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Abstract

Background: There is a significant chance of both postoperative mortality and complication
rate with major abdominal surgery. Various interventions are available that aim to lower the
possibility of pulmonary problems following surgery, reduce postoperative pain. One of these
interventions is the breathing method known as the active cycle (ACBT). Objective: To determine the
impact of implementing an active cycle breathing technique on postoperative pain of and on
respiratory health outcomes of patients undergoing major abdominal surgeries. Settings: The study
was carried out at the Gastrointestinal, Hepatobiliary, and Pancreatic Surgery Units, at Alexandria
Main University Hospital. Subjects: A convenience sample of 80 adult patients, who were divided into
two equal groups (study and control group) were recruited for the study. Tools: four tools were used.
Tool I: Patients’ socio-demographic and clinical data structured interview schedule, Tool II: Pain
visual analogue rating scale, Tool Ill: Postoperative respiratory health outcomes assessment sheet,
and Tool 1V: Active cycle breathing technique educational session’ intervention effectiveness
evaluation tool. Results: The ACBT sessions had a potent effect on pain severity with an effect size of
(0.989). In addition, there is a large effect of the ACBT on the study group patient's respiratory
outcomes (0.975). Conclusion: Active cycle breathing technique application for the study group
patients proved to have appositive effect in relation to patient's respiratory outcomes and there were
statistically meaningful variations were found between the study group before and after ACBT overall
sessions except in the 8" session regarding pain. Recommendations: Establishing regular ongoing
educational programs and workshops for updating of nurses knowledge regarding the active cycle
breathing technique as air way clearance technique. Furthermore, for pain assessment and
management and the developed illustrated booklet should be available and distributed in both Arabic
and English language in all surgical units.
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Introduction
cytokines. In addition, patients with a low
Major  abdominal  surgery  has cardiorespiratory reserve cannot meet the
significant physiologic stressors, including; increase in postoperative oxygen demand
increasing metabolism and catabolism, (Gillis, et al., 2022; Howard, et al., 2019;
increasing oxygen uptake, stress hormone Fernandes, et al., 2019).

production, and release of inflammatory
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Consequently, patients who have an
increased rate of postoperative complications
are associated with increased mortality,
morbidity, and poor overall outcomes.
Complications after major abdominal surgery
have a detrimental impact on length of stay,
resource use, and health-related quality of life
(Howard, et al., 2019, Fowler, et al., 2022;
Downe, et al., 2023; Haidar, et al., 2023;
Tazreean, et al., 2022).

Approximately 20% of patients have
excruciating pain during the first 24 hours
following surgery (Small, & Laycock, 2020;
Ishida, et al., 2022; Gadalla, et al., 2021).
Patients who receive insufficient pain
management suffer consequences, thus it is
important to provide them with the suitable
form of pain therapy. The Journal of the
American Medical Association (JAMA)
Network reports that 88% of patients who
have surgery experience moderate, severe, or
extreme pain levels, accounting for almost
more than 80% of postoperative pain reports
(Sandhu, et al., 2021; Suner, et al., 2019).

Postoperative pulmonary problems
are a serious health issue; result in 3-12
million fatalities annually. A high percentage
of problems occur in about 15% of people
undergoing major surgery. The World Health
Organization (WHO), 2020 reports that one
of the main causes of patient death is PPCs.
Postoperative pulmonary problems occur in
five-ten% of patients having non-thoracic
surgery and 22% of people who are at high
risk (World Health Organization, 2020; Tuna,
& Akgiin, 2023; Morris, et al., 2019).

Various interventions are available
that aims to lower the possibility of
pulmonary problems following surgery,
reduce postoperative pain, and improve the
overall outcomes in the surgical population
(Odor, et al., 2020). Active cycle breathing
technique (ACBT) is one of these strategies.
It consists of three ventilatory stages that are
performed in cycles: breathing control,
thoracic expansion exercises, and forced
expiratory  technique. It has been
demonstrated that ACBT is useful for
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improving lung function by mobilizing and
eliminating excess bronchial secretions
(Allam, et al., 2023; Athawale, et al., 2021).

Breathing control was the first step.
Breathing from the nose was done slowly at
this point. In the event that breathing by the
nose was not feasible, breathing was
accomplished via the mouth. It is
recommended to execute this using the "lips
of the bud" (Derakhtanjani, et al., 2019).

Thoracic expansion, or stretching the
chest wall to allow airflow in narrow airways,
is the second stage. At this point, the chest
wall is enlarged because to the deep, steady,
and slow flow of air into the lungs through
the nose. The air is retained for two or three
seconds before gradually releasing via the
mouth. This process was carried out three
times (Derakhtanjani, et al., 2019).

The third stage involves forced
expiratory technique, sometimes known as
huffing, which is a maneuver used to drive
secretions downstream towards the mouth
after they have been mobilized by deep
breathing and thoracic expansion exercises
(Allam, et al., 2023; Phillips, et al., 2023;
Athawale, et al., 2021; Physiopedia, 2021).

The recovery of patients following
surgery requires the application of
coordinated multidisciplinary care guidelines
in  collaboration with other medical
specialists. Effective care can only be
provided when multidisciplinary teams work
together to promote and care for patients
undergoing major abdominal surgeries
(Udomkhwamsuk, ef al., 2021; Blitz, 2023).

Aims of the Study

This study aimed to determine the

effect of implementing an active cycle
breathing technique on postoperative pain,
and respiratory health outcomes of patients
undergoing major abdominal surgeries.

Research hypotheses
e Patients undergoing major abdominal
surgeries who receive the proposed an
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active cycle breathing technique exhibit
less postoperative pain than those who
received only the routine hospital nursing
care.

e Patients undergoing major abdominal
surgeries who receive the proposed active
cycle breathing technique exhibit
improvement in the postoperative
respiratory health outcomes than those
who received only the routine hospital
nursing care.

Materials and Method
Materials
Design: A quasi-experimental, research

design was used to accomplish the aims of
the study.

Settings: The present study was carried out
at the inpatient Gastrointestinal,
Hepatobiliary, and Pancreatic Surgery Units,
at Hospital at Alexandria Main University,

Egypt.

Subjects: The participants of this study
consisted of 80 adult male and female
patients, undergoing major abdominal
surgeries admitted to the above-mentioned
settings.

Inclusion criteria: Adult aged 18 less than
60 years old, non-smokers, communicated
effectively, and had adequate cognitive state,
free from all the following associating
illnesses: increased intracranial pressure,
uncontrolled hypertension, cardiac,
pulmonary, and/or musculoskeletal disorders
and accepted to participate in the study.

Tools: Four tools were used to gather the
data required for the study:

Tool one: “Patients’ Socio-demographic and
Clinical  Data _ Structured  Interview
Schedule”. This tool was developed by the
researcher in English language based on
reviewing the relevant recent literature
[Allam, et al., 2023, Derakhtanjani, et al.,
2019]. It included two parts:

Part 1I: Patients' socio-demographic
characteristics: This part was obtained from
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patient’s interview. It included data
regarding the patient’s age, gender, marital
status, level of education, occupation, and
place of residence.

Part II: Patients’ clinical data: This part
included information related to patient’s
past, present medical surgical history,
previous hospitalization, the length of
hospitalization, and family past history.
Also, the surgical diagnosis, name of
surgery, type of anesthesia, and duration of
surgery. Data were obtained from the
patient's medical records and interview.

Tool two: Pain Visual Analogue Rating
Scale (VAS). This scale was adopted by the
researcher from Bjelkaroy, ef al., 2024 to
assess the pain intensity as a baseline data for
both studied groups (study and control). The
range is represented by a line, usually 10 cm
in length with or without marks at each
centimeter. The patient will select the number
from (0-10) that reflects the intensity of pain.

Tool three: Postoperative Respiratory Health
Outcomes Assessment Sheet. This tool
included two parts:

Part I: Nursing outcomes classification
(NOC) indicators of Respiratory Status by
the level of severity: This tool was adapted
by the researcher in English language from
Barreto, et al., 2020; Araujo Almeida, et al.,
2017. To assess the postoperative respiratory
health outcomes. It included an assessment of
17 NOC indicators belonging to the
respiratory status outcomes.

Part II: Postoperative respiratory outcomes
diagnostic criteria: This tool was adapted by
the researcher from the Melbourne group
score [Wang, et al., 2023; Boden, et al.,
2018]. The Melbourne letters reflect a group
contribution.

Tool four: Active Cycle Breathing
Technique Educational Sessions’
Intervention Effectiveness evaluation Tool.
This tool was developed by the researcher
in English language based on reviewing
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the recent relevant literature (Shackman,
2018; Atta, 2023) to evaluate the ACBT
educational session’ effectiveness from
the studied group participants’ point of
view. It included eight items related to the
technique objectives, application, time,

duration, frequency, audiovisual aids,
teaching environment and effect of the
technique on postoperative pain, and
respiratory health.
Method
The faculty of nursing's ethical

committee gave its approval. An official
approval to conduct this study was
obtained after providing explanation of
the aim of the study. An informed consent
was obtained from the patients. Five
experts in the field of the study evaluated
the content validity of the study tools. The
necessary modifications were done
accordingly. To ensure that the research
tools were applicable and clear, a pilot
study involving 10% of the study
population  was conducted. The
Cronbach's Alpha test was used for
evaluating the tools' reliability. The
reliability coefficient values were 0.850
for tool two, 0.813 for tool three (part 1),
and 0.777 for tool three (part II) and 0.997
for tool four which is acceptable. Data
was collected over 8 months from the

beginning of August 2021 to the
beginning of April 2022.
To avoid a potential double

contamination effect between the studied
groups that could have an impact on the
study outcomes, data were initially
obtained from the control group and then,
after the study group was finished.

The study was carried out in four phases:
Phase I: Assessment for patients in both
groups: Socio-demographic and clinical data
were obtained in this phase using tool I to
collect the necessary baseline data.

Phase II: Planning phase: Active cycle
breathing technique was designed by the
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researcher after reviewed recent relevant
literature (Allam, et al., 2023; Athawale, et
al., 2021; Physiopedia, 2021; Zuriati, et al.,
2020). Ilustrated booklet and video
presentation were developed by the
researcher and handled individually to every
patient in the study group for more
illustration of the active cycle breathing
techniques.

Phase III: Implementing the active cycle
breathing technique. For study group: Two
sessions, of ACBT were carried out daily for
four consecutive days preoperatively. In each
session, the ACBT was performed five times.
Each ACBT cycle take about two minutes,
with one minute of rest, between cycles. This
exercise was done by patients in the presence
of the researcher 6 hours after surgery.
Subjects of the study carried out ACBT twice
daily, 5 times per session for 5 consecutive
days, postoperatively.

The active cycle breathing technique was
carried out through three phases as follows:
1% phase breathing control.

2" phase chest expansion exercises.

3 phase huffing, or huff coughing.

Phase IV: Program evaluation was carried out
daily for 5 consecutive days postoperatively, to
assess the presence of postoperative pain and
identify any indicator of postoperative
respiratory complications (tool II and tool II).

Ethical considerations:

An informed consent was obtained from

patient following a description of the study's
objectives and the participant's choice to
reject participation in the study and/or
withdraw at any moment. Patient's privacy
was respected. Data confidentiality was
maintained while the study was being
conducted.

Statistical Analysis

The statistical software for social studies
(SPSS) Version 25.0 was utilized to arrange,
tabulate, and perform statistical analysis on
the gathered data. The following statistical

74


https://qorrectassess.com/en/blog/author/leila-atta/

Active Cycle Breathing Technique, Respiratory Health Outcomes, Major Abdominal surgeries.

analysis measures were used; descriptive
statistical measures, such as numbers,
percentages and averages. For this research,
a P equal to or less than 0.05 was chosen as
the significance level.

Results

Table 1 shows comparison between the
study and control group patients according
to their pain level before and after the ACBT
sessions’ intervention. There  was
statistically ~ significant  variations are
detected between the study and control
group post-ACBT sessions for the study
group throughout all the ACBT sessions
except in the 71, 8" and 9" sessions (P=
0.000), and also, there was significant
differences are found between the study
group before and after intervention in all
sessions except in the 8" session (P= 0.000).

Table 2 reveals comparison between the
study and control groups patients according
to the respiratory outcomes levels according
to nursing outcome classification before and
after the session’s intervention. In relation to
NOC, there is a large effect (0.975) of the
ACBT on the study group patient's
respiratory outcomes.

Table 3 reveals comparison between the
study and control group patients according
to the presence of postoperative diagnostic
criteria. Significant statistical differences
were detected between the experimental and
control group patients in the third, fourth,
and fifth assessment days with (P= 0.000).
On the fourth and fifth assessment days, the
majority (97.55, 75%, 100%, and 75%) of
patients respectively among both groups had
not respiratory complications, while the
minority of the control group (25%, and
25%) had respiratory complications.

Discussion

One of the most painful surgeries is
major abdominal surgery, which also has a
negative impact on respiratory function after
the surgery (Kumar, 2019). Postoperative
complications (POCs) after abdominal
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surgery have significant concerns to health
care providers due to their potential for death
or chronic infirmity. It negatively impacts
numerous important facets of patients’ health
(Dajenah, et al., 2022).

The main results of the present study
showed that performing of the ACBT for
postoperative patients resulted in
improvements in postoperative pain and
respiratory health outcome. These results are
reinforced by multiple studies, as
Derakhtanjani et al., (2019), Karagoza et al.,
(2023), Allam et al., (2023) and Araujo
Almeida, et al., (2017) evaluated the impact
of the ACBT on postoperative pain and
respiratory  status in  postoperative of
abdominal surgeries patients.

Similarly, Ju, et al., (2019) carried out a
systematic review and meta-analysis of
relaxation therapy as an effective nursing
intervention for reducing pain after surgery in
patients having abdominal surgery. They
illustrated that performing of breathing
control as a first phase of active cycle
breathing technique which promotes feeling
of comfort, relaxation, decrease mental and
physical  stress, which lowers the
hypothalamic sympathetic nervous system.
This alters the neural systems' natural
synthesis of opioids, which slows the
transmission of pain impulses. In addition,
Wahyudi et al., (2021), who investigate the
impact of the active cycle breathing
technique on patients who have had heart
surgery to clear their airways and reported
that after ACBT, the study groups' respiratory
rates significantly changed on the 1% and 3™
assessment days.

In relation to dyspnea at exertion, it was
observed that from the 5™ to 7t session, a
minority of patients started to have mild
dyspnea at exertion before and after-ACBT
session. Then all the study group patients
return to have no dyspnea at exertion before,
and after-ACBT from the 8" to 11% session.

This might be attributed to practicing the
diaphragmatic breathing technique which is
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an important part of ACBT. Diaphragmatic
breathing  technique strengthening the
diaphragm, decrease work of breathing which
in turn decrease dyspnea. Furthermore,
diaphragmatic  breathing increases the
relaxing of muscles and fosters a comforting

sensation; the respiratory muscles also
experience this relaxation. Additionally,
respiratory muscle relaxation decreases

discomfort and relieves stress and anxiety, all
of which may have a positive impact on
dyspnea (Zisi, et al., 2022). This is in the
same line of Samuel, (2019) who stated that,
ACBT was effective in reducing the level of
dyspnea.

Regarding respiratory outcomes
according to NOC before and after the
session’s intervention, there is a large effect
of the ACBT on the study group patient's
respiratory outcomes. It may be attributed to
that an active cycle of breathing techniques
had potent impact on health of respiration in
the finding of the study. It had demonstrated
to be beneficial in improving lung function
and mobilizing and removing extra bronchial
secretions (Physiopedia, 2021). The findings
of this study are consistent with those of
Derakhtanjani et al., 2019 who reported that
it appears that patients undergoing abdominal
surgery benefit more from ACBT than those
having CABG.

As regards the presence or absence of
respiratory complications, the study and
control groups patients showed statistically
significant differences in the 3%, 4% and 5%
days of assessment. These findings can be
explained by that the ACBT integrates
ventilation promotion with airway clearance
(Allam et al., 2023; Belli et al., 2021). This is
consistent with Zhong, et al., 2022 and
Wange, et al., 2016. They reported that
patients who had ACBT demonstrated an
effective ability to remove secretions from
their own airways, hence minimizing the risk
of secretion retention-related postoperative
pulmonary problems.
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Conclusion

Based upon the results of the current
study, it could be found that the active cycle
breathing technique application for the study
group patients proved to have appositive
effect in relation to patient's respiratory
outcomes according to nursing outcome
classifications, and the presence or absence
of respiratory complications postoperative.

Recommendations

Based on the results of the current study,

the following recommendations had been
suggested:

76

e [Establishing regular ongoing educational
programs and workshops for updating of
their knowledge regarding the active cycle
breathing technique as air way clearance
technique. Furthermore, for pain assessment
and management .

e Development of policies, procedures
standards and manual guidelines for care
providers and patients at surgical units and
respiratory departments about active cycle
breathing technique.

e Study of comparison of active cycle of
breathing technique (ACBT) with other
methods of airway clearance therapies for
patients underwent major abdominal
surgery.
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Table (1): Comparison between the study and control group patients according to their pain level
before and after the ACBT sessions’ intervention.

Pain severity/ session Study group Control group Test of significance
(n=40) (n=40)
Before After Before After

% No. | % % No.

X%= NA
X?=72.38 P=0.000*

Moderate
Severe 40 [100.0 | 40 [100.0

1%t session

Test of Significance X*=72.38 P= X%=NA

2" session Mild _ 1

Moderate | 9 |[22.5 |38 [95.0
Severe 31 |77.5 1 2.5

X*=10.91 P=0.004*
X*=76.09 P=0.000*

Test of Significance X*=47.02 P= X??=0.002 P=0.987

3" session | Mild 37 P25 [T x==5541 P=0.019*

Moderate | 37 925 | 2 |5.0 |29 |725 |40 [100.0 | X*®=72.38 P=0.000*
Severe 3 7.5 1 25 |11 |275

Test of Significance X*=69.41 P= (X*=12.75 P=0.000*
0.000*

Mild
Moderate | 38 [95.0

X*=2.051 P=0.152
X*=40.75 P=0.000*

4t session

32.5 | 40 [100.0 | 40_1100.0.

Severe 2 5.0
Test of Significance X**=41.25 P= X?= NA
0.000*
5t session Mild 39 97.5 X%= NA
Moderate 1 |25 |40 [100.0 | 40 [100.0 | X?*®=76.09 P=0.000*
Test of Significance X2c=76.09 P= X2d= NA
0.000*

X*=14.12 P=0.000*
X*=43.08 P=0.000*

6t session Mild 27

Moderate | 28 [70.0 |12 0.0 | 40 [100.0 | 40 [100.0 |

Severe 12 {30.0 1 2.5

Test of Significance X2c=42.71 P
0.000%

7t session Mild 20 |50.0 | X*®=12.75 P=0.000*
Moderate X?*=3.333 P=0.068
Severe 11 |27.5
Test of Significance X2c=46.05 P= X2d=26.67 P=

0.000* 0.000*

X?= Chi-Square test ~ X?* comparison between the study and control group before intervention X2
comparison between the study and control group after intervention

X%¢ comparison in the study group before and after intervention X2¢ comparison in the control group before and
after intervention

X?¢ comparison in the same group across the days * Significant p at <0.05 NA not applicable
n: Number of studied patients

Effect size 0.0-0.2 Small effect 0.3 -0.7 Medium effect > 0.8 Large effect

Table (1): Comparison between the Study and Control Group Patients According to their Pain Level
Before and After the ACBT Sessions’ Intervention cont: table (1)

Pain severity/ session Study group Control group Test of significance
(n=40) (n=40)
Before After Before After
No.|% No.|% No.|% No.|%
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8t session Mild

Moderate X?=1.013 P=0.314

40 1000 | 40 1000 |

Severe 1 |25 X?=1.013 P=0.314
Test of Significance X?°=2.000 P=0.368
9t session Mild 28 20 |50.0 X?2= NA
Moderate | 40 ([100.0 | 12 [(30.0 | 40 [100.0 | 20 |50.0 X*=3.333  P=0.068
Test of Significance X2c=43.08 P=0.000* |X2d=46.05 P=0.000*

10" session | No 36 X%=2.051 P=0.152
Mild 38 [950 | 3 [7.5 |40 [100.0]40 [1000| X*=6884 P=0.000*
Moderate | 2 5.0 1 |25
Test of Significance X2c=66.21 P=
0.000*
11t session No 26 |65.0 | 35 [87.5 X%2=40.08 P=0.000*
Mild 11 275 | 5 X?=62.22  P=0.000*
Moderate | 3 7.5
Test of Significance X2c=6.578 P= X2d=3.117 P=0.078
0.037*
Effect size 0.989

Table (2): Comparison between the study and control groups patients according to the
respiratory outcomes levels according to nursing outcome classification before and after the
session’s intervention.

Items Study group Control group Test of Significance
(n=40) (n=40)
Before After Before After

% | No.| % | No.| % | No.

18t X%=NA
session X®=4211 P=0.040%
Mild | 40 [100.0 | 36 [90.0 | 40 [100.0 | 40 [100.0 X*=4.211 P=0.040*

X24=NA

X*®=1.013 P=0314

2nd No 1 2.5 8 20.0
session X2=8.889 P=0.003*

Mild |39 [975 |32 [80.0 | 40 [100.0 | 40 [100.0 X%*=6.135 P=0.013*

X2=NA
3rd No 12 300 [39 [975 | 6 [150 | 5 [125 X2%=2581 P=0.108
session X?%=5838 P=0.000%*
Mild |28 [700 | 1 [25 |34 [850 |35 |875 X*=39.43  P=0.000*
X2=0.105 P=0.745

4th No 40 [100.0 | 40 [100.0 [ 32 [80.0 | 40 [100.0 | X2=NA X2=NA

session X2%=8.889 P=0.003*

Mild s (200 | X NA
5th No 24 1600 |25 [625 [21 [525 [21 [525 X2%=0.457 P=0.499
session X%*=0.818 P=0.366
- X2=0.053 P=0.818

16 (400 |15 [375 [ 19 [475 [ 19 [475

Mild O NA
6th No 1 25 | 14 |35.0 X%=1.013 P=0314
session X%=16.97 P=0.000%*
Mild 39 1975 | 26 [655 | 40 [100.0 | 40 [100.0 X*=13.87  P=0.000*

X2= NA
7th No 15 375 [39 [975 X%=18.46 P=0.000*
session X=76.09 P=0.000*
Mild |25 [625 | 1 [25 |40 [100.0 | 40 [100.0 X*=32.82  P=0.000*

X2= NA
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Items Study group Control group Test of Significance
(n=40) (n=40)
Before After Before After
No.| % [No.| % |No.| % |No.| %
gt No 2 |50 | 4 [100 X2%=2.051 P=0.152
session - X?=4211 P=0.040*
Mild |38 [950 |36 [90.0 | 40 [100.0 | 40 [100.0 2= 0721 P=0396
X2=NA
9th No 5 |125 |5 |125 X»=5333  P=0.021*
i X?%= 5333 P=0.021%*
SESSION TTNId |35 875 |35 | 875 |40 (1000 | 40 |100.0 S NA
X2=NA
10t No 40 (100.0 | 40 |100.0 | 28 |70.0 |29 |725 X%=14.12 P=0.000*
: X%=12.75 P=0.000%*
session
12 300 |11 [275 - NA
X24=0.061 P=0.805
11th 29 72.5 37 92.5 X%=12.75 P=0.000*
session X*=3117 P=0.077
X2=NA
Mild 11 27.5 3 7.5 X2= 5541 P=0.019*
Test of Significance XPe= XZe= XPe= X2e=
292.73 281.67 245.03 320.48
P=0.000*% | P=0.000% | P=0.000% | P=0.000*
Effect size 0.975

Table (3): Comparison between the study and control group patients according to the presence of
postoperative diagnostic criteria.

Items Study group | Control group | Test of Significance
(n=40) (n=40)
No. % No. Y%
6 hours | Had no resp. complications 40 100.0 40 100.0 X=NA
1tday | Had no resp. complications 40 100.0 40 100.0 X’=NA
2" day | Had no resp. complications 40 100.0 40 100.0 X’=NA
39 day | Had no resp. complications 39 97.5 32 80.0 X?=8.537 P=0.003*
Had resp. complications 1 2.5 8 20.0
4t day | Had no resp. complications 39 97.5 30 75.0 X?=49.56 P=0.000*
Had resp. complications 1 2.5 10 25.0
5% day | Had no resp. complications 40 100.0 30 75.0 X?=11.428 P=0.000*
Had resp. complications _ 10 25.0
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