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Abstract

Background: Participation in cardiac rehabilitation (CR) after coronary artery bypass grafting (CABG) is associated with
reduced morbidity and mortality [1, 2]. However, uptake in rural populations remains low due to access barriers [10].
Pragmatic, low-cost, multicomponent exercise programs may improve reach and outcomes in these settings.

Objective: To determine the feasibility and effectiveness of an 8-week multicomponent exercise program on
physiological outcomes in rural post-CABG patients.

Methods: In this parallel-group randomized controlled trial, 40 clinically stable adults enrolled between postoperative
day 3 to day 15 following CABG from rural communities were randomized (1:1) to a multicomponent exercise program
(intervention) or conventional CR (control). Feasibility outcomes included recruitment, retention, adherence, and adverse
events. Effectiveness outcomes were systolic blood pressure (SBP), diastolic blood pressure (DBP), and resting respiratory
rate (RR). Analyses included paired t-tests (within-group), independent t-tests (between-group), and ANCOVA adjusting
for baseline values. Effect sizes (Cohen’s d) and 95% confidence intervals (CI) were reported. Significance was set at p <
0.05.

Results: Recruitment was 83.3% (40/48), retention 95% (38/40), and adherence 88.5% =+ 5.2, with no major adverse
events. After adjustment, the intervention produced greater reductions than control in SBP (adjusted mean difference —9.5
mmHg; 95% CI —14.2 to —4.8; p < 0.001; d = 0.85), DBP (—7.2 mmHg; 95% CI —10.5 to —3.9; p < 0.001; d = 0.78), and
RR (2.8 breaths/min; 95% CI —4.1 to —1.5; p = 0.002; d = 0.65).

Conclusion: A multicomponent exercise program is feasible, safe, and clinically effective for improving physiological
parameters in rural post-CABG patients, supporting its use as an accessible CR model.
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INTRODUCTION training) provide comprehensive physiological benefits
Coronary artery bypass grafting (CABG) remains a and can be tailored to low-resource contexts [6, 7, 19,
cornerstone intervention for advanced coronary artery 20]. While evidence supports their efficacy in urban or
disease, improving survival and  symptoms. center-based CR, data on feasibility and effectiveness in
Postoperative recovery, however, depends substantially rural post-CABG populations are limited. Importantly,
on participation in cardiac rehabilitation (CR), which feasibility—encompassing  recruitment, adherence,
combines exercise training, risk factor modification, and retention, and safety—is critical for real-world
education [1-3]. Exercise-based CR  reduces implementation. This trial therefore aimed to evaluate
cardiovascular mortality and hospital readmissions and both feasibility and effectiveness of a structured
improves functional capacity and quality of life [I, multicomponent exercise program in rural post-CABG
2.8.17]. Despite strong guideline recommendations, CR patients.

participation is suboptimal, particularly in rural settings

[10, 15, 18]. Structural barriers—including limited MATERIALS AND METHODS

program  availability, transportation constraints, A prospective, parallel-group randomized controlled
financial costs, and reduced awareness—contribute to trial was conducted over 8 weeks in rural community and
low uptake and adherence [10]. Consequently, there is a primary care settings to maximize ecological validity.
pressing need for pragmatic, scalable CR models that Adults aged 40-75 years, 4-12 weeks post CABG,
can be delivered within community or home clinically stable, and cleared for exercise were eligible.
environments [4, 15]. Multicomponent exercise Exclusion  criteria  included unstable angina,
programs (aerobic, resistance, flexibility, and balance uncontrolled arrhythmias, severe musculoskeletal or
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neurological limitations, and cognitive impairment. A
sample of 40 (20/group) was estimated to detect a
moderate between-group effect (d~0.7) with 80% power
and 0=0.05, allowing for ~10% attrition. Participants
were randomized (computer-generated sequence) with
allocation concealment via sealed opaque envelopes.
Outcome assessors were blinded to group allocation.

Intervention (Multicomponent Program): Aecrobic
walking: 20-30 min/session, 5 days/week, moderate
intensity (Borg RPE 11-13), Resistance training: 2-3
sets of 10-15 repetitions for major muscle groups
(elastic bands/bodyweight), Flexibility: static stretching
of major muscle groups, Balance: tandem stance, single-
leg stance, functional reach tasks. The intervention was
initiated on postoperative day 3 and continued until
postoperative day 15, resulting in a total intervention
duration of 13 days. Progression was individualized
weekly based on tolerance.

Control (Conventional CR): Breathing exercises, light
mobility, and general walking advice without structured
progression. Such multicomponent exercise protocols
are consistent with established cardiac rehabilitation
guidelines [6, 21]. This early intervention corresponds to
Phase I cardiac rehabilitation and focuses on early
mobilization and prevention of postoperative
complications

OUTCOMES AND MEASUREMENTS:
Feasibility Outcomes: Feasibility of the intervention
was assessed using the following parameters:

e Recruitment rate: 83.3% (40/48 eligible participants
enrolled)

e Retention rate: 95% (38/40 participants completed
the study)

e Adherence rate: 88.5% = 5.2 (percentage of sessions
attended)

e Adverse events: No major cardiovascular or
musculoskeletal adverse events were reported during
the intervention period

Effectiveness: Systolic blood pressure (SBP) and

diastolic blood pressure (DBP) (mmHg) were measured

using a calibrated sphygmomanometer after a 10-minute
seated rest, with the average of two consecutive readings
recorded. Resting respiratory rate (RR) (breaths/min)
was measured over a 60-second period. Assessments
were performed at baseline (postoperative day 3) and at
the end of the intervention period (postoperative day 15).

STATISTICAL ANALYSIS:

Data normality was assessed using Shapiro—Wilk tests.
Continuous variables are presented as mean + SD.
Within-group changes were analyzed using paired t-
tests; between-group differences using independent t-
tests. ANCOVA compared post-intervention outcomes
with baseline values as covariates. Effect sizes (Cohen’s
d) and 95% CIs were calculated. Analyses were
conducted in IBM SPSS Statistics. Significance was set
atp <0.05.

RESULTS:
Participant Flow and Baseline Characteristics

Table 1: Baseline Demographic and Clinical Characteristics

Variable Intervention Group (n =20) | Control Group (n =20) | p-value
Age (years) 584+6.2 579458 0.78
Gender (Male/Female) 14/6 13/7 0.74
Time Since Surgery (days) 84+3.1 8.1+33 0.82
BMI (kg/m?) 26.1£3.2 25.8+3.0 0.69
SBP (mmHg) 140 £ 8 1387 041
DBP (mmHg) 90+5 88+6 0.36
Respiratory Rate (breaths/min) | 20 +2 19+£2 0.28

Baseline demographic and clinical characteristics of
participants are presented in Table 1. Participants were
recruited during the early postoperative phase, with a
mean time since surgery of approximately 8 days in both
groups. There were no statistically significant
differences between the intervention and control groups
with respect to age, gender distribution, time since
surgery, body mass index, systolic blood pressure,
diastolic blood pressure, and respiratory rate (p > 0.05

for all variables), indicating successful randomization
and baseline comparability between groups.

Feasibility Outcomes: Recruitment was 83.3%.
Adherence to the intervention averaged 88.5% =+ 5.2.
Retention was 95%. No major cardiovascular or
musculoskeletal adverse events occurred, indicating
good acceptability and safety.

Effectiveness QOutcomes:

Table 2: Outcome Measures Pre and Post Intervention.

Variable Group Pre (Mean | Post (Mean | Adjusted Mean | 95% CI | p- Effect
+ SD) + SD) Difference value Size (d)
SBP (mmHg) Intervention | 140+ 8 125+ 6 -9.5 (-14.2, <0.001 | 0.85
—4.8)
SBP (mmHg) | Control 138+7 134+7 — — — —
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DBP (mmHg) | Intervention | 90 £ 5 80+4 =7.2 (-10.5, <0.001 | 0.78

—3.9)
DBP (mmHg) | Control 88+ 6 86£5 — — — —
RR Intervention | 20 £2 16 £2 —2.8 (-4.1, 0.002 0.65
(breaths/min) —-1.5)
RR Control 19+£2 18+2 — — — —
(breaths/min)

Within-Group Changes effect size (d = 0.65) suggests a meaningful

In the intervention group, statistically significant
improvements were observed across all physiological
parameters following the 8-week multicomponent
exercise program. Specifically, systolic blood pressure
(SBP), diastolic blood pressure (DBP), and respiratory
rate (RR) demonstrated significant reductions (p <0.001
for all), indicating substantial physiological adaptation
to the exercise intervention. In contrast, the control
group showed minimal changes in SBP, DBP, and RR,
none of which reached statistical significance (p > 0.05).
This suggests that conventional rehabilitation alone was
insufficient to produce meaningful physiological
improvements within the study duration.

Between-Group Comparison (ANCOVA)

1. Systolic Blood Pressure (SBP): The intervention
group demonstrated a significant reduction in SBP from
140 = 8 mmHg to 125 + 6 mmHg, with an adjusted mean
difference of —9.5 mmHg (95% CI: —14.2 to —4.8; p <
0.001).This reduction is both statistically significant and
clinically meaningful, as even a 10 mmHg decrease in
SBP has been associated with a substantial reduction in
cardiovascular morbidity and mortality [12,22].The
large effect size (d = 0.85) indicates that the intervention
had a strong impact, likely due to improved vascular
function, reduced peripheral resistance, and enhanced
autonomic regulation resulting from regular aerobic and
resistance training. In comparison, the control group
showed only a minor reduction (—4 mmHg), which was
not statistically significant.

2. Diastolic Blood Pressure (DBP): A significant
reduction in DBP was observed in the intervention
group, decreasing from 90 + 5 mmHg to 80 £ 4 mmHg,
with an adjusted mean difference of —7.2 mmHg (95%
CI: —10.5 to —3.9; p < 0.001). This improvement reflects
enhanced arterial compliance and reduced vascular
resistance, commonly associated with regular exercise
training. The effect size (d = 0.78) indicates a moderate
to large effect, confirming that the multicomponent
exercise program was effective in improving diastolic
blood pressure control. The control group exhibited only
a minimal and non-significant reduction, suggesting
limited physiological adaptation in the absence of
structured exercise progression.

3. Respiratory Rate (RR): The intervention group
showed a significant reduction in respiratory rate from
20 £ 2 to 16 + 2 breaths/min, with an adjusted mean
difference of —2.8 breaths/min (95% CI: —4.1 to —1.5; p
0.002). This reduction indicates improved
cardiorespiratory efficiency, likely due to enhanced
oxygen utilization, improved respiratory muscle
function, and reduced work of breathing. The moderate

physiological improvement. In contrast, the control
group demonstrated only a slight, non-significant
change, further highlighting the effectiveness of the
structured exercise intervention.

Overall Interpretation

The ANCOVA-adjusted analysis confirms that the
multicomponent  exercise program resulted in
significantly greater improvements in all measured
physiological parameters compared to conventional
rehabilitation. The observed moderate to large effect
sizes indicate that the intervention was not only
statistically effective but also clinically impactful,
supporting its use in post-CABG rehabilitation.

Clinical Significance

The reduction in systolic blood pressure (~10 mmHg) is
particularly important, as it is associated with a
significant decrease in cardiovascular risk, including
reduced incidence of stroke and myocardial infarction
[12, 22]. Additionally, the improvement in respiratory
rate reflects enhanced ventilatory efficiency and
cardiopulmonary recovery, which are essential
components of functional rehabilitation in post-CABG
patients [13, 23].

DISCUSSION

This randomized trial demonstrates that a community-
deliverable multicomponent exercise program is both
feasible and effective for rural post CABG patients. High
adherence and retention suggest strong acceptability
despite typical rural barriers, supporting the practicality
of this model [4, 9, 10, 15, 18].

Comparison with existing literature: The magnitude
of blood pressure reduction observed in this study is
consistent with prior meta-analyses demonstrating that
structured exercise training yields clinically significant
reductions in SBP and DBP in cardiac populations [1, 2,
12, 17]. Exercise-based CR has also been shown to
reduce cardiovascular mortality and hospitalizations [1,
2, 8], reinforcing the clinical relevance of the present
findings. Our results extend this evidence specifically to
rural populations, where data remain limited [18].
Physiological mechanisms: The improvements in SBP
and DBP may be attributed to enhanced endothelial
function, increased nitric oxide bioavailability,
improved arterial compliance, and reduced sympathetic
activity following regular aerobic and resistance
exercise [12, 24]. Resistance training contributes to
peripheral muscle strength and improved metabolic
efficiency, while aerobic exercise enhances stroke
volume and cardiac output [19, 20]. The observed
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reduction in RR likely reflects improved ventilatory
efficiency, respiratory muscle conditioning, and reduced
work of breathing, consistent with pulmonary
rehabilitation principles [13, 23].

Feasibility and implementation relevance: Feasibility
outcomes in this study were particularly strong, with
adherence approaching 90% and minimal attrition.
These findings are important given the well-documented
barriers to CR participation in rural settings, including
travel distance and lack of facilities [10, 18]. The use of
a simple, low-cost, home- or community-based program
likely contributed to high adherence, aligning with
evidence supporting home-based CR as an effective
alternative to center-based models [4, 9, 15, 25].
Strengths: Key strengths include the randomized
design, use of ANCOVA to control baseline differences,
reporting of effect sizes and confidence intervals, and
focus on a rural population, which enhances external
validity and real-world applicability.

Limitations: The study is limited by its relatively small
sample size and short intervention duration, which may
limit generalizability and long-term inference.
Additionally, only physiological outcomes were
assessed; inclusion of functional capacity, psychological
status, and quality of life would provide a more
comprehensive evaluation.

Future directions: Future research should incorporate
longer follow-up periods to assess sustainability, include
multidimensional outcomes (e.g., quality of life,
depression), and explore cost-effectiveness and
scalability through integration with primary healthcare
systems and community health workers.

Conclusion

A structured multicomponent exercise program is
feasible, safe, and effective for improving blood
pressure and respiratory rate in rural post-CABG
patients. This approach offers a practical pathway to
expand cardiac rehabilitation access in underserved
settings.

References

1. Anderson L, Oldridge N, Thompson DR, Zwisler
AD, Rees K, Martin N, Taylor RS. Exercise-Based
Cardiac Rehabilitation for Coronary Heart Disease:
Cochrane Systematic Review and Meta-Analysis. J
Am Coll Cardiol. 2016 Jan 5; 67(1):1-12. doi:
10.1016/j.jacc.2015.10.044. PMID: 26764059.

2. Taylor RS, Brown A, Ebrahim S, Jolliffe J, Noorani
H, Rees K, Skidmore B, Stone JA, Thompson DR,
Oldridge N. Exercise-based rehabilitation for
patients with coronary heart disease: systematic
review and meta-analysis of randomized controlled
trials. Am J Med. 2004 May 15; 116(10):682-92. doi:
10.1016/j.amjmed.2004.01.009. PMID: 15121495.

3. Piepoli MF, Corra U, Adamopoulos S, Benzer W,
Bjarnason-Wehrens B, Cupples M, Dendale P,
Doherty P, Gaita D, Hofer S, McGee H, Mendes M,
Niebauer J, Pogosova N, Garcia-Porrero E, Rauch B,
Schmid JP, Giannuzzi P. Secondary prevention in the
clinical management of patients with cardiovascular

Patients

. Dalal

diseases. Core components, standards and outcome
measures for referral and delivery: a policy statement
from the cardiac rehabilitation section of the
European Association for Cardiovascular Prevention
& Rehabilitation. Endorsed by the Committee for
Practice Guidelines of the European Society of
Cardiology. Eur J Prev Cardiol. 2014 Jun; 21(6):664-
81. doi: 10.1177/2047487312449597. Epub 2012
Jun 20. PMID: 22718797.

HM, Doherty P, Taylor RS. Cardiac
rehabilitation. BMJ. 2015 Sep 29; 351:h5000. doi:
10.1136/bm;j.h5000. PMID: 26419744; PMCID:
PMC4586722.

. Ades PA. Cardiac rehabilitation and secondary

prevention of coronary heart disease. N Engl J Med.
2001 Sep 20; 345(12):892-902. doi:
10.1056/NEJMra001529. PMID: 11565523.

. Balady GJ, Williams MA, Ades PA, Bittner V,

Comoss P, Foody JM, Franklin B, Sanderson B,
Southard D; American Heart Association Exercise,
Cardiac Rehabilitation, and Prevention Committee,
the Council on Clinical Cardiology; American Heart
Association Council on Cardiovascular Nursing;
American  Heart  Association Council on
Epidemiology and Prevention, American Heart
Association Council on Nutrition, Physical Activity,
and Metabolism; American  Association  of
Cardiovascular and Pulmonary Rehabilitation. Core
components of cardiac rehabilitation/secondary
prevention programs: 2007 update: a scientific
statement from the American Heart Association
Exercise, Cardiac Rehabilitation, and Prevention
Committee, the Council on Clinical Cardiology; the
Councils on Cardiovascular Nursing, Epidemiology
and Prevention, and Nutrition, Physical Activity, and
Metabolism; and the American Association of
Cardiovascular and Pulmonary Rehabilitation.
Circulation. 2007 May 22; 115(20):2675-82. doi:
10.1161/CIRCULATIONAHA.106.180945. Epub
2007 May 18. PMID: 17513578.

. Lavie CJ, Arena R, Franklin BA. Cardiac

Rehabilitation and Healthy Life-Style Interventions:
Rectifying Program Deficiencies to Improve Patient
Outcomes. J] Am Coll Cardiol. 2016 Jan 5; 67(1):13-
5. doi:  10.1016/j.jacc.2015.09.103.  PMID:
26764060.

. Heran BS, Chen JM, Ebrahim S, Moxham T,

Oldridge N, Rees K, Thompson DR, Taylor RS.
Exercise-based cardiac rehabilitation for coronary
heart disease. Cochrane Database Syst Rev. 2011 Jul
6 3( 7):CD001800. doi:
10.1002/14651858.CD001800.pub2.  Update in:
Cochrane Database Syst Rev. 2016 Jan 05 ;(
1):CD001800. doi:
10.1002/14651858.CD001800.pub3. PMID:
21735386; PMCID: PM(C4229995.

. Clark RA, Conway A, Poulsen V, Keech W,

Tirimacco R, Tideman P. Alternative models of
cardiac rehabilitation: a systematic review. Eur J
Prev Cardiol. 2015 Jan; 22(1):35-74. doi:

IJDDT, Volumel6 Issue 04, April 2026

Page: 967



Feasibility and Effectiveness of a Multicomponent Exercise Program in Rural Post-Coronary Artery Bypass Grafting

10.

11.

12.

13.

14.

15.

16.

10.1177/2047487313501093. Epub 2013 Aug 13.
PMID: 23943649.

Dunlay SM, Witt BJ, Allison TG, Hayes SN, Weston
SA, Koepsell E, Roger VL. Barriers to participation
in cardiac rehabilitation. Am Heart J. 2009 Nov;
158(5):852-9. doi: 10.1016/j.ahj.2009.08.010. Epub
2009 Sep 29. PMID: 19853708; PMCID:
PMC2778257.

Hambrecht R, Walther C, Mobius-Winkler S, Gielen
S, Linke A, Conradi K, Erbs S, Kluge R, Kendziorra
K, Sabri O, Sick P, Schuler G. Percutaneous
coronary angioplasty compared with exercise
training in patients with stable coronary artery
disease: a randomized trial. Circulation. 2004 Mar
23; 109(11):1371-8. doi:
10.1161/01.CIR.0000121360.31954.1F. Epub 2004
Mar 8. PMID: 15007010.

Cornelissen VA, Smart NA. Exercise training for
blood pressure: a systematic review and meta-
analysis. J Am Heart Assoc. 2013 Feb I;
2(1):e004473. doi: 10.1161/JAHA.112.004473.
PMID: 23525435; PMCID: PMC3603230.

Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici
L, Rochester C, Hill K, Holland AE, Lareau SC, Man
WD, Pitta F, Sewell L, Raskin J, Bourbeau J, Crouch
R, Franssen FM, Casaburi R, Vercoulen JH,
Vogiatzis I, Gosselink R, Clini EM, Effing TW,
Maltais F, van der Palen J, Troosters T, Janssen DJ,
Collins E, Garcia-Aymerich J, Brooks D, Fahy BF,
Puhan MA, Hoogendoorn M, Garrod R, Schols AM,
Carlin B, Benzo R, Meek P, Morgan M, Rutten-van
Molken MP, Ries AL, Make B, Goldstein RS,
Dowson CA, Brozek JL, Donner CF, Wouters EF;
ATS/ERS Task Force on Pulmonary Rehabilitation.
An official American Thoracic Society/European
Respiratory Society statement: key concepts and
advances in pulmonary rehabilitation. Am J Respir
Crit Care Med. 2013 Oct 15; 188(8):e13-64. doi:
10.1164/rccm.201309-1634ST. Erratum in: Am J
Respir Crit Care Med. 2014 Jun 15;189(12):1570.
PMID: 24127811.

Rehabilitation in health systems. Geneva: World
Health  Organization; 2017. Available  from:
https://www.ncbi.nlm.nih.gov/books/NBK 552492/
Thomas RJ, Beatty AL, Beckie TM, Brewer LC,
Brown TM, Forman DE, Franklin BA, Keteyian SJ,
Kitzman DW, Regensteiner JG, Sanderson BK,
Whooley MA. Home-Based Cardiac Rehabilitation:
A Scientific Statement from the American
Association of Cardiovascular and Pulmonary
Rehabilitation, the American Heart Association, and
the American College of Cardiology. Circulation.
2019 Jul 2; 140(1):e69-e89. doi:
10.1161/CIR.0000000000000663. Epub 2019 May
13. PMID: 31082266.

Ades PA, Keteyian SJ, Wright JS, Hamm LF, Lui K,
Newlin K, Shepard DS, Thomas RJ. Increasing
Cardiac Rehabilitation Participation From 20% to
70%: A Road Map from the Million Hearts Cardiac
Rehabilitation Collaborative. Mayo Clin Proc. 2017
Feb;  92(2):234-242.  doi:  10.1016/j.mayoc

Patients

17.

18.

19.

20.

21.

p.2016.10.014. Epub 2016 Nov 15. PMID:
27855953; PMCID: PM(C5292280.

Hollings M, Mavros Y, Freeston J, Fiatarone Singh
M. The effect of progressive resistance training on
aerobic fitness and strength in adults with coronary
heart disease: A systematic review and meta-analysis
of randomised controlled trials. Eur J Prev Cardiol.
2017 Aug; 24(12):1242-1259. doi:
10.1177/2047487317713329. Epub 2017 Jun 5.
PMID: 28578612.

Resurreccion DM, Motrico E, Rigabert A, Rubio-
Valera M, Conejo-Cerén S, Pastor L, Moreno-Peral
P. Barriers for Nonparticipation and Dropout of
Women in Cardiac Rehabilitation Programs: A
Systematic Review. J Womens Health (Larchmt).
2017 Aug; 26(8):849-859. doi:
10.1089/jwh.2016.6249. Epub 2017 Apr 7. PMID:
28388314.

Weston KS, Wisleff U, Coombes JS. High-intensity
interval training in patients with lifestyle-induced
cardiometabolic disease: a systematic review and
meta-analysis. Br J Sports Med. 2014 Aug;
48(16):1227-34.  doi: 10.1136/bjsports-2013-
092576. Epub 2013 Oct 21. PMID: 24144531.
Garber CE, Blissmer B, Deschenes MR, Franklin
BA, Lamonte MJ, Lee IM, Nieman DC, Swain DP;
American College of Sports Medicine. American
College of Sports Medicine position stand. Quantity
and quality of exercise for developing and
maintaining cardiorespiratory, musculoskeletal, and
neuromotor fitness in apparently healthy adults:
guidance for prescribing exercise. Med Sci Sports
Exerc. 2011 Jul; 43(7):1334-59. doi:
10.1249/MSS.0b013e318213fetb. PMID: 21694556.
Price KJ, Gordon BA, Bird SR, Benson AC. A
review of guidelines for cardiac rehabilitation
exercise programmes: Is there an international
consensus? Eur J Prev Cardiol. 2016 Nov;
23(16):1715-1733. doi:
10.1177/2047487316657669. Epub 2016 Jun 27.
PMID: 27353128.

22. Lewington S, Clarke R, Qizilbash N, Peto R, Collins

R; Prospective Studies Collaboration. Age-specific
relevance of usual blood pressure to vascular
mortality: a meta-analysis of individual data for one
million adults in 61 prospective studies. Lancet. 2002
Dec 14; 360(9349):1903-13. doi: 10.1016/s0140-
6736(02)11911-8. Erratum in: Lancet. 2003 Mar 22;
361(9362):1060. PMID: 12493255.

.Nici L, ZuWallack RL. Pulmonary rehabilitation:

definition, concept, and history. Clin Chest Med.
2014 Jun; 35(2):279-82. doi:
10.1016/j.ccm.2014.02.008. Epub 2014 Apr 12.
PMID: 24874123.

24. Green DJ, Hopman MT, Padilla J, Laughlin MH,

Thijssen DH. Vascular Adaptation to Exercise in
Humans: Role of Hemodynamic Stimuli. Physiol
Rev. 2017 Apr; 97(2):495-528. doi:
10.1152/physrev.00014.2016. PMID: 28151424;
PMCID: PMC5539408.

IJDDT, Volumel6 Issue 04, April 2026

Page: 968



Feasibility and Effectiveness of a Multicomponent Exercise Program in Rural Post-Coronary Artery Bypass Grafting
Patients

25. Taylor RS, Dalal HM, McDonagh STJ. The role of
cardiac rehabilitation in improving cardiovascular
outcomes. Nat Rev Cardiol. 2022 Mar; 19(3):180-
194. doi: 10.1038/s41569-021-00611-7. Epub 2021
Sep 16. PMID: 34531576; PMCID: PMC8445013.

IJDDT, Volumel6 Issue 04, April 2026
Page: 969



