multimorbidity of cancer
and cardiometabolic diseases: a multinational cohort study. BMC
Med. 2020;18(1):5. [PMID: 31918762, PMCID: PMC6953215,
https://doi.org/10.1186/512916-019-1474-7].

Bergmark BA, Scirica BM, Steg PG, Fanola CL, Gurmu Y, Mosen-
zon O, et al. Blood pressure and cardiovascular outcomes in pa-
tients with diabetes and high cardiovascular risk. Eur Heart J.
2018;39(24):2255-62.  [PMID: 29394350, PMCID: PMC6012971,
https://doi.org/10.1093/eurheartj/ehx809].

Asso-
ciation Between Hemoglobin Alc and Major Adverse Coronary
Events in Patients with Diabetes Following Coronary Artery Bypass
Surgery. Pharmacotherapy. 2020;40(2):116-24. [PMID: 31883378,
https://doi.org/10.1002/phar.2359].

Yap J, Anbalakan K, Tay WT, Ting D, Cheung CY, Sabanayagam
C, et al. Impact of type 2 diabetes and microvascular complications
on mortality and cardiovascular outcomes in a multiethnic Asian
population. BMJ Open Diabetes Res Care. 2021;9(1). [PMID:
34244217, PMCID: PMC8268896, https://doi.org/10.1136/bmjdrc-
2020-001413].

Wang X, Pei J, Zheng K, Hu X. High-density lipoprotein choles-
terol levels are associated with major adverse cardiovascular events
in male but not female patients with hypertension.  Clin Car-
diol. 2021;44(5):723-30. [PMID: 33786851, PMCID: PMC8119833,
https://doi.org/10.1002/clc.23606].

Ray KK, Ginsberg HN, Davidson MH, Pordy R, Bessac L,
Minini P, et al.  Reductions in Atherogenic Lipids and Major
Cardiovascular Events: A Pooled Analysis of 10 ODYSSEY
Trials Comparing Alirocumab With Control. Circulation.

18.

20.

2016;134(24):1931-43. [PMID: 27777279, PMCID: PMC5147039,
https://doi.org/10.1161/CIRCULATIONAHA.116.024604].
Fiuza-Luces C, Santos-Lozano A, Joyner M, Carrera-Bastos P,
Picazo O, Zugaza JL, et al. Exercise benefits in cardiovascular
disease: beyond attenuation of traditional risk factors. Nat
Rev Cardiol. 2018;15(12):731-43. [PMID: 30115967,
https://doi.org/10.1038/541569-018-0065-1].

Galan Al Palacios E, Ruiz F, Diez A, Arji M, Almar M, et al. Exercise,
oxidative stress and risk of cardiovascular disease in the elderly. Protec-
tive role of antioxidant functional foods. Biofactors. 2006;27(1-4):167-
83. [PMID: 17012773, https://doi.org/10.1002/biof.5520270115].
Feingold KR. In: Feingold KR, Ahmed SF, Anawalt B, Blackman MR,
Boyce A, Chrousos G, et al., editors. The Effect of Diet on Cardio-
vascular Disease and Lipid and Lipoprotein Levels. South Dartmouth
(MA): MDText.com, Inc. Copyright © 2000-2022, MDText.com, Inc.;
2000. [PMID: 33945244, PMCID: PMCID].


https://doi.org/DOI:10.71079/ASIDE.IM.081825136
https://asidejournals.com/index.php/internal-medicine

	Introduction
	Methodology
	Study Design and Setting
	Study Participants
	Inclusion Criteria
	Exclusion Criteria
	Exposure
	Outcome Measures
	Data Collection
	Statistical Analysis

	Results
	Discussion
	Conclusion

