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                                                ABSTRACT 

 

TITLE: Effect of chair aerobics on functional capacity and haemodynamic variables 

post cardiac surgeries. 

 

BACKGROUND: Cardiovascular system is one of the major and important systems 

of the body. Functional capacity has become an important clinical parameter in both 

as a pre-operative assessment and postoperative outcome measure in patients 

undergoing cardiac surgeries. Functional improvement was seen with the help of 

aerobic exercise across a wide spectrum of other patients with severe physiologic and 

functional limitations. Patients with pre-existing physiologic limitations such as these 

may experience the greatest benefits of early aerobic exercise after cardiac surgery 

 

OBJECTIVE: To evaluate the effect of chair aerobics on functional capacity and 

haemodynamic variables post cardiac surgeries and to overcome shortness of breath 

and to improve the tolerance level towards exercise. 

 

METHOD: An experimental study consisting of 30 subjects operated for cardiac 

pathologies were recruited in the study. 6MWT was performed on the day 1 after 

surgery and noted down the distance along with the hemodynamic variables such as 

heart rate, blood pressure, oxygen saturation, rate of perceived exertion etc. Then 
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subjects were given chair aerobics to be performed for a certain duration of time and 

again the outcome variables were noted to check for the difference. 

 

RESULTS: The results were statistically significant with respect to all the outcome  

measures. Results showed improvement in all the outcome parameters but significant 

improvement was seen in 6MWD with a mean difference of 53.6mtr with a p value of 

0.0001. 

 

CONCLUSION: Based on results obtained it proves that low intensity exercises have 

a positive approach towards patients who have underwent cardiac surgeries.  

 

KEY WORDS: Low intensity exercises, chair aerobics, aero6bic exercise post 

cardiac surgeries, 6MWT post cardiac surgeries, functional capacity. 
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INTRODUCTION 
EFFECT OF CHAIR AEROBICS ON FUNCTIONAL CAPACITY AND 

HAEMODYNAMIC VARIABLES POST CARDIAC SURGERIES. 

 

INTRODUCTION   

Anatomy of heart:  

The cardiovascular system is one of the major and important systems of the body 

which lies in the mediastinum between the pleura of both lungs. Mediastinum extends 

from sternum in the front and vertebral column in the back. Mediastinum is 

surrounded anteriorly by chest wall, laterally by lungs and posteriorly by spine.1 

 

Layers of heart:  

Heart is an organ, which pumps blood to the entire vascular system of the body and 

hence it is called as vital organ.2 It provides force to push the blood through various 

vessels. Heart is made of layers of tissue i.e., Pericardium, myocardium and 

endocardium. It lies within the pericardium which can be seen as placed in the bag, 

inside the pericardial cavity there is fluid which provides lubrication between 

pericardial layers and reduces friction between layers during contractions. Parietal 

pericardium is a thick, fibrous layer whereas visceral pleura is thin serous layer.1  

 

Heart is placed obliquely in the pericardium where 2/3rd or maximum of it is present 

on the left of midsagittal plane.3 It exists at midclavicular line starting from 2nd 

intercoastal space extending to 5th intercoastal space. Point of maximum impulse is a 
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INTRODUCTION 
point where apex of the heart strikes the chest wall during deep inspiration when there 

is significant diaphragm depression seen. Myocardium is the middle layer made up of 

contractile elements hence takes part in pumping of the heart. Endocardium is the 

innermost layer serous in nature made up of simple squamous epithelial cells. It is 

divided into right and left through a longitudinal septum, the deoxygenated blood is 

received by the right side of the heart while the oxygenated blood is received by the 

left side of the heart from lungs. Right atrium, right ventricle, left atrium and left 

ventricle are the four chambers of the heart where the atria receive the blood from the 

pulmonary and systemic circulation and is ejected to ventricles, the blood from 

ventricles gets ejected to arteries.1 

 

Heart and its blood supply: 

The unidirectional flow of the blood is maintained by valves.  

There are two pairs of valves,  

1) Atrioventricular valves; Right atrioventricular valve – Tricuspid valve  

                                            Left atrioventricular valve – Bicuspid/Mitral valve  

Atrioventricular valves are the one present between atria and ventricles, these valves 

prevent backflow of blood systole to atria. 

2) Semilunar valves; Aortic valve  

                                  Pulmonary valve.2 

Semilunar valves are present between two ventricles and are named accordingly, these 

prevent backflow of blood to ventricles from aorta and pulmonary artery. Right 
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INTRODUCTION 
atrium receives blood from the inferior and superior venacava and then it enters right 

ventricle though tricuspid valve which further goes to lungs through pulmonary artery 

and pulmonary valve. Through pulmonary vein it enters to left atrium then to left 

ventricle via mitral valve which finally gets ejected to aorta and coronary arteries 

which is supplied to whole body.2 Any valvular disturbances which are picked up 

while auscultating for the heart sounds are named as cardiac murmers.1 

Blood supply to heart is supplied by coronary arteries,  

Circumflex artery  

Right coronary artery  

Left main coronary artery  

Left ascending descending.  

 

Heart and its nerve supply: 

Heart is supplied by sympathetic and parasympathetic nervous system.  

Parasympathetic nervous system – Negative ionotropic effect  

Sympathetic nervous system – Positive ionotropic effect.2 

 

Disorders involving heart and blood vessels leading to cardiovascular disorders are 

coronary heart disease, cerebrovascular disease, peripheral vascular disease, congenital 

heart disease, rheumatic heart disease, deep vein thrombosis, pulmonary embolism. 

According to WHO in 2016, 31% represents of all global deaths i.e., around 17.9 
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INTRODUCTION 
million people died due to cardiovascular diseases.4 “The Global Burden of Disease 

study estimate of age-standardized CVD death rate of 272 per 100 000 population 

in India is higher than the global average of 235 per 100 000 population”. In India 

cardiovascular diseases (CVDs) have now become the leading cause of mortality. Due 

to CVDs a quarter of all mortality is attributable. For >80% of CVD deaths ischemic 

heart disease and stroke are the predominant causes. Early age of onset, fast progression 

and high mortality rate are the causes of concern being faced in India.5 

 

Median Sternotomy is the incision used in CABG, AVR, MVR, DVR. Invasive 

procedures for cardiovascular surgeries like median sternotomy incision and 

cardiopulmonary bypass lead to a number of characteristic complications that include 

cardiac abnormalities, neurological damage, coagulopathies, renal failure or pulmonary 

complications.6 

 

The surgery to bypass the blood flow by creating new routes around narrowed and 

blocked coronary arteries, which permits increased blood flow to deliver oxygen and 

nutrients to the heart muscle is coronary artery bypass grafting (CABG). For multi-

vessel disease and left main disease patients it is a preferred treatment option. It was 

first performed in India in 1975.7   

 

Valvular heart diseases are less common compared with coronary heart disease, heart 

failure or hypertension, but often require surgery.6 Degenerative mitral valve disease is 

an acquired valve pathology that takes many years to manifest. It is the cause of 60–
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INTRODUCTION 
70% of cases of mitral valve insufficiency in developed nations. Based on clinical 

patterns and gross appearance, degenerative MVD is classified as either fibroelastic 

deficiency or Barlow’s disease. In FED, the mitral annulus diameter is normal, a single 

leaflet segment is involved and the chordae are elongated with/without rupture in the 

affected segment, whereas Barlow’s disease is a severer form characterized by a dilated 

mitral annulus, excessive leaflet growth, multiple segmental involvement, elongated, 

thickened and ruptured chordae. Repair of mitral valve failure consists of a 

valvuloplasty and annuloplasty (with a rigid, semi-rigid or a flexible ring). 

Annuloplasty rings reduce the mitral annulus size and prevents its further dilation 

thereby restoring proper leaflet coaptation.8 

 

Global Burden of Disease study estimated that RHD in India led to 395/100000 

disability adjusted life years and 9.2/100000 deaths in 1990. In 2017 this declined to 

270/100000 and 7.9/100000, respectively. The GBD study has also reported that, India 

contributes to one-third of global RHD burden. RHD in 1990 led to 3.44 million 

DALYs (disability-adjusted life year) and 80,470 deaths which has increased to 3.73 

million DALYs and 108,460 deaths in 2017.9 

 

The most common heart valve disease is Aortic valve stenosis and is a major cause of 

morbidity and mortality worldwide. The aortic valve dysfunction causes left ventricular 

hypertrophy, resulting in distressing symptoms including exertional dyspnoea, chest 

pain, and possible syncope due to obstruction of the left ventricular outflow tract. Aortic 

valve lies between the left ventricle and aorta, the major systemic blood vessel that 
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INTRODUCTION 
provides blood supply to all body organs and tissues. The aortic valve replacement 

(AVR) is the definitive treatment for severe AS. This involves replacing the diseased 

heart valve with a new, functional valve, which may be made of mechanical or 

bioprosthetic material.10 

 

 Transcatheter aortic valve replacement (TAVR) is an evolving method which has 

become the treatment of choice in high-risk patients with severe aortic stenosis.11 

 

Cardiac surgeries can cause a series of clinical and functional complications that are 

linked to specific factors, such as general anaesthesia, median sternotomy, 

cardiopulmonary bypass and thoracic manipulation. Postoperative pulmonary 

complications are the most common complication type and in turn contribute directly 

to increased morbidity, mortality and longer hospital stay. The reduction in lung 

volumes and capacities result in pulmonary dysfunctions and altered breathing patterns 

contributing to the appearance of atelectasis and changes in the ventilation/perfusion 

ratio, which reduces the cardiorespiratory capacity. Thus, cardiac rehabilitation plays 

an important role in the safe and effective treatment of these patients, reduce mortality, 

hospitalizations and hospital costs and improves symptoms and quality of life. A 

cardiac rehabilitation program should focus on improving the physiological state, 

functional ability and psychology of the patient and should be based on a 

multidisciplinary approach. As an important component of this multidisciplinary 

approach, physical therapy is used to both prevent and treat complications by 

employing techniques and therapeutic procedures to restore a functional respiratory 
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INTRODUCTION 
pattern and the physical independence of the patient, either in the hospital bed or on an 

ambulatory basis.12 

 

Functional capacity has become an important clinical parameter in pre-operative 

assessment and also in postoperative outcome measure in patients undergoing cardiac 

surgeries. It is the term described to the physiological reserve required to complete 

activities of daily living without undue fatigue and has been identified as an 

independent characteristic that can impact outcomes following cardiac surgery. In 

cardiac rehabilitation aerobic exercise plays an important role for patients who have 

underwent cardiac surgery. Exercise based cardiac rehabilitation in this modern era 

aims to improve aerobic and functional capacity which can be in the form of walking 

and stationary cycling, providing benefits of symptom improvement, attenuation of 

cardiac disease progression, reduced hospital admissions and mortality. Functional 

improvement was seen with the help of aerobic exercise across a wide spectrum of other 

patients with severe physiologic and functional limitations. Patients with pre-existing 

physiologic limitations may experience the greatest benefits of early aerobic exercise 

after cardiac surgery.13 

 

Low exercise capacity has been found to be an independent predictor of death or 

hospitalization, despite of the positive effects of the surgery for individuals with CHD. 

Exercise capacities are not restored to normal values after cardiac surgeries. Low 

exercise capacities are credited to a combination of cardiopulmonary, muscular, and 
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INTRODUCTION 
psychosocial limitations. Exercise training was considered to be effective in increasing 

peak VO2.14 

 

When thinking of exercise many may think of jogging, running on a treadmill, aerobics 

or more highly strenuous activities, such as aerobics, zumba or spinning. Any activity 

that uses the muscles to get the body moving covers the term physical exercise. This 

can be anything from gentle stretching to a walk, gardening or a recreational sport. 

Chair Aerobics are aerobic exercises performed while sitting in a chair, which include 

upper and lower body movements led by an instructor while listening to music and 

sitting in a straight-back chair. To maintain or promote independence and mobility in 

older people and also in patients post CABG, chair-based exercises have been shown 

to have a beneficial.15 

 

Several studies indicate that exercise training elicits favourable effects on the 

myocardium in stable HF patients receiving concomitant pharmacotherapy.16 

Epidemiological evidence has shown that exercise, such as stair climbing, walking, 

and sports, is inversely correlated to the mortality of cardiovascular causes in addition 

to medications and surgeries. Thus in the process of treatment for patients with acute 

MI, exercise is an effective supplementary therapy and usually plays a key role. 

Exercise training can improve work load, functional capacity, test duration, and heart 

rate response, as well as promote the improvement of cardiac pump function – a 34.7 

and 32.0% mean rise in ejection fraction and stroke index, etc, in patients with acute 
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MI. Physical inactivity and sedentary behaviours should be controlled and can be an 

effective method to reduce global mortality and morbidity in patients with CVD.17  

 

“Physical activity has been defined as any bodily movement produced by skeletal 

muscles that results in energy expenditure”. “Exercise can be defined as a subset of 

physical activity that is planned, structured, repetitive, and purposeful in the sense that 

improvement or maintenance of physical fitness is the objective”. “Physical fitness 

includes muscle strength, flexibility and cardiorespiratory fitness. Composing a set of 

attributes that people have or achieve that relates to the ability to perform physical 

activity”. Maximal or peak oxygen intake best assessed by various physical activities. 

Many studies estimate fitness levels by measurement of either the peak MET level or 

peak work rate (where 1 MET=an energy expenditure of 14.6 kJ · kg−1 · min−1, 3.5 

kcal · kg−1 · min−1) achieved during graded exercise tests.18 

 

Usually, aerobic exercise has some dynamic components as it includes various 

activities like walking, jogging, cycling, treadmill training, etc. It becomes very 

difficult for elderly people to sustain in such activities for a longer period of time. To 

engage older people with compromised health and mobility in an accessible form of 

exercise, chair-based exercises are suggested. 19 

 

Chair-based exercises have shown to have a beneficial effect on maintaining or 

promoting independence and mobility in older people. Compliance to chair-based 

programs is generally better than that of standing or dynamic exercise. As it stabilizes 
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lower spine, minimizes load bearing and reduces balance problems it is better than 

standing. It minimizes load-bearing and prevents fall in patients with poor mobility and 

in degenerative conditions such as arthritis. It also increases confidence to those patients 

who are unable to perform standing exercises.20  

 

Physical function and parameters of MI related to aging can be improved by exercise 

training, indicating that the elderly should adhere to appropriate physical exercise, 

which is favourable for healthy heart. Exercise training may induce positive effects 

after myocardial infarction improve quality of life, metabolic equivalents (METs), 

circulation function and heart rate there by lowering the risk of chronic diseases and 

all-cause mortality. Positive effects were also found in the process of LV remodelling 

in the LV dysfunction patients after MI.17 

 

Skeletal muscle is an important site which seems to be abnormal i.e., there is a change 

in skeletal muscle size due to some intrinsic muscle alterations in patients with heart 

failure. There was reduction in pulmonary wedge pressure and slight increase in heart 

rate seen after ionotrope infusion. Cardiac rehabilitation consisting of exercise 

improves exercise capacity. Primary goal of exercise is to prevent cardiac cachexia or 

skeletal myopathy. Study tells that exercising with continuous ionotrope infusion 

should be considered to prevent the negative effects.21 

 

Functional exercise capacity, prognosis assessing and evaluating response to treatment 

across a wide range of respiratory diseases can be assessed by 6MWT. The 6MWT is a 
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self-paced test of walking capacity where patients are asked to walk as far as possible 

for 6 min along a flat corridor. The distance is recorded in metres. Direct comparisons 

of the physiological demands of the 6MWT and CPET show that although measures of 

peak exercise performance (VO2peak and heart rate peak) are similar between the tests, 

6MWT has substantially lower ventilatory requirements (peak carbon dioxide 

production, peak ventilation and respiratory exchange ratio). The 6MWD is the primary 

outcome of the 6MWT, which has good reliability and validity, as well as it has strong 

relationship to important clinical outcomes. HR, SPO2, dyspnea grading are the various 

outcomes taken before and after 6MWT.22 

 

 6MWT provided prognostic value that was similar to peak VO2, VE/VCO2 slope and 

their combination in a relatively stable HF population.23The 6MWT was proven to be 

reliable and valid in patients with CHF.24 The MCID score of 6MWD is 17.8m 

(sensitivity 56.7% and specificity 83.3%).25 

 

Functional capacity and quality of life in patients with heart failure is improved by 

exercise training. Dysfunction of multiple organ systems can be seen due to prolonged 

bed rest after surgery. Oxygen transport including lung and tissue oxygenation, deep 

vein thrombosis and pulmonary thromboembolism risks can be experienced due to 

immobility and contributes to loss of muscle mass and strength. Importance of early 

mobilisation following surgery has multiple benefits including improved ventilation, 

ventilation/perfusion matching, muscle strength and functional capacity.26 
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 The initiation of aerobic exercise within the early postoperative period not only 

introduces the benefits associated with aerobic activity sooner, but also ameliorates the 

negative effects of immobilization associated with the early postoperative period.27 

Several beneficial effects are seen by regular exercise on overall health. While 

decreasing body mass and adiposity are not the primary outcomes of exercise, exercise 

can mediate several diseases that accompany obesity including type 2 diabetes mellitus, 

hypertension and cerebrovascular diseases. Several recent studies have shown that 

sustained physical activity is associated with decreased markers of inflammation, 

improved metabolic health, decreased risk of heart failure and improved overall 

survival. Decrease in resting heart rate, blood pressure and atherogenic markers are the 

effects of exercising. It also improves myocardial perfusion and increases high-density 

lipoproteins, cholesterol levels all of which reduces stress on heart and improve 

cardiovascular function in healthy and diseased individuals.28 

 

According to American college of sports medicine (ACSM), Exercise plays an 

important role in the activity participation, medical evaluation and coronary 

revascularization post myocardial infarction. ACSM says 1ml.kg.min-1 increase in 

aerobic capacity will decrease 9 to 10% of cardiac mortality. Less to moderate intensity 

exercises can be described as 40% to <60% of VO2 reserve which noticeably increases 

heart rate and breathing. During physical activity the ability of respiratory and 

circulatory system to supply oxygen is known as cardiovascular endurance. Exercise 

testing is useful in determining the functional capacity.29 



 

 

13 
 

INTRODUCTION 
Drugs such as anticoagulants - warfarin, heparin cause increase in heart rate, vagal tone 

and cardiac overload resulting in decrease in VO2max and oxygen pulse. It also 

increases viscosity. Drugs such as amiodarone, sodium valproate, verapamil cause 

decrease in heart rate and VO2max. It also holds true in case of beta blockers, calcium 

channel blockers such as propranolol, atenolol, bisoprolol that cause negative 

ionotropic effect as they increase hyperglycaemic effect. Moreover digoxin, digitalis, 

metformin causes increased cardiac output, decrease heart rate reserve, coronary 

perfusion.30 

 

Cardiac rehabilitation after surgery improves ventilatory response to exercise and 

increases cardiac output. The effect of chair aerobics is helpful in maintaining or 

improving heart rate, blood pressure, walking distance. Studies show that chair aerobics 

has favourable effects on functional capacity and 6MWD. As there are fewer evidences 

of study done on chair aerobics and with combination of the above outcome variables 

thus the strong need arises to find out the effect of chair aerobics on functional capacity, 

oxygen saturation and rate of pressure product Post Cardiac surgeries – Mitral valve 

replacement (MVR), Aortic valve replacement (AVR), Double valve replacement 

(DVR), CABG. 
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                                                    OBJECTIVES 

 

OBJECTIVES OF THE STUDY:  

● To evaluate the effect of chair aerobics on functional capacity and haemodynamic 

variables post cardiac surgeries. 

● To overcome shortness of breath and to improve quality of life. 
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REVIEW OF LITERATURE 

A study was carried out in an Indian tertiary care unit (2016). This study was done on 

low-intensity aerobic exercises i.e., chair aerobics that had many favourable effects. In 

this study, they had observed effects on HR, BP and six-minute walk test after CABG. 

They had included 50 patients after CABG, they observed that with the help of low-

intensity exercises there was improvement seen in HR, BP and Six-minute walk 

distance. Hence concluded that chair aerobics are helpful in low to moderate risk 

patients in phase 1 cardiac rehabilitation.31 

  

A study on field tests after cardiac rehabilitation in 2018 was done, it is a systematic 

review and meta-analyses including articles published from 1996 to 2016, they had 

included 15 studies with age ranging from 54.4 to 75.3 years they used shuttle walk test 

and six-minute walk test to evaluate exercise capacity. They concluded that a large 

duration of aerobic exercise given during cardiac rehabilitation would yield better 

results. In cardiovascular-related conditions, aerobic exercise is beneficial and the 

intensity of the exercise has to be incremental rather than the same intensity maintained 

in the extended period of treatment. Physiotherapy enhances exercise tolerance, the 

activity of daily living and quality of life. It was observed that performance was better 

if the duration of cardiovascular exercise remains longer.32 

  

A study done on normotensive and hypertensive patients done in 2001 says aerobic 

training helps in reducing blood pressure, especially in hypertensive patients. It says 

that there is 3.4/2.4 mmHg (40-50%) of blood pressure reduction on an average if one 
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exercises for 30-60mins per session three to five times a week intensity of about 40 to 

50 % of submaximal exercise, performance appears to be effective with regard to blood 

pressure. There was more reduction in systolic when compared to diastolic due to 

varying intensity in an exercise program.33 

  

A study done in 2008 says that an essential goal, particularly for elderly patients is 

functional independence. The return to appropriate and satisfactory occupation is 

considered to be beneficial to both individual patients and society. Cardiac 

rehabilitation helps in reducing psychological and physiological effects of cardiac 

illness reverse or stabilize atherosclerosis, to reduce cardiac symptoms (chest pain, 

dyspnea, nausea, fatigue etc.). Young coronary patients, often characterized by adverse 

psychological and coronary risk profiles, with poorer long-term prognosis, can benefit 

substantially from rehabilitation interventions. Cardiac rehabilitation is an integral 

component of the continuum of care for patients with cardiovascular disease before or 

after surgery. U.S. Center for Medicare and Medicaid Services conveyed after study 

that cardiac rehabilitation is reasonable and necessary after acute myocardial infarction 

(within the prior 12 months), CABG surgery, stable angina pectoris, PCI with or 

without stenting, heart valve repair or replacement, and heart or heart-lung 

transplantation. It also reduced the hospital stay and recurrent myocardial infarction.34 

  

A study done in 2003 to find out the effects of aerobic training says the response of 

heart rate during exercise is maintained by Vagus (Cranial nerve). The American heart 

association recommends physical exercise most days of the week for at least about 30 
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minutes. Regular physical exercise is an important factor to reduce risks of 

cardiovascular and all causes morbidity and mortality rates. They say that trained 

individuals present with more effective autonomic activity than sedentary ones. They 

also say individuals with better cardiac vagal tone have a better response to aerobic 

training.35 

  

According to a study done in 2018, in Patients with ischemic cardiomyopathy, 

mechanical prostheses are associated with better exercise hemodynamics and 

functional capacity compared with bio prostheses. It also showed that there was an 

increase in 6MWD when compared preoperatively.36 

  

A study done in 2017 says that ionotropic infusion therapy given continuously may 

have various influences, such as decreasing physical activities leading to skeletal 

muscle atrophy, which may lead to heart failure. The primary goal of cardiac 

rehabilitation is to avoid skeletal myopathy, which avoids sarcopenia and cardiac 

cachexia. Recent studies investigated the effect of exercise in patients with left ventricle 

(LV) dysfunction tells there were improvements in exercise capacity without any 

adverse effects or other serious complications. The study tells that patient with severe 

heart failure has a reduction in the size of skeletal muscle fibre. If a patient performs 

exercise testing means that he is able to maintain functional capacity. They said that 

exercise training should be considered in patients with advanced heart failure with 

continuous inotropic infusion therapy.21 
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 A single retrospective study was done on 101 patients in 2018, to find out the 

prognostic relevance of 6MWT after valve surgery says; the 6MWT distance shows a 

good correlation between cardiopulmonary exercise testing and oxygen. The 6MWT 

distance holds independent prognostic relevance which has the potential to choose 

patients for whom a more intensive and tailored rehabilitation is strongly needed to 

avoid unfavourable cardiovascular events.37 

  

 A study done in 2005 says 6MWT is an appropriate test of check functional capacity. 

The sensitivity and reproducibility of 6-MWT were checked which is used as a tool to 

assess treatment and despite the fact that it is an important outcome measure for 

intervention studies; they found that change in 6MWT distance is sensitive. 

Reproducibility for one year in elderly patients with heart failure is seen.38 

  

  A study done on causes of dyspnea after cardiac surgeries in 2018 says, is the most 

commonly found postoperative pulmonary complications which is a major cause of 

increased hospital stay, mortality and morbidity. Postoperative physiotherapy was 

encouraged in the form of incentive spirometer, chest physiotherapy and was 

encouraged to cough to avoid post-operative pulmonary complications. The most 

common cause of dyspnea was atelectasis followed by pleural effusion, pneumonia, 

pneumothorax and phrenic nerve dysfunction.39 

  

 A study done in 2015 says that the rate of pressure product (RPP) is a marker of the 

oxygen requirement of the heart and it is the best non-invasive method to find out the 
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functional capacity. RPP is a product of resting heart rate (RHR) and systolic blood 

pressure (SBP) divided by 1000. This is useful in determining the physical fitness of a 

person in rest as well as in stressed conditions. The stresses given to the patient were 

physical and mental stress. RPP is 12 at rest and up to 22 in stressed conditions are 

considered as normal. RPP is more in males than females after exercise.  The study tells 

that RPP can be considered as an index for coronary perfusion insufficiency and this 

also helps in physical fitness by determining the intensity and duration of the exercise.40 

  

 A study done in 1999, says that myocardial oxygen consumption is the most important 

indicator of the load on the heart. Myocardium receiving less amount of oxygen when 

the demand is more during various cardiovascular events leading to ischemia and 

resulting in myocardial infarction. The rate of pressure product is a strong associate of 

myocardial oxygen consumption thus measures the myocardial oxygen consumption 

very easily and is an easy parameter to measure in ambulatory patients.41 

  

A study done in 2016 says aerobic training post-myocardial infarction is associated 

with increased aerobic capacity and reduced cardiovascular risk. Near-red spectroscopy 

was used at vastus lateralis muscle to record muscle deoxygenation during exercise 

which measures the balance between oxygen delivery and utilization in the muscles 

indulged in exercise. Aerobic capacity was improved by exercise training post-

myocardial infarction. Cardiovascular mortality and morbidity can be reduced by 

aerobic training. The study concludes that muscle deoxygenation was enhanced by 

aerobic exercise which in turn increases aerobic capacity.42 
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A study was done on six-minute distance in 2013 says, it’s an effective method to assess 

functional capacity in cardiovascular and pulmonary disorders. It is the most widely 

used in rehabilitative interventions. It not only assesses the cardiovascular and 

pulmonary functions but also all other systems involved in gas exchange, the distance 

covered by the cardiac patients is considered a powerful prognostic indicator. Six-

minute walk test also predicts the peak oxygen uptake and measures functional 

capacity. In cardiac patients, it also predicts mortality.43 

  

A study done in 2018 says the future of individuals health and functioning can be 

predicted by one’s cardiorespiratory fitness. Individuals having high cardiorespiratory 

fitness will be having a lower risk of diabetes and cardiovascular diseases. There is a 

10-25% of reduction in mortality if there is an increase in 1MET. To examine the 

maximal aerobic capacity walking tests are useful, 6MWT is used most among all. 

Bodyweight, 6MWD and age for women,6MWD, age, BMI, body height and heart rate 

at the end of the test for men are the best predictors of VO2 max. The study concludes 

that 6MWT is a tool to predict VO2max or maximal aerobic power in healthy 

individuals.44 

  

A study was done in 2019 on preoperative respiratory physiotherapy tells that 

pulmonary dysfunction and loss of physical activity in older age people results in 

postoperative complications such as retention of secretions, pneumonia and atelectasis 

which are the causes of mortality and morbidity. Sternotomy, drain insertion, phrenic 

nerve dysfunction are the causes leading to pulmonary complications. 6MWT was 
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performed on day 1 after admission and on the last day before discharge. The study saw 

significant improvement in the group which received respiratory physiotherapy 

preoperatively.45 

  

A study done in 2017 on the effect of cardiac rehabilitation on 6MWT says an important 

component of multidisciplinary management of patients after CABG is cardiac 

rehabilitation. This involves exercise training to lifestyle modification. The physiologic 

and psychosocial condition of the patients were aimed o improve. In cardiopulmonary 

conditions, the functional capacity is assessed by 6MWT and is found reliable that it 

can be done in phase I and II rehabilitation. Study says that improvement in 6MWT 

also improves the physical activity of the patients. It concluded that patients receiving 

cardiac rehabilitation post cardiac surgeries saw improvement in their quality of life. 

6MWT is of low cost, reliable and provides information on pulmonary function.46 

  

A Study done in 2001 says functional capacity was improved when training 

programmes including low-intensity exercises were given to patients for a short 

duration of time. To evaluate the effect of rehabilitation on pulmonary and skeletal 

muscles, peak expiratory flow rate (PEFR) and isometric grip strength was measured 

respectively. They found that significant improvement in both outcomes was seen 

following rehabilitation. The study also included secondary preventive education 

and   psychosocial counselling to the patients along with the cardiac 

rehabilitation.47                              
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METHODOLOGY 

 

MATERIALS AND METHODS: 

 

SOURCE OF DATA:  

Study population consists of individual’s age group of 40-80 years of age, who have 

undergone CABG and Valve replacements. 

 

 

 

METHOD OF DATA COLLECTION: 

 

Research design: Experimental design with random selection of patients. 

Study Duration: 1 Year  

Sampling Method: Purposive or convenient  

 

 

 

 

 

 

 

 



METHODOLOGY 

 

23 
 

 

                                                         

 

SELECTION CRITERIA: 

 

Inclusion Criteria:   

1. Patients undergone cardiac surgeries i.e., CABG, valve replacement surgeries (MVR, 

AVR and DVR) 

2. Both genders. 

3. Patients with age group of 40 to 80 years of age. 

4. Haemodynamically and psychologically stable. 

5. Patients who are ready to participate after written informed consent. 

 

 

Exclusion Criteria:   

1. Patients who are not willing to participate and non-cooperative. 

2. Patients who fall into high-risk category. 

3. Respiratory disorders (Obstructive and Restrictive lung diseases). 

4. Musculoskeletal and neurological disorders, for whom ambulation is difficult. 

5. Heart transplantations. 

6. Patients on pacemakers. 

7. Patients on Intra-aortic balloon pump. 
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INSTRUMENTATION 

1) Arm rest chair. 

2) Sphygmomanometer. 

3) Portable pulse oximeter. 

4) Stationary. 

5) Cones. 

6) Stop watch. 

7) Stethoscope. 
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Technique of application: 

 

Method:  

 

Ethical clearance was obtained from Ethical committee, S.D.M College of Medical  

Sciences and Hospital, Sattur, Dharwad. All the subjects were explained about the  

the treatment procedure. A written consent was obtained from the subjects willing to  

participate in the study. 

 

6MWT in meters was made to perform on the day 1 after surgery by the subjects in an 

indoor corridor of 30 mtr long. Subjects were asked to walk for 6minutes according to 

their own speed for 6 minutes completely, subjects can rest in between if they feel 

tired or stop the test if they feel any sort of discomfort.  

 

After checking for 6MWD patients will be given a set of exercises to be done on chair 

called as chair aerobics which has to be continued by the subject until they get 

discharged from the hospital. Again, the 6MWT will be made to perform by the 

subject on the day of discharge and check for the difference. 

 

RPE, RPP, SPO2 were also assessed on the basis of modified Borg’s scale on the day 

1 in ICU and on the day of discharge to check the impact of chair aerobics on them. 
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    Excluded 

• (n=25) 

• Patient refused (n= 15) 

 

                                                                                                        

                                                                                                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Subjects after cardiac  

      surgeries (n=70) 

No control group 

(n = 0) 

Experimental group  

(n =30) 

6MWT was done on 

the day 1 after 

surgery(n= 30) 

Chair aerobics  

(n= 30) 

6MWT was done 

again on the day of 

discharge 

(n=30) 

Analyzed  

(n=30) 
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All the patients were initially examined for the compliance with the inclusion and 

exclusion criteria and written informed consent was taken. Demographic and baseline 

data was taken on day 1 after cardiac surgery of each subject. 6MWT (in metres) was 

made to perform by all the subjects. Before performing the test haemodynamic 

variables such as heart rate, blood pressure, RPE and saturation levels of all the subjects 

were recorded of all subjects in sitting position. Subjects should be wearing comfortable 

clothing to perform this test. Subjects were asked to walk in 30mtr long corridor and 

were instructed to stop the test if he/she feels any warning signs such as chest pain, 

excessive sweating, breathlessness, syncope, dizziness, nausea and vomiting, 

claudication. A stopwatch was used to keep the time of 6 minutes and an external 

operator counted the number of laps performed, before the beginning of the walk and 

at the end of the 6 min. All haemodynamic variables are again recorded after 5 minutes 

of recovery time. 48 

All the subjects were given incentive spirometer for breathing exercises and active 

range of motion exercises for bilateral upper limb and lower limb as warmup exercises. 

A set of exercises were designed which can be done by sitting on an arm rest chair 

hence called chair aerobics. The intensity of the exercises will be low and as tolerated 

by the subject based on RPE based on Modified Borg’s scale. These exercises have to 

be continued by the patient till the day of discharge. Frequency and intensity will be 

decided on the capacity of the subjects. The 6MWT will again be done the day of 

discharge by all the subjects to see the effect of chair aerobics on 6MWD and 

haemodynamic variables.
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 CHAIR AEROBICS 

1] Toe raises: 

Patient is made to sit on an arm rest chair comfortably by resting the feet on the 

ground and back well supported to chair, now patient is asked to raise only toes 

simultaneously by keeping hips and knees in flexion. 

2] Heel raises: 

Patient is made to sit on an arm rest chair comfortably by resting the feet on the 

ground and back well supported to chair, now patient is asked to raise only heel of 

bilateral feet simultaneously by keeping hips and knees in flexion. 

3] Bicep curls: 

Patient is made to sit on an arm rest chair comfortably by resting the feet on the 

ground and back well supported to chair, they are asked to do flexion of bilateral 

elbows simultaneously. 

4] Hammer curls: 

Patient is made to sit on an arm rest chair comfortably by resting the feet on the 

ground and back well supported to chair, here they are asked to do flexion of bilateral 

elbows but by keeping it in midprone position. 

5] Leg raises: 

Patient is made to sit on an arm rest chair comfortably by resting the feet on the 

ground and back well supported to chair, now patient is asked to just extend/straighten 

knee by keeping hip in flexion here patients have to perform alternatively 
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6] Alternate heel digs with bilateral biceps curls: 

Patient is made to sit on an arm rest chair comfortably by resting the feet on the 

ground and back well supported to chair, patients have to just tap heel on ground by 

extending knees simultaneously with flexion of bilateral elbows. 

7] Knee lift: 

Patient is made to sit on an arm rest chair comfortably by resting the feet on the 

ground and back well supported to chair, now patients are asked to lift knees in sitting 

position (flexion of hips). 

 

OUTCOME MEASURES: 

• 6MWT 

• Changes in haemodynamic variables 

• Modified borg’s scale 
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RESULTS: 

 

DATA ANALYSIS  

 

➢ The data was subjected to statistical analysis by using statistical package for the 

social sciences software (SPSS) version 22.0. 

➢ The data collection mainly focussed on Age, gender, weight, height, BMI as the 

primary outcome variables of the study groups 

➢ Mean and standard deviation were computed for all the variables used in the 

investigations. The most relevant diagrams and figures were also used to present 

the data 

➢ The data collected during the investigation were subjected to check weather 

followed normal distribution using visual inspection of histograms. 

Kolmogorov-Smirnov test was also conducted to assess normal distribution. 

➢ The data was compared using mean values between the groups of normally 

distributed quantitative parameters employing t-test. 

➢ Statistical significance was considered as p < 0.05. 
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TABLE 1: GENDER WISE DISTRIBUTION OF PATIENTS 

 

Gender No of patients % Of patients 

Male 16 53.33 

Female 14 46.67 

Total 30 100.00 

 

Gender wise distribution of patients selected for the study are presented in table 1 and 

figure 1. The gender distribution pattern was slightly biased in favour of male as 53% 

of them were male and remaining 47% were female. 
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TABLE 2:  AGE WISE DISTRIBUTION OF PATIENTS 

 

 

 

 

 

 

 

As seen in table 2 and figure 2 the majority of subjects fall in to above 60 years of age 

of group i.e., around 46.6% whereas the other two groups of age 40 – 49 yrs and 50-

59 yrs had equal distribution of 26.67% respectively. The mean age of the subjects 

included in the study was 56.87 ±10.4. 

 

 

Age groups No of patients % Of patients 

40-49yrs 8 26.67 

50-59yrs 8 26.67 

>=60yrs 14 46.67 

Total 30 100.00 

Mean age 56.87 

SD age 10.40 
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TABLE 3: DISTRIBUTION OF PATIENTS ACCODING TO BMI 

 

Obesity No of patients % Of patients 

Normal 16 53.33 

Obese 14 46.67 

Total 30 100.00 

Mean BMI 24.00 

SD BMI 3.05 

 

To investigate the influence of nutritional status (BMI) was also considered, with a 

mean BMI of 24 ± 3.1 kg/mtrsq. Among the subjects 53% were normal while 43% 

were found to be obese. [ Table3 and figure 3] 
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TABLE 4:  NORMALITY OF ICU AND DISCHARGE SCORES OF 

DIFFERENT PARAMETERS BY KOLMOGOROV SMIRNOV 

TEST. 

 

 

 

Note that, the ICU and discharge scores of different parameters follow a normal distribution.  

 Hence, the parametric test i.e., dependent t test was applied to compare the data. 

Parameters Times Z-value p-value 

6MWT (mts) ICU 1.4800 0.0250 

  Discharge 0.7330 0.6560 

  Difference 0.7490 0.6300 

RPP ICU 0.7190 0.6790 

  Discharge 0.7610 0.6080 

  Difference 1.1240 0.1450 

SPO2  ICU 0.6550 0.7830 

  Discharge 1.0020 0.2670 

  Difference 0.6920 0.7240 

Dyspnea scale  ICU 0.9850 0.2870 

  Discharge 1.1060 0.1730 

  Difference 1.1050 0.1740 

VO2max  ICU 0.4860 0.9720 

  Discharge 0.6240 0.8320 

  Difference 0.7510 0.6250 
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TABLE 5: COMPARISON OF ICU AND DISCHARGE SCORES OF 6MWT: 

 

Times Mean SD Mean 

Diff. 

SD 

Diff. 

% Of 

change 

t-value p-value Effect 

size 

ICU  14.97 5.63       

D/C  68.62 21.09 -53.65 20.34 -358.46 -14.447 0.0001 0.8780 

 

D/C= Discharge 

6MWT is employed to assess exercise tolerance in patients who have underwent cardiac 

surgeries it is an absolute value measured in meters. The mean distance walked by 

subjects on the 1st day of cardiac intervention was 15 ± 5.6 mtr. However, the 6MWT 

which was repeated on the day of discharge showed remarkable improvement as mean 

distance covered by them was 68.6 ± 21.1 mtr with a mean difference of 53.6 mtr. The 

Effect size which is a quantitative measure of the magnitude was large at 0.8780 

indicating a stronger relationship. 
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TABLE - 6: COMPARISON OF ICU AND DISCHARGE SCORES OF RPP 

Times Mean SD Mean 

Diff. 

SD 

Diff. 

% Of 

change 

t-value p-

value 

Effect 

size 

ICU  15.06 2.89       

D/C 13.87 3.02 1.19 2.19 7.90 2.9773 0.0058 0.2340 

 

D/C=Discharge 

RPP is used as a marker of the oxygen requirement by the heart and data comparing 

RPP showing the effects of interventions is presented in table 5 and figure 5. Mean 

RPP on the first day of intervention by the subjects was 15.1 ± 2.89. However as 

expected significant reduction was in RPP score i.e., 13.8 ± 3.02 on the day of 

discharge. A mean difference in RPP between the first day and on the last day of 

discharge was 1.99. There was a reduction in the oxygen demand of the patients on 

the day of discharge following chair aerobics and the difference was statistically 

significant at 5 percent level of significance. The Effect size which is a quantitative 

measure of the magnitude of the chair aerobics on oxygen demand was a modest 

0.2340. 
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TABLE - 7:  COMPARISON OF ICU AND DISCHARGE SCORES OF SPO2  

Times Mean SD Mean 

Diff. 

SD 

Diff. 

% Of 

change 

t-value p-value Effect 

size 

ICU  95.30 2.42       

D/C  96.43 2.13 -1.13 2.01 -1.19 -3.0843 0.0045 0.2470 

 

D/c = Discharge 

In table 7 and figure 7 a comparative picture is presented and based on the data it 

indicates that mean oxygen saturation on the first day of intervention was 95.3 ± 2.42 

which increased to 96.4 ± 2.13 on the day of discharge indicating an increase of well 

over by 1.2% saturation. 
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TABLE - 8:  COMPARISON OF ICU AND DISCHARGE SCORES OF 

DYSPNEA. 

Times Mean SD Mean 

Diff. 

SD 

Diff

. 

% Of 

change 

t-value p-

value 

Effect 

size 

ICU  2.43 2.16       

D/C 1.60 1.73 0.83 1.02 34.25 4.4752 0.0001 0.4080 

 

D/C = Discharge 

A most common post-operative pulmonary complications are observed as dyspnea 

which can be overcome by exercises. The results were tested for significance using the 

paired t test. Data related to this parameter are presented in table 8 and figure 8. A mean 

dyspnea on the first day of intervention was 2.43 ± 2.16 which significantly improved 

to 1.60 ± 1.73 with mean difference of 0.83. The Effect size which is a quantitative 

measure of dyspnea was a notable 0.2340. 
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Table - 9: COMPARISON OF ICU AND DISCHARGE SCORES OF  

VO2MAX  

 

Times Mean SD Mean 

Diff. 

SD 

Diff 

% Of 

change 

t-value p-

value 

Effect 

size 

ICU  -3.97 2.32       

D/C  -0.75 2.50 -3.22 1.22 81.15 -14.4476 0.0001 0.8780 

 

D/C = Discharge 

Data on VO2 max as influenced by simple interventions are provided in table 9 and 

figure 9. VO2 max is a measure of rate of oxygen consumption during exercise 

indicated that the rate was higher n the day 1 after intervention -3.97 ± 2.32 

ml/kg/min. On the day of discharge the VO2 max requirement by the patients was 

significantly reduce to -0.75 ± 2.5 ml/kg/min with a mean difference of 3.22 

ml/kg/min 
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                                                      DISCUSSION 

The present study aimed to find out the effect of chair aerobics post cardiac surgeries. 

The study undertaken included participants who underwent any cardiac surgeries 

irrespective of underlying pathology. Although many training interventions are 

currently in practice, in order to enhance performance developing new suitable 

techniques enhancing the patient’s various outcomes. 

 

The study was done to find the effects of chair aerobics through 6MWT and 

haemodynamic variables. This was carried out on 30 subjects, diagnosed with cardiac 

pathologies i.e., coronary artery disease, congenital heart diseases etc. All the subjects 

were selected based on the study criteria. 

 

The results of experimental group consisting of chair aerobics which was given for a 

certain duration. It was noticed that there was an improvement in all parameters and 

showed statistically significant difference. 

 

Gender distribution 

In the present study, gender analysis of the subjects revealed that it consisted of 16 

males and 14 females with a slight bias towards male as they were numerically 

outnumbered females 
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Age distribution 

The age of the subjects included in this study was between 40 to 80 years, the overall 

mean (irrespective of gender) age of all subjects in the study was 56.8 ± 10.4. Further 

the subjects were categorized into different age group distribution with largest 

frequency of distribution was higher where age category was more than 60. 

 

BMI 

In the present study, subject’s mean BMI was 24 ± 3.05 and the distribution indicated 

that subjects possessing normal BMI predominated obese group. In the post cardiac 

surgeries, normally it is observed that subjects will experience deconditioning and 

decline in their functional capacity which were quantified in terms of distance covered 

(mtr) in 6MWT, modified borg’s scale, haemodynamic variables etc. 

 

A comparison of 6MWT performed on day 1 in ICU after cardiac surgery and on the 

day of discharge (Table 5 and Figure 5) showed marked improvement in the 

physical agility as shown by the over all mean score increased from 15.0 m to 68.6 m 

when discharged from the hospital. Statistical significance was also tested with the 

help of independent t-test. The mean difference of 53.6 m and standard deviation 

difference of 20.3 that existed was statistically significant improvement in the walked 

distance. A p value of 0.0001 obtained is statistically significant. 
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This change in RPP was compared between data collected on day 1 in ICU and day of 

discharge with independent t test which showed a reduction in the RPP score of from 

15.06 (day one) and 13.87(day of discharge) with a mean difference of 1.19 and 

standard deviation difference of 2.19. This difference provided an indication of p 

value of 0.0058 and was statistically significant (Table 6 and Figure 6) 

 

An oxygen saturation measured as SPo2 in ICU on the 1st and day of discharge was 

compared and the low intensity exercises increased oxygen saturation index during 

the period of the study. Further, the effects of exercises were tested by statistical 

methods with the help of independent t test which showed minimal improvement due 

to interventions made. The mean oxygen saturation of ICU was 95.32% and on day of 

discharge it was 96.43% with a mean difference of 1.13 and standard deviation 

difference of 2.01. The statistically significant p value is 0.0045 (Table 7 and Figure 

7) 

 

Dyspnea or as rate of perceived exertion was determined and presented in numerical 

number as per modified Borg’s scale. The number indicated that patients numerical 

number decreased as patients show improvement. This was indicated by the 

decreasing overall mean values from 2.43, on 1st day in ICU compared to 1.60 on the 

day of discharge with a mean difference of 0.83. The differences and effect of 

exercises were significant as revealed by standard deviation difference of 1.02 and a 

statistically significant p value of 0.0001 (Table 8 and Figure 8) 
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(Table 9 and Figure 9) Compares the VO2 max scores of ICU and discharge with the 

help of independent t test shows mean score of 3.97 kg/ml/min in ICU and 0.75 

kg/ml/min on discharge with a mean difference of 3.22 and standard deviation 

difference of 1.22. The p value is 0.0001 which is statistically significant. 

 

The above results suggest low intensity exercises which was given in the form of 

chair aerobics shows significant improvement in 6MWD and other outcome variables. 

Utilisation of cardiac rehabilitation is relatively low despite the many documented 

advantages associated with it.49 6MWT is used as a prognostic tool to diagnose all-

cause hospitalization and mortality among stable New York heart association 

(NYHA) functional class II and III heart failure patients.23 

 

Patients undergoing cardiac rehabilitation oxygen consumption measurement during 

cardiopulmonary exercise testing is the cost effective, accurate tool for determining 

training intensity, baseline functional capacity cardiovascular risk, and for evaluating 

training outcomes.50 

 

Improvement of physiological responses at any age is seen by physical exercise. With 

prolonged (six months or more) aerobic training one-third of the age-related decline in 

aerobic capacity can be reversed. Musculoskeletal discomfort or disability are the 

reasons for not exercising. Walking, jogging, cycling, treadmill training, etc are few 

of the aerobic exercises having some dynamic components making it difficult for the 

elderly to perform, hence chair-based exercises are found to be more useful in them 
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which promotes independence and mobility in them. When compared to any form of 

static or dynamic exercise compliance to chair-based programs are generally better. 

Chair based aerobic exercises improve cardiovascular endurance and reduce fatigue in 

elderly.51According to study done 2020 says that it improves quality of life by 

enhancing physical fitness, reducing anxiety and stress in sedentary people.52 

 

Studies say that it is necessary to mobilize patient within first 48 hours after surgery 

depending on individual’s capacity by monitoring the post-operative processes. Early 

mobility starting in intensive care unit which requires ≥ 3METS, is necessary in 

preventing post-operative pulmonary complications by improving saturation levels, 

decreasing rate of perceived exertion and respiratory rate resulting in reduction of 

length of stay in hospital.53 

 

Studies tell that there was improvement in the oxygen saturation level after giving 

aerobic exercises for a certain duration of time.54,55 

 

Exercise training with continuous ionotrope support should be considered as it has a 

positive effect on subjects performing exercises and also increases the exercise 

capacity.  
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Anti-arrhythmic drugs, beta blockers, calcium channel blockers has nil effect on low 

to moderate level of exercise or activity, It aids in decreasing VO2 max, rate of 

pressure product and improving SPO2. 21,56 
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LIMITATION 

➢ Long term follow up was not done to evaluate the long-term effects to the 

subjects. 

➢ There was no control group to compare the effects of chair aerobics. 

➢ Due to COVID 19 the duration of in hospital stay of subjects was reduced as 

well as the sample size is also decreased. 
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FUTURE SCOPE OF THE STUDY 

➢ Long term follow up studies can be done to evaluate its effect. 

➢ Focusing only one cardiac procedure would give more accurate results. 

➢ Further studies using shuttle walk test and 12min walk test can also be carried 

out in such population. 

➢ Virtual cardiac rehabilitation can be given a thought in these pandemic 

situations for long term follow up. 
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CONCLUSION 

➢ Based on results obtained it proves that low intensity exercises given in the form 

of chair aerobics have a positive approach towards patients who have underwent 

cardiac surgeries. 

➢ It also showed significant improvement in decreasing RPP score, rate of 

perceived exertion, VO2 max and improvement in oxygen saturation levels. 
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SUMMARY 

The field of cardiology has become important science that deals with disorders of heart 

and also provide solutions to it. Cardiac rehabilitation an important part of pre and post 

cardiac surgeries is aimed at in the overall improvement of functional capacity of the 

patients through deployment of exercises.  

 

Various treatment options of physiotherapy are already available in the rehabilitation 

of cardiac patients in the form breathing exercises, free range of motion exercises etc 

to improve the overall mobility of the patients. Breathing exercises in the form of 

incentive spirometer, deep breathing exercises, thoracic expansion exercises to 

maintain or improve lung volume, capacities, to maintain bronchial hygiene and 

decrease work of breathing post surgeries. 

 

This study consisted of 30 subjects who were admitted for various cardiac pathologies 

in Narayana Hrudayalaya under Shri Dharmasthala Manjunatheshwara College of 

medical Sciences and Hospital, Dharwad, Karnataka. 

 

In the present study all the subjects were given chair aerobics which are of low intensity 

and are performed by sitting on a chair. 6MWT was taken on the day 1 to assess the 

functional capacity, then chair aerobics were given to patients for certain duration of 

time and then again 6MWT was done again on the day of discharge to check for the 

improvement. Breathing exercises were given in the form of incentive spirometer and 

thoracic expansion exercises to maintain or improve the lung volumes and capacities. 
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Our study showed improvement in the functional capacity which was assessed through 

6MWT, decrease in the rate of perceived exertion and RPP, improvement in the oxygen 

saturation levels. It also increased the physical activity of all the subjects and also early 

mobility was to reduce length of stay in hospital. 
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ANNEXURE: 1 

                                              

                                                CONSENT FORM 

 

 

Serial no:                                                                                            Date: 

Participant name: 

Age:                                                   Gender:                                 

Title: Effect of chair aerobics on functional capacity and haemodynamic variables 

post cardiac surgeries. 

 

The details of the study have been provided to me and have been explained very well 

to me in my own understandable language. I confirm that I have understood the study 

being conducted, details of self-administered questionnaire on the study being done. I 

understand that my participation in the study is voluntary and is free to withdraw 

myself out of the study anytime without giving reasons. By doing so am aware that 

my medical care or legal rights won’t be affected. I agree that the data or results 

obtained from this study can be used only for scientific purposes and publications. I 

fully agree to be part of the above study. 

 

 

Name of the patient;                                 Name of the therapist; 

 

Patients sign;                                                  Therapist’s sign; 
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ANNEXURE: 2 

                                                   : ASSESMENT: 

 

Name: 

Phone number: 

Age: 

Address: 

Height: 

Weight: 

B.M.I: 

Diagnosis: 

IP no: 

Occupation: 

Name of the consultant: 

Medical History: 

 

 

Surgical History: 

 

Drug History: 

 

Non-modifiable Risk factors          Modifiable risk factors 

Age                                             Type 2 DM 

Gender                                              Obesity 

Family history                        Hypertension 

                                               Physical inactivity 

                                               Dyslipidaemia 

                                               Smoking 

                                               Alcohol  
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Biochemistry report:                                                              Echo findings report:                                                                                    

TC  

 TG  

HDL  

LDL  

FBS  

PPBS  

CRP  

                                                                         

 

ACSM Pre participation Risk Stratification: 

         

              Low risk  

          

         Moderate risk  

               

              High risk 

 

Asymptomatic                             

Men and Women 

Asymptomatic                              

Men and Women 

Individuals who have 

known cardiovascular or 

metabolic disease 

Having 1 CVD risk factor 

 

 

Having 2 risk factors One or more signs and 

symptoms from the table 

above 

  

  

  Exercise test evaluation: 

Date of test: __________ Protocol: ____________ 

             

                  Baseline                                End of the test  

HR: 

BP: 

RPP: 

RR: 

SPO2:  

Dyspnea grading: 
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ANNEXURE-3 

 

● Modified Borg’s dyspnea scale: 

0 – Nothing at all 

0.5 – very, very slight (just noticeable) 

1 – Very slight 

2 – Slight 

3 – Moderate 

4 – Somewhat severe 

5 – Severe 

6 – 

7 – Very severe 

8 – 

9 – Very, very severe (almost maximal) 

10- Maximal. 
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ANNEXURE-4 

 

MASTER CHART 
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ANNEXURE-5 

 

                                            ETHICAL CERTIFICATE 
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ANNEXURE-6 

 

                                      GUIDE CERTIFICATE 
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ANNEXURE-7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      CTRI NUMBER: CTRI/2020/07/026279 
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ANNEXURE-8 

 

PICTURES 

 

 

 

Corridor where 6MWT was performed by all the subjects. This was 30mtr long. 
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B.P. APPARATUS 
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 PULSE OXIMETER 
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Subject performing 6MWT. 
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Subjects performing chair aerobics 

  Bicep curls 

   HEEL DIGS 
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KNEE LIFT 

 

      TOE LIFT 

 



ANNEXURES 

 

74 
 

KNEE RAISE 
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BREATHING EXERCISES: 

 

INCENTIVE SPIROMETER 
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THORACIC EXPANSION EXERCISES 

 

  

 

 

 

 

 

 

 

 

 

 

 

 



ANNEXURES 

 

77 
 

 

ANNEXURE – 9 
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