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ARTICLE INFO ABSTRACT

Keywords: Background: Major cardiac surgery could be physically and mentally stressful. Anxiety and pain are commonly
Cardiac surgical procedures experienced by patients while undergoing cardiac surgery. Yoga is recognized as the most beneficial com-
Af{Xiety plementary and alternative therapy.
Pain . Objective: To assess the effect of alternate nostril breathing exercises (pranayama) on anxiety and pain among
gzzt:pemnve care patients undergoing cardiac surgery.

Methods: A non-randomized controlled trial was adopted as study design and involved 48 patients undergoing
cardiac surgery. The experimental group (n = 24) received pranayama study intervention while the control
group (n = 24) received routine care of the hospital. Outcomes were state anxiety and pain, measured with the
state anxiety inventory and a visual analogue scale respectively. Data were analyzed by SPSS version 20.0.
Repeated measures ANOVA was used to test the effect of the intervention.

Results: Study results showed that patients in the experimental group experienced a significant decrease in
anxiety (p < 0.05) than the control group. There was a decrease in pain scores but was not statistically sig-
nificant across different time point measurements at p < 0.05 between the groups.

Conclusion: These findings support the use of pranayama for decreasing anxiety among patients undergoing
cardiac surgery. However, there is a need for randomized controlled trials with higher sample size to confirm this
results. Future trials also should focus on the estimation of relevant biomarkers such as endorphins to understand
the scientific rationale.

1. Introduction

Cardiovascular diseases (CVD) has become the leading health issue
in both the developing and the developed countries.’ Nearly 32 million
Indians suffer from some form of heart disease, according to extra-
polations from the Global Burden of Diseases study. Undergoing major
heart surgery could be physically and mentally stressful.> Anxiety and
pain are commonly experienced by patients while undergoing cardiac
surgery. These symptoms can result in prolonged recovery after the
surgery.® Postoperative outcomes such as anxiety, depression, and pain
are common issues during cardiac surgery and closely related to the
recovery of patients.*

Yoga is recognized as a most beneficial complementary and alternative

* Corresponding author.

therapy. Yoga is being explored currently in the western countries due to its
increased reputation among the broader population. Yoga incorporates
the body and mind for positive health benefits; it comprises of Asanas
(Yogic exercise) Pranayama (yogic breathing exercises) and Dhyana
(Meditation).” Research studies have reported that the practice of yoga
(pranayama and asana) improves symptoms of atrial fibrillation, an-
xiety, depression, and quality of life.° Pranayama enhance cardior-
espiratory system,” pulmonary functions®° blood pressure, heart rate,*’
lipid profile, left ventricular ejection fraction (LVEF), and psychological
states.'!

A systematic review and meta-analysis of randomized controlled
trials reported that yoga is a promising intervention in improving
cardio-metabolic health.'? Yoga appears to be beneficial in improving
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biological modifiable risk factors for cardiovascular diseases. Yoga can
play an essential role in the prevention of cardiovascular diseases.'®
Yoga-based rehabilitation program improved physical, mental health
and quality of life after coronary artery bypass graft surgery.'* Modified
yoga program after heart surgery significantly decreased stress, anxiety
and pain.'®

Healthcare professionals play an essential role and face challenges
to overcome postoperative outcomes such as pain, anxiety, and stress in
caring for patients undergoing cardiac surgery. There is a need for
healthcare professionals to implement an effective non-pharmacologic
intervention to decrease anxiety, and pain. Therefore, the present study
aimed to evaluate the effect of alternative breathing exercise in redu-
cing anxiety and pain among patients undergoing cardiac surgery.

2. Aim

The aim of this study is to evaluate the effect of alternate nostril
breathing exercises (pranayama) on anxiety and pain among patients
undergoing cardiac surgery.

3. Methodology
3.1. Design and setting

A non-randomized controlled trial was adopted as a research design.
This study was conducted inwards of cardiovascular and thoracic sur-
gery of a tertiary care hospital. This study conformed the Declaration of
Helsinki'® and was approved by the institutional research ethics com-
mittee. Informed consent obtained from the study participants and they
had the freedom to withdraw from the study at any point in time.

3.2. Sample

The research sample of this study were adult patients who undergo
any form of heart surgery includes coronary artery bypass graft surgery
(CABG), valve replacement or repair. The sample size calculated con-
sidering anxiety as the primary outcome according to a previous
study’® and estimated sample size in each group was 24 this would
achieve the power of 80% at a level of significance of 0.05. A total of 48
patients were recruited using non-probability purposive sampling
technique and assigned 24 patients in the experimental group and 24 in
the control group. Patients who undergo first-time cardiac surgery,
aged between 21 and 70 in years, both the gender and who can follow
the instructions were the inclusion criteria. The exclusion criteria ap-
plied were; patients who were taken for redo surgery and not weaned
off from the mechanical ventilator within 48 h after surgery were the
exclusion criteria.

3.3. Study instruments

Three instruments were used to collect the data from the study
patients: Socio-demographic characteristics and clinical variables, state
anxiety inventory and visual analogue scale. Demographic and clinical
variables included age, sex, religion, education, family history of heart
disease, a habit of smoking, regular exercise, diabetes mellitus, hy-
pertension, and type of heart surgery. Content validity done with the
panel of experts and the items were modified based on their sugges-
tions. Calculated content validity index (CVI) of the tool was 0.93.

The visual analogue scale was utilized to assess the pain, this is a
standardized scale, and it is considered to be the most appropriate tool
for evaluating pain intensity among patients undergoing major sur-
geries. Reliability of the instrument is 0.93 found to be good to evaluate
the pain intensity.'” State anxiety inventory was used to measure the
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anxiety and is comprised of 20 items. The tool has the range of score
between 20 and 80, with the higher scores demonstrating higher an-
xiety levels. Reliability of the state anxiety inventory is 0.90.

3.4. Intervention

Two days before the surgery pranayama technique was taught and
demonstrated to patients. An informational leaflet given on steps of
pranayama and patients were made to perform a return demonstration
to ensure that patients are doing it correctly. The duration of pra-
nayama technique was 15 min. Pranayama intervention was provided
for three consecutive post-operative days from day three to five after
the cardiac surgery. Intervention and assessment were carried out be-
fore 30 min of medication administration to minimize drug effects on
study outcomes.

3.5. Data collection

After assessing the eligibility criteria, patients were recruited in the
study and complete details about the study was explained to them. To
decrease the risk of diffusion of intervention patients were recruited to
the experimental and control groups on separate wards. All patients in
the experimental group received intervention while the control group
did not. Two days before the surgery state anxiety inventory was ad-
ministered to assess preoperative anxiety. On third postoperative day
morning, the state anxiety was measured. Patients in the experimental
group performed alternative nostril breathing exercises (Pranayama)
for 15min, and the investigator guided it. The investigator had a
checklist to assess the fidelity of intervention and made sure that pa-
tients were adhering to study interventions.

The same intervention provided on the fourth and fifth post-
operative day. Before and after of each session of intervention, pre and
post-intervention of pain scores assessed and on the fifth postoperative
day after intervention state anxiety were measured. The control group
did not receive any intervention and received usual postoperative care
of the hospital. A calm environment provided to patients during all the
sessions of intervention to avoid distractions. The process of data col-
lection presented in Fig. 1.

3.6. Statistical analysis

The collected data were analyzed using the Statistical Package for
Social Sciences (SPSS version 20). The descriptive and inferential sta-
tistics utilized. The frequency, percentage, mean and standard deviation
were calculated to describe the patient's demographics & clinical vari-
ables and level of pain and anxiety. Chi-square test used to assess the
homogeneity among patients in both groups. Effect of pranayama on
anxiety and pain evaluated by using repeated measures ANOVA.

4. Results

A total of 48 patients were enrolled: 24 allocated in the experi-
mental and 24 in the control group. The majority of the study patients
were male 35 (72%). Mean age of patients were 58.72 with a standard
deviation of 9.10. Most of them were belongs to Hindu religion. The
majority of the patients had history hypertension, diabetes mellitus,
and habit of smoking. Most of them did not have the habit of regular
exercise and underwent CABG surgery. Demographic and clinical
characteristics of patients are presented in Table 1. At baseline, there
were no significant differences between the two group in the char-
acteristics of patients and the outcome measures.

Mean score of preoperative anxiety scores in the experimental group
and the control group were 55.08 + 4.45 and 55.54 * 6.71
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[ Assessed for the eligibility (n=57) ]

Excluded (n=9)
Didn’t meet the criteria — 7
Declined to take part - 2

-

Enrolled (n=48)
Obtained informed consent, demographic
information and state anxiety inventory was
administered to assess pre-test anxiety

A 4

[ Experimental Group (n=24) ]

from 3" to 5™ post-operative
day

e Anxiety was measured two days
before surgery and after surgery
on 3 and 4" post-operative
day

e Pain was measured on 3rd, 4t
and 5™ post-operative day

[ Analyzed (n=24) ]

Fifteen minutes of pranayarm

/

[ Control Group (n=24) ]

4 N

Routine nursing care
Measurement of pain and
anxiety without
intervention

J

A
[ Analyzed (n=24) ]

Fig. 1. Process of data collection.

respectively (Table 2). There was a gradual and higher decrease in
anxiety scores during post-intervention assessment in the experimental
group than the control group. Repeated measures ANOVA on the effect
of pranayama on anxiety scores revealed that there was a significant
statistical difference between groups at p < 0.05 (Table 3).

Regarding the effect of pranayama on pain repeated measures
ANOVA demonstrated that there was a significant difference on the 3rd
postoperative day (p < 0.05). However, further analysis of pain scores
applying repeated measures revealed no significant statistical differ-
ence between groups at p < 0.05 on the fourth and fifth postoperative
day (Table 4).

5. Discussion

The study results indicated significant effects of pranayama among
patients who received the interventions than who did not. Our findings
exposed that patients in both groups (experimental and control) had a
high level of anxiety during the preoperative period and on the 3rd
postoperative day before the intervention. It could be because major
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heart surgery is a stressful event that results in substantial anxiety be-
cause patients may think about complications in the postoperative
period and concern regarding their recovery. There was a more sig-
nificant decrease in anxiety among patients in the experimental group.
Hence, the pranayama intervention significantly benefits the patients
on undergoing cardiac surgery.

The present study findings confirm the results of the previous study
on the effect of yoga intervention on anxiety after CABG surgery.'®
Earlier research studies on pranayama described that pranayama sig-
nificantly indices of ventricular repolarization dispersion in patients
with arrhythmia,'® regular practice of yoga decreases stress and anxiety
and improves cognition and quality of life.”° A systematic review of
yoga supported that consistent practice of yoga results in reduced
cholesterol level and has a more significant decrease in blood pressure
of hypertensive patients.?*

5.1. Strength and limitations of this study

This study evaluated the effect of pranayama among patients
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Table 1
Demographic and clinical characteristics of the participants.
Demographic and clinical characteristics Experimental Group (n = 24) Control Group (n = 24) X2 P
Frequency Percentage Frequency Percentage
Gender
Male 18 75.0 17 70.8 0.497 0.48
Female 6 25.0 7 29.1
Education
Non-formal 4 16.6 4 16.6 0.23
Primary 3 12.5 4 16.6 4.29
Higher Secondary 7 29.1 7 29.1
Graduate 10 41.6 9 37.5
Religion
Hindu 13 54.1 12 50.0 0.17
Christian 7 29.1 5 20.8 3.43
Muslim 4 16.6 3 12.5
Family history
Yes 16 66.6 17 70.8 1.30 0.25
No 8 34.3 7 29.1
Regular exercise
Yes 7 29.1 8 34.3 0.21 0.64
No 17 70.8 16 66.6
Smoking
Yes 10 41.6 9 37.5 1.80 0.17
No 14 58.3 15 62.5
Hypertension
Yes 18 75.0 19 79.1 11 0.20
No 6 25.0 5 20.8
Diabetes mellitus
Yes 19 79.1 18 75 0.70 0.40
No 5 20.8 6 25
Type of heart surgery
CABG 16 66.6 15 62.5 0.40
Valve repair 4 16.6 4 16.6 1.823
Valve replacement 4 16.6 5 20.8
Table 2 5.2. Implications for practice

Mean scores of anxiety in the experimental and the control group.

Outcome measures Experimental (n = 24) Control (n = 24)

Mean SD Mean SD
Before surgery 55.08 4.45 55.54 6.71
Pre-intervention 49.20 5.67 53.58 3.09
Post-intervention 39.25 3.09 45.12 5.26

Note: POD = Post-operative day; SD = Standard deviation

undergoing cardiac surgery. Recruitment of samples to this study was
very successful, as only two patients did not accept to participate. All
patients who accepted to be a part of this study extended their co-
operation to complete the study successfully. Limitations of this study
are that we could not randomize the patients and include larger sample
size due to lack of resources. In spite of all these limitations, study re-
sults have provided a strong foundation for future research work in the
arena of yoga in the patients undergoing cardiac surgery.

This study proved that pranayama significantly benefits patients
undergoing cardiac surgery in improving postoperative outcomes. As
the results suggests that pranayama is decreasing anxiety among pa-
tients undergoing cardiac surgery, it can be considered as one of the
non-pharmacologic intervention. However, it is difficult to draw con-
clusion on effect of pranayama until further research develops more
evidence to support this intervention for clinical practice. As there is an
increasing awareness of yoga worldwide, there is a need for high-
quality randomized controlled trials with larger sample size to prove
this results. Future trials also should focus on estimation of relevant
biomarkers such as endorphins, as the scientific mechanism is not yet
understood clearly. Qualitative studies also can be conducted to know
about the patient's experiences in performing pranayama and yoga.

6. Conclusion

Considering that pain and anxiety are usual after cardiac surgery,

Table 3
Repeated measures ANOVA on anxiety for experimental and control group N = 48.
Outcome Before Surgery 2" pop 5% pOD Time effect Group effect ,]3
Mean + SD Mean + SD Mean + SD F p F P
Experimental 55.08 + 4.45 49.20 + 5.67 39.25 + 3.09 82.02 .001 9.62 .001 641
Group
Control 55.54 + 6.71 49.66 + 6.21 45.12 + 5.26
Group

SD = Standard deviation; POD: Post-operative day; 77; = partial eta squared (effect size).
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Table 4

Repeated measures ANOVA on pain for experimental and control group N = 48.
Outcome Pre-intervention Post-intervention Time effect Group effect ,73

Mean + SD Mean * SD F p F p

Anxiety
Experimental Group 49.20 + 5.67 39.25 * 3.09 215.9 .001 36.0 .001 440
Control Group 53.58 + 3.09 45.12 * 1.56
Pain - 3rd POD
Experimental Group 50.83 + 6.53 48.75 * 5.36 12.10 .001 6.48 .014 123
Control Group 55.42 + 7.21 53.33 = 7.02
Pain - 4th POD
Experimental Group 47.92 = 4.14 42.92 = 5.50 32.66 .001 0.54 466 .012
Control Group 49.17 + 4.08 43.33 * 6.37
Pain - 5th POD
Experimental Group 42.50 = 5.31 30.83 + 5.83 106.2 .001 0.02 .865 .001
Control Group 42.92 * 6.24 30.88 + 5.86

SD = Standard deviation; POD: Post-operative day; ;7; = partial eta squared (effect size).

Assessed for the eligibility (n = 57).

pranayama can be a useful intervention for reduction of pain and an-
xiety among patients undergoing heart surgery to promote the speedy
recovery. Our study results support the use of non-pharmacological
interventions for the relief of pain and anxiety in postoperative nursing
care. Additional research is also warranted to discover the benefits of
alternative nostril breathing exercise (Pranayama) in the long term
among patients with cardiovascular conditions.
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