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Abstract
Background: Pain is common in critically ill patients, inadequate pain relief post cardiac

catheterization delays recovery and lead to increased workload of heart and increased hospital stays.
Rhythmic breathing is simple, low cost, non-invasive technique and effective in reducing the pain
severity. Aim of this study is conducted to examine the effect of rhythmic breathing technique on
the pain intensity of patient after cardiac catheter. Design: A quasi-experimental design was used.
Setting: this study was conducted in cardiac catheterization unit at Beni-Suef University Hospital.
Sample: A purposive sample of (90) patients undergoing cardiac catheterization. Tools: Three tools
were used Assessment interview questionnaire sheet includes personal data, Numerical rating pain
intensity scale, Critical Care Pain Observation Tool. Results: there was a high statistically
significant effect of rhythmic breathing technique on the pain intensity among study group after
cardiac catheterization. Conclusion: the study concluded that the use of rhythmic breathing
techniques among study group is effective in reducing the pain intensity after cardiac catheterization.
Recommendation that Training program should be applied for critical care nurses on rhythmic
breathing technique and use them as a part of usual routine nursing care for patients after cardiac
catheterization.
Key word: Pain, rhythmic breathing, catheterization.

Introduction

Cardiac catheterization is a procedure
used to measure pressures in the heart and to
visualize flow of blood via injected a dye into
coronary arteries. (Keogh and Weaver, 2021).

Cardiac Catheterization is the most
definitive but most invasive test in the diagnosis
of heart disease is cardiac catheterization which
include studies of the right or left side of the
heart and the coronary arteries. (Ignatavicius,
et al., 2020).

Cardiac catheterization is routine
diagnostic procedure for patients with known or
suspected heart disease. It is indications include
myocardial ischemia, unstable angina, evolving
myocardial infarction, heart failure with a
history that suggests coronary artery disease or
valvular heart disease, and congenital heart
disease. It is used to confirm physical findings

and to provide a baseline for medical or surgical
therapy. (Urden, et al., 2021).

The critical patients admitted to the
critical care unit are exposure to various painful
procedures, and about 75% report acute pain,
30% report pain at rest, and 50% report pain
during nursing procedures. (Kotfis, et al., 2017).

Pain is an unpleasant sensual and
emotional experience connected with actual or
potential tissue damage, it is a complicated
phenomenon that can impact a person's
psychosocial, emotional, and physical
functioning. (Hinkle and Cheever, 2018).

The most common complaint of patients
undergoing cardiac catheterization procedures is
acute pain at the vascular access site or
discomfort in the chest and lower back area due
to bedrest, limited movement of the accessed
limb, to the injury of vascular puncture itself,
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back pain or headache, are also very common.
(Hilário, et al., 2017).

Inappropriate pain relief may lead to
hemodynamic consequences, with increased
workload of heart and period of hospital stay
and death rate in patients. So that the
appropriate pain management is the patient’s
right. (Modanloo, et al., 2019).

Assessment of pain and management for
patients in critical care unit is a daily challenge
for the nurses. (Aljumah, et al., 2018).
Inappropriate pain relief can raise sympathetic
response which motivate cardiac work and
increases myocardial oxygen consuming. So,
patients with restricted cardiac reserve and
ventricular dysfunction are not able to increase
oxygen supply for keeping adequte balance
between demand and supply of oxygen that
leads to tissues deprivation of oxygen, changes
in normal cell function and hemodynamic
changes; therefore, lack of controlling pain can
leave negative effects on individuals’ health.
(Taman, et al., 2018).

Relaxation therapy has been confirmed
to provide pain relief by decreasing anxiety,
diminishing muscle strain and distract attention.
Much stress can raise pain as a result of
working hormones in the body such as cortisol.
While relaxation can increase the activity of the
endorphin hormone which is very effective in
relieving pain. (Ju , et al., 2019).

Relaxation techniques regulates the heart
and breath rates and promotes the comfort of the
body. It is proved that it will be very effective when
it is done continuously. Rhythmic breathing
technique is a relaxation technique, which is done in
the same way as deep breathing exercise, but it is
timed to the rhythm of one’s heartbeat. It enhances
oxygen supply, re-establishes and improves the
body’s own natural rhythm and can bring good
change in both physical and mental state. Breathing
as a technique of relaxation is directly linked with
the autonomic nervous system which control
physiological arouse of human being. (Subakeerthi
andMoses. 2019).

Rhythmic breathing is simple, cheap, and
acceptable method by patients because it is non-

invasive method used to relief pain. ( Foji, et al.,
2015).

Rhythmic breathing is distracting
technique enable the patients intentionally
distract themselves from a painful stimulus and
thus help them to hold pain. Distraction is based
on the concept that different and enough
sensory stimuli, the reticular formation in the
brainstem can select to block or neglect the
transmission of this feelings as pain. (Hoseini, et
al., 2019.)

Moreover, Rhythmic breathing alleviate
pain, anxiety, and stress by raising the activity
of the parasympathetic nervous system through
the vagus nerve and raising the restrained action
of the Gamma- Aminobutyric Acid receptors in
the brain pathways that are necessary to
perception fear, emotional regulation, and stress
response. (Mohammadpour, 2016).

Nurses play a very important role in pain
assessment and define pain intensity and
perform medical and non-medical treatment for
these patients. (Kiavar, et al., 2016)

Significance of the study:-

In Egypt 2020 death from cardiovascular
disease are estimated to account for 28% of all
deaths according world health organization.
(WHO, 2021)

Discover, determine and management of
pain in critical ill patients have long been a
concern of nurses. Nevertheless, pain is
common in critically ill patients, despite of their
condition, precise assessment using suitable
equipment allows for the use of more useful
therapeutic measures. (Pinheiro, et al., 2019)

Physiological reaction to pain may lead
to harmful effects on the convalescence of the
body after cardiac catheterization. Pain occurred
after cardiac catheterization caused by tissue
retraction and dissection, multiple intravascular
cannulations and invasive procedures that
patients undergo as part of their therapeutic
regimen.( Hassan, etal., 2019).
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Rhythmic breathing is a solution to
increase the oxygen uptake available in
cardiovascular patients. Performing this method
of treatment by the nurse as the person who is
most available to the patient and also as a
person who has a professional and caring role in
this field will help to operationalize the role of
nurses in assisting patients in improving their
condition through non-pharmacological
methods. (Pouryousef, et al., 2021).

Aim of the study:

The current study is conducted to
examine the effect of rhythmic breathing
technique on the pain intensity of patient after
cardiac catheterization.

Research Hypothesis:

Rhythmic breathing technique will
decrease patient’s pain post cardiac
catheterization.

Methods
Research Design:
A quasi-experimental research design

was used in this study.
Setting:
The study was conducted in cardiac

catheterization unit at Beni-Suef University
hospital.

Subject:
A purposive sample of (90) patients

undergoing cardiac catheterization that
randomly was divided into two groups within
six months from the beginning of July 2021 till
the end of December 2021. They were
randomly assigned into two equal groups and
divided into two study and control groups (45
patients in the study group who received
instruction and implement rhythmic breathing
technique and (45 patients in the control group
who did not participate in rhythmic breathing
technique. Patients are selected who met the
following criteria:

 Both sexes and their aged between 20
and 60 years old.

 Patients with all types of cardiac
catheterization.

 Patients agree to participate in the
study.

Exclusion criteria were:

 Patients with regular sedative drugs.
 Patients had a mental disorder.

Tools of data collection:

Three tools were constructed and tested
by the researcher to collect data pertinent to this
study, these tools are:-

A. An interview questionnaire sheet:
It was developed by the researchers. It

concerned with personal characteristics as; sex,
age, educational level, and job.

B. Numerical rating pain intensity scale:
It was adopted from Breivik, et al.,

2008 this tool translated to Arabic. It assesses
pain intensity level for both study and control
group.

Scoring system:

The pain scale allows the patients easily
describe pain intensity simply by asked them to
circle the number between 0 and 10. Data
suggested that a score of 0= No pain, 1-3= Mild
pain, 4-6= Moderate pain, 7-8= Sever pain and
9-10 = Worse pain.

C. Critical Care Pain Observation Tool:

It was adopted from Rijkenberg and
van der Voort., (2016) and Severgnini et al.,
(2016). It was providing an accurate perception
of pain in patients who are critically ill. it
includes four main categories: facial
expressions, body movements, muscle tension
and verbalization.

Scoring system:
Each of these categories has a score of

zero, one, or two, with a total score between
zero and eight. Data suggested that a score of 2
or less can be used to rule out the presence of
pain, and a score more than 2 confirm the
presence of pain in the patient.

Field work:

The data were included the following
phases:

- Preparatory phase.
- Implementation phase.



Original Article Egyptian Journal of Health Care, 2022 EJHC Vol. 13 No. 1

1974

- Evaluation phase.

Preparatory phase:

Approval was obtained from the director
of Beni-Suef university hospital to obtain
permission for collection of data .

Content validity:

The tools were revised for content
validity by a group of seven experts of critical
care nursing and medicine Specialties. The
expertise reviewed the tool for accuracy, clarity,
relevance and comprehensiveness, minor
modification was done.

Pilot study:

It was carried out on 10% of the total
study. This was done to test applicability, clarity
and efficiency of the tools. minor modification
was done, so the patients who shared in the pilot
study were excluded from the sample.

Ethical consideration:

The aim and purpose of the study was
clarifying by the researchers to the studied
patients.

The researchers informed the subject’s
their rights to take part or withdraw from the
study at any time without any rational and they
were assured that their data would be
confidential for the cause of this research.

Program implementation:
Data were collected from the beginning

July 2021 to the end of December 2021.

In this phase, the selected patients who
were recruited are randomly assigned to two
equal arms (45 patients per each), researchers
conducted individual interviews two times
throughout the study period for every patient

First interview:
Each patient of both groups was

interviewed preoperatively to collect baseline
data about personal data. The interview was
carried out in the patient’s room in hospital one

day before cardiac catheter. It took about 20
minutes.

Then the researchers started to give the
subsequent instructions to the study group
regarding rhythmic breathing technique using
pictures, video films, and demonstration and re-
demonstration to learn patients this technique
and the way to try and do it. The instructions of
include this step:

1.Lie down quietly in a comfortable
position.

2.Close your eyes.
3.Relax all your muscles.
4. Inhale deeply through the nose. Be

aware of your breathing and pay attention to it.
Then, exhale quietly through your mouth while
repeating a word on the lips.

5.Repeat these actions several times for
15e20 min. Then, open your eyes for a few
moments while you are lying down.

6.Try to ignore When annoying thoughts
occur.

Second interview:

This interview conducted by the
researchers for each patient, in this time each
patient of the control group receives the hospital
routine care while the study group starts to
implement the previous instructions of rhythmic
breathing technique after the recovery from the
anesthesia by two hours and in the presence of
the researchers to clarify any question. Each
session lasts 20-30 minute.

The Evaluation stage:

This phase was stressed on recognizing
the effect of the intervention post applying
rhythmic breathing technique on patient’s level
of pain through making a comparison between
the two groups.

Statistical Design:

The data entry and data analysis were
done using SPSS version (SPSS) version 23
was used for statistical analysis of data, data
were summarized using the arithmetic mean as
an average, central tendency, the standard
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deviation as a measure of dispersion of results
around the mean and frequency and percentage
of observations. Other statistical tests such as A
chi-square test was used to compare qualitative
variables and p value.

Results

Table (1): Demonstrates that 82.2% of the
control group’ their age more than 40 years old with
a mean age of 54.17± 7.58years. And 84.4% of the
study group’ their age more than 40 years old with
mean age of 55.20± 7.43 respectively. Regarding to
gender 60% and 71.1% respectively of the control
and study groups were males. Regarding educational
level 33.3% of the control group had preparatory
education, while the study group 42.2% had
secondary education. Regarding occupation 35.6%
and 40% respectively of the control and study groups
were had unofficialworker.

Table (2): The table revealed that there
was high statistically significant difference

between pain intensity scores pre and post
intervention of the study group (P ≤ 0.000).
There was no statistically significant difference
between pain intensity scores pre and post
intervention of the control group.

Table (3) and Fig. (1) showed that there
was highly statistically significant difference in
the total mean score of the critical care
observational checklist of the study group
between pre and post intervention (P <0.000).
Also, there was no statistically significant
difference in the total mean score of the critical
care observational checklist of the control group
between pre and post intervention.

Table (4) and Fig. (2) showed that there
was highly statistically significant difference in
the total mean score of the numerical pain scale
of the study group between pre and post
intervention (P <0.000). Also, there was no
statistically significant difference in the total
mean score of numerical pain scale of the
control group between pre and post intervention.

Table (1): percentage distribution of demographic characteristics for the study and control
group (No =45 for each group)

Variable Control group
No =45

Study group
No =45

Frequency % Frequency %
Age in years

Less than 40 8 17.8 7 15.6
More than 40 37 82.2 38 84.4

Mean ±SD 54.17± 7.58 55.20± 7.43
Gender

Male 27 60 32 71.1
Female 18 40 13 28.9

Educational qualification
Illiterate 8 17.8 9 20.0
Read and write 5 11.1 2 4.4
Preparatory. 15 33.3 8 17.8
Secondary. 8 17.8 19 42.2
University 9 20.0 7 15.6

Occupation
Unemployed 6 13.3 6 13.3
Employee 13 28.9 10 22.2
Unofficial worker 16 35.6 18 40.0
House wife. 10 22.2 11 24.4
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Table (2): Comparison between pain scores among control and study groups pre and
post intervention according to pain categories.

Variable Total
score

Control group
No =45

Study group
No =45

Pre Post X2

and
Sig

Pre Post X2
and
Sig

No % No % No % No %

No pain 0 0 0.0 0 0.0 0.19

0.90

0 0.0 0 0.0 53.0

0.000*
Mild 1-3 0 0.0 0 0.0 0 0.0 26 57.8
Moderate 4-6 24 53.3 22 48.9 18 40 19 42.2
Severe 7-8 18 40 20 44.4 22 48.9 0 0.0
Worst
pain

9-10
3 6.7 3 6.7 5 11.1 0 0.0

Table (3): Comparison of total mean score of the critical care pain observation checklist
for the study and control group pre and post intervention
Variable Control group

No =45
Study group
No =45

Pre Post T-test
P -
value

Pre Post T-test
P -valueMean SD Mean SD Mean SD Mean SD

Total
score

6.22 1.47 6.37 1.43 0.507
0.613

6.60 1.54 3.48 1.29 10.37
0.000**

Fig. (1): Differences between total score of critical care pain observation checklist in
study and control groups pre and post intervention.

Table (4): Comparison of total mean score of the numerical pain scale for the study and
control group pre and post intervention
Variable Control group

No =45
Study group

No =45
Pre Post T-test

P -
value

Pre Post T-test
P -valueMean SD Mean SD Mean SD Mean SD

Numerical
pain scale

6.55 1.35 6.53 1.39 0.77
0.93

6.77 1.5 2.64 1.2 14.0
0.000**
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Fig. (2): Differences between total score of numerical pain scale in study and control
groups pre and post intervention.

Discussion:

Pain can affect length of hospitalization
in the postoperative period in patients who
undergo major procedures such as cardiac
surgeries. They usually suffer intense pain,
anxiety and stress, negatively reflecting on
treatment, recovery and quality of life. The use
of non-pharmacological therapies in the
postoperative period represents efficient
methods to relive pain for these surgeries.
(Chandrababu, et al., 2020).

Pain is a commonly reported symptom in
cardiac surgery postoperative. It affects the
functional recovery of the individual because it
involves physical and psychological aspects
such as distress and complications in the
postoperative period, namely: changes in the
ability to cough, breathe and move, influencing
their morbidity and mortality. (Menezes, et al.,
2018).

Pain management occurs through the use
of pharmacological or non-pharmacological
therapies, although it is a common symptom, it
becomes challenging for the health team.
Factors such as difficult diagnosis or lack of
protocols or lack of association between pain
and analgesic prevent its management in care.
(Varndell, et al., 2017).

In the care of critically ill clients, pain is
a serious obstacle. Pain is defined as bad
sensual and emotional experience associated
with, actual or potential tissue damage.

Additionally, pain is a big obstacle and one of
the major causes people seek medical attention.
It is a frequent stressful manifestation for
numerous clients in the intensive care unit.
Raja, et al. (2020).

The present study revealed that the level
of pain intensity was decreased among study
group after using rhythmic breathing technique
than control group especially pre- and post-
cardiac catheter.

Similar data were confirmed by
Babamohamadi, et al., (2021).Who stated that
the level of pain severity after the rhythmic
breathing intervention was significantly reduced
in the rhythmic breathing group compared to the
control and recommended it to use as a post
coronary artery by bass graft to control pain.

This confirms that benefits to apply
rhythmic breathing technique, as lower costs
without side effects and decreased pain. These
results are supported by Sarmento, et al., (2021)
who found the same result.

This result may be due to the rhythmic
breathing techniques is distraction technique
which make patients distract themselves from a
painful stimulus and thus help control their pain.

Agreed with Subakeerthi and Moses.
(2019). who stated that the regular practice of
rhythmic breathing technique helps to reduce
postoperative pain level among patients
undergone major abdominal surgery. Also,
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Farzin, et al., (2018) found that the rhythmic
breathing reduces pain after orthopedic surgery.

This result may be due to the fact of
rhythmic breathing methods have a beneficial
effect on heart rate and respiratory which
reduces sympathetic system activity and
increases parasympathetic activity by
decreasing metabolic energy requirement and
autonomic system balance.

This study agreed with Nasirnejad, et
al., (2020). Who found that the rhythmic
breathing effective to reduce pain in patients
after coronary artery bypass graft. In addition,
Hilário, et al., (2017), who reported that non-
pharmacological pain treatment feels more
comfortable and improve patient satisfaction.

Furthermore Gan, (2017) who reported
that insufficient controlled postoperative pain
delays recovery and results in longer hospital
stay. It is also a common cause for readmission
and is connected with bad patient satisfaction
and experience, and increased in pain thresholds
among patients using the relaxing breathing
techniques.

Conclusion

Based on the findings of the current
study, it could be concluded that the use of
rhythmic breathing techniques after cardiac
catheterization is effective in reducing the pain
intensity. Therefore, using these techniques as
an effective, simple noninvasive, low cost,
uncomplicated, and easy to implement methods
in reducing the pain level with patients after
cardiac catheterization.

Recommendations

Based on results of the present study the
following recommendations can be suggested:

1.Training program should be applied for
critical care nurses on rhythmic breathing
technique and use them as a part of usual
routine nursing care for patients after cardiac
catheterization.

2.Established booklet guideline about
rhythmic breathing technique should be
available on each Cardiac catheterization unit.

3.Implementing this study on larger
sample selected from different setting and
different geographical areas of Egypt for
generalization.
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