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ABSTRACT
Objective : To assess and describe the effect of the Respiratory exercises on selected respiratory parameters among post operative coronary artery bypass grafting patients at Ace Heart and Vascular Institution of Shivalik Hospital, Mohali 2014-15.
Methods: Quantitative Experimental research approach., Pre experimental study (pre test post test design) was conducted on the effect of Respiratory Exercises on Selected Respiratory Parameters among 30 Post Operative Coronary Artery Bypass Grafting patients. Non probability convenient sampling technique was adopted to recruit samples. The selection and development of tool was based on “Protocol on respiratory exercises, protocol on selected respiratory parameters’ assessment, performa to record selected respiratory parameters”.
Result: The effect of selected respiratory exercises on the respiratory parameter was calculated with the help of paired “t” test values and the mean difference of day 1 to day 4 (pre test and post test design) was calculated therefore it was found to be significant difference within the pre test and post test value.
Conclusion: The conclusion was drawn that the selected respiratory exercises has great impact on the selected respiratory parameters as it was improved the expansion of thorax , tidal volume and Spo2. The selected respiratory exercises was helpful in speedy recovery and prevent post operative complication of study subjects. It was also found that respiratory exercises decrease the level of pain and adventitious breath sound.
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INTRODUCTION
The heart is a muscular organ that beats approximately 60-100 beats per minute and almost 3 billion times during the life of a human being. The primary purpose of heart is to pump 24 hours a day. During each beat, the heart pumps blood that delivers life sustaining oxygen and nutrients to 300 trillion cells. The heart is supplied with arterial blood by the coronary arteries, which snake across the surface of heart delivering a constant supply of

blood and oxygen to the heart muscle1
When one or more coronary arteries become narrowed or blocked, blood and oxygen supply are reduced and heart muscle is damaged. Coronary artery diseases like arteriosclerosis and atherosclerosis interrupts blood supply in to coronary arteries supplying myocardium. Coronary heart disease (CHD) is a disease in which a waxy substance called plaque (plak) builds up inside the coronary arteries. These arteries supply oxygen-rich blood to your heart muscle. When plaque builds   up   in   the   arteries,   the   condition   is called atherosclerosis (ATH-er-o-skler-O-sis). The buildup of plaque occurs over many years. Over time, plaque can harden or rupture (break open). Hardened plaque narrows the coronary arteries and reduces the flow of oxygen-rich blood to the heart. If the plaque ruptures, a blood clot can form on its surface. A large blood clot can mostly or completely block blood flow through a coronary artery. Over time, ruptured plaque also hardens and narrows the coronary arteries2.
Plaque might begin to build up where the arteries are damaged. The buildup of plaque in the coronary arteries may start in childhood. Over time, plaque can harden or rupture (break open). Hardened plaque narrows the coronary arteries and reduces the flow of oxygen-rich blood to the heart. This can cause angina (chest pain or discomfort). If the plaque ruptures, blood cell fragments called platelets stick to the site of the injury. They may clump together to form blood clots. It can further narrow the coronary arteries and worsen angina. If a clot becomes large enough, it can mostly or completely block a coronary artery and cause a heart attack3.
BURDEN OF CORONARY ARTERY DISEASE
Cardiovascular disease is the world’s leading killer, accounting for 16.7 million or 29.2% of total global death. With modernization, a large proportion of Asians are trading health traditional diets for fatty foods, physical jobs for deskbound sloth, the relative calm of the countryside for the stressful city. Heart attack victims are just the first wave of a swelling population of Asians with heart problems4.
Worldwide, roughly 50 million deaths occur annually, with cardiovascular diseases and stroke causing about one quarter of these deaths. Of the 50 million, about 32 million deaths are registered in the developing world, 7 million in the group of the least developed countries,
6.8 million in the developed market economies, and 4.2 million in Eastern Europe5.
The World Health Organization estimated that one half of all deaths in developed countries like U S A were from heart diseases. In developing nations too, the increase in coronary heart disease is reaching epidemic proportions. Cardiovascular diseases are more

common in India and China than in all economically developed countries in the world together. India and China together account for over 50% of earth’s population, details for 4.5 to 5 million deaths from heart disease every year6.
CORONARY ARTERY BYPASS GRAFTING TREATMENT MODALITIES FOR CORONARY ARTERY DISEASE.
Various techniques have been developed to open the vessels and to restore blood flow through the coronary arteries. Sometimes, these interventional cardiology techniques are less effective for some patients due to which need for cardiac surgery arises for their survival.
Among cardiac surgeries, coronary artery bypass graft (CABG) is the most common type of heart surgery to minimize this damage in coronary arteries and about 90% of patients experience significant improvement after CABG surgery. CABG was introduced in the 1960s with the aim of offering symptomatic relief, improved quality of life, and increased life expectancy to patients with CAD. By the 1970s, CABG was found to increase survival rates in patients with multi vessel disease and left main disease when compared with medical therapy7.
Coronary artery bypass graft surgery (CABG) is a procedure used to treat coronary artery disease in certain circumstances. Coronary artery disease (CAD) is the narrowing of the coronary arteries (the blood vessels that supply oxygen and nutrients to the heart muscle), caused by a buildup of fatty material within the walls of the arteries. This buildup causes the inside of the arteries to become narrowed, limiting the supply of oxygen-rich blood to the heart muscle8.
One way to treat the blocked or narrowed arteries is to bypass the blocked portion of the coronary artery with another piece of blood vessel. Blood vessels, or grafts, used for the bypass procedure may be pieces of a vein taken from the legs or an artery in the chest. At times, an artery from the wrist may also be used. One end of the graft is attached above the blockage and the other end is attached below the blockage. Thus, the blood is rerouted around, or bypasses, the blockage through the new graft to reach the heart muscle. This bypass of the blocked coronary artery can be done by performing coronary artery bypass surgery8.
Traditionally, in order to bypass the blocked coronary artery in this manner, the chest is opened in the operating room and the heart is stopped for a time so that the surgeon can perform the bypass. In order to open the chest, the breastbone (sternum) is cut in half and spread apart. Once the heart is exposed, tubes are inserted into the heart so that the blood can be pumped through the body during the surgery by a cardiopulmonary bypass machine

(heart-lung machine). The bypass machine is necessary to pump blood while the heart is stopped and kept still in order for the surgeon to perform the bypass operation.
While the traditional "open heart" procedure is still performed and often preferred in many situations, newer, less invasive techniques have been developed to bypass blocked coronary arteries. "Off-pump" procedures, in which the heart does not have to be stopped, were developed in the 1990's. Other minimally-invasive procedures, such as key-hole surgery (performed through very small incisions) and robotic procedures (performed with the aid of a moving mechanical device), increasingly are being used8.
Traditional (open) approaches involve making long surgical incisions down the inner thigh and/or calf. Research comparing traditional approaches with endoscopic methods indicates that patients generally have fewer complications, less leg pain, and shorter hospital stays with the endoscopic harvesting methods. Some persons, however, may not be eligible for these methods because of other health conditions9.
COMPLICATION AFTER CORONARY ARTERY BYPASS GRAFTING
Possible risks associated with coronary artery bypass graft surgery include, the following:
· Bleeding during or after the surgery.
· Blood clots that can cause heart attack, stroke, or lung problems.
· Infection at the incision site and pain
· Pneumonia and breathing problems.
· Cardiac dysrhythmias/arrhythmias (abnormal heart rhythms)
Presently more than 60,000 open-heart surgeries are performed every year in our country and majority of these procedures are for coronary artery disease and valvular heart disease. The first open heart operation in India was done in Delhi in 196910.
Postoperative complications may either be general or specific to the type of surgery undertaken and should be managed with the patient's history in mind. Common general postoperative complications include postoperative fever, atelectasis, wound infection, embolism and deep vein thrombosis (DVT). The highest incidence of postoperative complications is between one and three days after the operation. However, specific complications occur in the following distinct temporal patterns: early postoperative, several days after the operation, throughout the postoperative period and in the late postoperative period11.
There are a number of complications that can occur after coronary artery bypass graft surgery (CABG). The major complications include bleeding that may require a return to the operating room, heart attack, heart failure, arrhythmia, stroke, changes in cognitive function,

pulmonary problems, wound infection, renal failure, and death11.
Postoperative complications may be related to the body's response to artificial blood circulation and gas exchange through the cardiopulmonary bypass apparatus11.
Bleeding
Patients with heavy bleeding that requires reoperation often need multiple blood transfusions and stay longer in the intensive care unit. Loss of blood indicated the lack of Hemoglobin that disturb the erythropoietin cycle results in fatigue and weakness which indicated by the lack of practicing the respiration exercises by the patient11.
Sternal wound
Infection of the chest incision (called the sternal wound) occurs in approximately 1 percent of patients. Patient with sternal wound were blimited or decrease expansion of thorax and feels pain at the time inspiration11.
Pleural effusions
Pleural effusions are collections of fluid in the membranes surrounding the lungs. These are common after CABG, occurring in up to 90 percent of patients. It was prevented with the help of Respiratory exercises12.
PREVENTION OF RESPIRATORY COMPLICATIONS
Respiratory complications remain a leading cause of post cardiac surgical morbidity and can prolong hospital stays and increase costs.
Anesthesia decreases 20% of the functional residual capacity as result airway closure, reduced compliance, ventilation perfusion mismatch occurs. It can be improved with respiratory exercises like Deep breathing exercise, diaphragmatic breathing, Pursed lip breathing and coughing with splitting. These exercises also aid in improvement of pulmonary function and reduce post operative atelectasis13.
The post operative cardiac surgery patients after recovery from anesthesia feel pain due to the presence of chest tubes, IV lines and oxygen masks .These patients are prone to develop respiratory complications if they fail to practice respiratory exercises after surgery. Respiratory exercises help in the expansion of the lungs after anesthesia and prevent postoperative pneumonia. Immediate post operative period is the critical period for patients who undergo cardiac surgery that is for the first 24 hours14.
Recovering from heart surgery can take weeks or months depending on the health condition of the patient. But learning can help prevent complications after leaving the hospital is critical to recovery. By practicing simple breathing exercises at hospital and home, it will speed up the recovery time, reduce the likelihood of developing a serious infection and

improve lung function15.
Deep breathing exercises are important, though, as they open the air sacs at the base of the lungs. Deep breath several times per hour in the first few days following surgery, help keep the air sacs, called alveoli, in lungs open, reducing the opportunity for infection to develop16.
The diaphragm is the most efficient muscle of breathing. It is a large, dome-shaped muscle located at the base of the lungs. Abdominal muscles help move the diaphragm and give more power to empty the lungs. But coronary artery bypass graft (CABG)) may prevent the diaphragm from working effectively. The neck and chest muscles must then assume an increased share of the work of breathing. This can leave the diaphragm weakened and flattened, causing it to work less efficiently. Diaphragmatic breathing is intended to help the diaphragm correctly while breathing to:
· Strengthen the diaphragm
· Decrease the work of breathing by slowing breathing rate
· Decrease oxygen demand
· Use less effort and energy to breathe
Coughing is an important breathing exercise after surgery because it helps remove mucous from the lungs. Sit in a chair and press a towel or blanket against the chest incision. Take 10 deep breaths and then cough twice. Repeat the exercise four times each day for two weeks after cardiac surgery and continuo in the hospital16..
Pursed lip exercises release trapped air in the lungs, move fresh air into the lungs and relieve symptoms of shortness of breath by slowing the pace of breathing. Inhale through the nose and hold it until for a count of one. Purse or pucker the lips as if it were going to blow a whistle and breathe out slowly for a count of two. Don’t blow the air out fully16.
Respiratory exercises are resumed early in the post operative periods to facilitate lung ventilation. All the Respiratory exercises should be done every 2 hours, and the duration of the exercise varies from 2 seconds to 5 minutes.
The immediate post operative respiratory exercises to be performed by cardiothoracic patients at hospital setup are diaphragmatic breathing exercise, pursed lip breathing, coughing with splinting, deep breathing exercises. These exercises can be performed from 4-6 hours or as soon as the patient is weaned from the mechanical ventilator17.
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Quantitative Experimental research approach was used with Pre experimental design.Thirty post operative patient of Coronary Artery Bypass Grafting was selected by Non probability convenient sampling technique. Tool used for the study were Protocol on respiratory exercises (Deep Breathing ,Diaphragmatic breathing, Pursed lip breathing,Coughing with splinting) ,Protocol on selected respiratory parameters’ assessment (Respiratory excursion, Air Entry, Incentive Spirometry, Spo2) and Performa to record selected respiratory parameters consists of Identification data and Format for recording the measurement of selected respiratory parameters. Reliability of the tool was (r=0.70) established with Test re- test method. Formal administrative approval from the concerned authorities was taken. The data was analyzed according to the objective and hypotheses of the study by using both descriptive and inferential statistics.
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RESULT

Total 30 Post Operative Coronary Artery Bypass Grafting patients were studied. Descriptive and inferential statistics were used to analyze the data using Statistical. For descriptive analysis–frequency and percentage were used. Collected data has been presented in the form of tables.
Section A:
DISTRIBUTION OF IDENTIFICATION DATA TABLE NO. 1
Distribution of identification data in terms of frequency and percentage of age, gender, education, history of past illness and treatment	N=30
	Sr. No.
	Identification characters
	N(%)

	1.
	Age (in years) 31-40
41-50
51-60
	
01(3.33)
09(30)
20(66.6)

	2.
	Gender Male Female
	
28(93.3)
02(23.3)

	3.
	Marital status Married Unmarried
Separated / divorced
Widow/ Widower
	
27(90)
1(3.3)
1(3.3)
1(3.3)

	4.
	Educational Qualification Illiterate
Matric pass
10+2 (Secondary Education) Graduate
Above Graduate
	
8(26.6)
7(26.6)
9(33.3)
5(23.3)
1(6.6)



Maximum (66.6%) subjects were in age group of 51 to 60 years with mean age of 55.23 years Majority of subjects (93.3%) were males and 90% were married and 33.3% subjects had educational qualification up to 10+2.

Section B: -
DEALS WITH THE EFFECT OF RESPIRATORY EXERCISE ON CHEST EXCURSION.
Part A – Deals with the effect of respiratory exercise on the expansion of thorax.
TABLE 2:- Effect of respiratory exercise on the expansion of thorax
N=30

	Expansion of thorax
	Mean
	Standard deviation
	Mean difference
	Standard error
	“t”
	Statistically significant

	Day 1 – Day 4
	Pre test
	Post test
	Pre test
	Post test
	-0.77
	0.026
	29.48
	Significant

	
	47.78
	48.55
	1.786
	1.760
	
	
	
	



The effect of selected respiratory exercises on the respiratory parameter i.e. expansion of the thorax was determine with the help of paired “t” test value. i.e. Calculated value 29.48 was found to be significant at 0.05 level of significance with degree of freedom 29 and the mean difference of day 1 to day 4 (pre test and post test) was calculated -0.77. Calculated value (higher than the table value)and mean difference depicted that expansion of thorax improved due to respiratory exercises therefore null hypothesis was rejected.
DEALS WITH THE EFFECT OF RESPIRATORY EXERCISE ON CHEST EXCURSION.
Part B – Deals with the effect of respiratory exercise on the level of pain. TABLE 3:- Effect of respiratory exercise on the level of pain
N=30

	Pain
	Mean
	Standard deviation
	Mean difference
	Standard error
	“t”
	Statistically significant

	
	Pre test
	Post test
	Pre test
	Post test
	
	
	
	

	Day 1-Day 4
	5.37
	4.50
	0.49
	0.50
	0.87
	0.87
	8.30
	Significant



The effect of respiratory exercises was determined with the help of paired “t” test. Calculated value 8.30 was found to be significant at 0.05 level of significance with degree of freedom
29. Mean difference also supported the fact that respiratory exercises brought comfort and pain decreased. Therefore null hypothesis was rejected.

Section C: -
DEALS WITH THE EFFECT OF RESPIRATORY EXERCISE ON THE AIR ENTRY AND ADVENTITIOUS SOUND.
Part A – Deals with the Air entry.
TABLE 4:- Distribution of air entry in terms of percentage
`	N = 30

	Air entry.
Day 1-Day 4
	
Bilateral%
	
Unilateral%

	Pre test
	77
	23

	Post test
	100
	0



An air entry was found to be unilateral among 23% of study sample before intervention and it was found that air entry become bilateral after intervention. Therefore, the effect of respiratory exercise on the Air Entry was found 77% bilateral and 23 % unilateral in pre test and 100 % bilateral in the post test in day1 – day 4.
Part B – Deals with the of adventitious breath sounds.
TABLE 5:- Effect of respiratory exercise on the adventitious breath sound
N=30

	Pain
	Mean
	Standard deviation
	Mean difference
	Standard error
	“t”
	Statistically significant

	
	Pre test
	Post test
	Pre test
	Post test
	
	
	
	

	Day 1-Day 4
	1.00
	0.17
	0.00
	0.37
	0.83
	0.06
	12.04
	Significant




The effect of selected respiratory exercises on the respiratory parameter i.e. adventitious breath sounds was calculated with the help of paired “t” test. Calculated “t” value 12.04 was found to be significant at 0.05 level of significance with degree of freedom 29 and the mean difference was calculated 0.83 Calculated value (higher than the table value) and mean difference depicted that adventitious breath sound decreased due to respiratory exercises therefore null hypothesis was rejected.

Section D: -
DEALS WITH THE EFFECT OF RESPIRATORY EXERCISE ON THE INTENSIVE SPIROMETRY
TABLE 6 :- Effect of respiratory exercise on the intensive spirometry (Tidal volume)
N=30

	Pain
	Mean
	Standard deviation
	Mean difference
	Standard error
	“t”
	Statistically significant

	
	Pre test
	Post test
	Pre test
	Post test
	
	
	
	

	Day 1-Day 4
	550.
00
	747.
00
	0.00
	16.22
	-197.00
	2.961
	66.52
	Significant



The effect of selected respiratory exercises on the respiratory parameter i.e. intensive spirometry was determined with the help of paired “t” test. Calculated value 66.52 was found to be significant at 0.05 level of significance with degree of freedom 29 and the mean difference of day 1 to day 4 (pre test and post test) was calculated -197.00. Calculated value (higher than the table value) and mean difference depicted that intensive spirometry improved due to respiratory exercises therefore null hypothesis was rejected.
Section E: -
DEALS WITH THE EFFECT OF RESPIRATORY EXERCISE ON THE SPO2
TABLE 7:- Effect of respiratory exercise on the spo2
N=30

	Pain
	Mean
	Standard deviation
	Mean difference
	Standard error
	“t”
	Statistically significant

	
	Pre test
	Post test
	Pre test
	Post test
	
	
	
	

	Day 1-Day 4
	95.63
	97.47
	0.49
	0.68
	-1.83
	0.11
	15.50
	Significant



The effect of selected respiratory exercises on the respiratory parameter i.e. Spo2 was determine with the help of paired “t” test. Calculated value 15.50 was found to be significant at 0.05 level of significance with degree of freedom 29 and the mean difference of day 1 to day 4 (pre test and post test) was calculated -1.83. Calculated value (higher than the table value) and mean difference depicted that Spo2 improved due to respiratory exercises therefore null hypothesis was rejected.

Section F: -
DEALS WITH THE EFFECT OF SELECTED RESPIRATORY EXERCISES ON SELECTED RESPIRATORY PARAMETERS.
The effect of selected respiratory exercises on the respiratory parameter was calculated with the help of paired “t” test values and the mean difference of day 1 to day 4 (pre test and post test) was calculated therefore it was found to be significant difference within the pre test and post test value.
TABLE 8:- Effect of selected respiratory exercises on selected respiratory parameters.
N=30

	Respiratory Parameters
	Mean
	Standard deviation
	Standard error
	“t”
	Table Value at 0.05 Level of significance

	
	Pre
	Post
	Pre
	Post
	
	
	

	Expansion of thorax
	47.78
	48.55
	1.78
	1.760
	0.026
	29.48
	

2.05
Significant

	Pain
	5.37
	4.50
	0.49
	0.509
	0.87
	8.30
	

	Adventitious breath sounds
	1.00
	0.17
	0.00
	0.37
	0.06
	12.04
	

	Intensive spirometry (Tidal volume)
	550.00
	747.00
	0.00
	16.22
	2.96
	66.52
	

	Spo2
	95.63
	97.47
	0.49
	0.68
	0.11
	15.50
	



Hence the conclusion was drawn that the Respiratory Exercises has great impact on the selected respiratory parameters as it was improved the expansion of thorax , tidal volume and Spo2 as it helps in speedy recovery and prevent post operative complication of study subjects. It was also found that Respiratory exercises decrease the level of pain and adventitious breath sound.
DISCUSSION

The present study concluded that respiratory exercises i.e. Deep Breathing, Diaphragmatic breathing, Pursed lip breathing & Coughing with splinting were effective on the selected respiratory parameters in terms of Expansion of thorax, Spo2 and Tidal Volume. Respiratory exercises provided consistently to the study subject i.e. five times in a day for 4 days. Respiratory Parameters were assessed before and after the respiratory exercises denoted as a Pre and Post Test reading. Similar findings were reported by Chul L, HuhnC and Seon who assessed the effect of deep breathing and coughing exercise and it was found that the patients

in group one and two who performed deep breathing and coughing exercises had less pulmonary complications (16.7%) when compared to group three who had a significantly high level (30%) of pulmonary complications18.
The study was conducted on the strategies to prevent postoperative pulmonary complications after cardio thoracic surgery. The study indicated that lung expansion interventions such as incentive spirometry and deep breathing exercises significantly reduce the risk of pulmonary complications in the postoperative period findings were reported by Lawrence Michel.19
Findings were reported by Elisabeth Westerdahl, Thomas Erickson and Arne tenling who assessed the effects of deep breathing performed on the second postoperative day after coronary artery bypass graft surgery. Deep breathing caused a significant decrease in atelectatic area 7.3% to 6.7% of total lung area 1 cm above the diaphragm and from 3.5% to 3.1% cm above the diaphragm. A significant decrease of atelectatic area, increase in aerated lung area and a small increase in PaO 2 were found after performance of 30 deep breaths20.
Another study was conducted in the 30 male patients after coronary artery bypass graft in a randomized trial Pulmonary function and roentgenological changes were evaluated. There was relative decrease in pulmonary function after deep breathing exercises performed. The findings of the present study were supported by a study conducted by Stiller K, Montarell, Daff M, Wallace M, Grant R and Jenkins S.21

CONCLUSION : The following conclusion is drawn from the findings of the study:
· -In the present study total 30 study subjects participated.
· -Majority of the study subject were in the age group of 51-60. Male were more in percentage than the female
· -Inference was drawn that respiratory exercises had effect on selected respiratory parameters on postoperative patient of coronary artery bypass grafting. The effect of respiratory exercises on the selected respiratory parameters was found to be statistically significant.
Hence, this implies that respiratory exercises were great impact on study subjects.
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