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Background: abdominal surgery is a trans-abdominal incision. Persistent postoperative pain is a 
well-known consequence of this surgery. Aim of the study: To determine the four-square breathing 
exercises effectiveness on postoperative pain and satisfaction among patients undergoing 
abdominal surgery. Design: A quasi-experimental research design was utilized. Setting: The study 
was conducted in the surgical adult department affiliated فخPort Said Hospital. Subject: Non-
probability purposive sampling technique was used to select a sample of 100 post-abdominal 
surgery patients who were randomly assigned into two groups, 50 for each of the experimental and 
control groups. Three tools were used: (I) a structured interview questionnaire, (II) Numerical Pain 
Rating Scale (NPRS), and (III)  Satisfaction Likert Scale. Results: This study revealed that during 
the pretest, patients who had undergone abdominal surgery in the experimental and control groups, 
respectively, experienced moderate levels of pain (82% and 79%). However, all 100 post-
abdominal surgery patients in the experimental group experienced minor pain during the post-test, 
compared to 50% of the patients in the control group. The study revealed that there was a difference 
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between mean pretest and post-test scores that were found statistically significant at p < 0.05 level 
in the study group regarding pain level.  In addition, most of the study group (96.4%) was 
completely satisfied with the intervention. Conclusion: This study concluded that four-square 
breathing exercises significantly reduced pain intensity and enhanced satisfaction among 
abdominal surgery patients with the intervention. Recommendations: Four square breathing 
exercises should be incorporated into the nursing intervention protocols for post-abdominal 
surgery patients. 
KEYWORDS: Four-Square Breathing Exercises, Post-operative pain, Post abdominal surgery 
patients. 
 
Introduction:  
An incision must be made in the body during surgery, which is an invasive process that frequently 
results in blood, pain, and a higher-than-average risk of morbidity and mortality. As a result, the 
time before the operation is anxious for surgical patients. In the surgical management of adult 
patients, pain is regarded as a challenging issue to address. The majority of adult patients who 
were scheduled for surgery reported experiencing pain (Hisato and Umemoto, 2017). 
 
Pain is one of the most common postoperative side effects reported by patients worldwide. Despite 
the available drugs and anesthetic techniques, postoperative discomfort is common. Around 41% 
of postoperative patients experienced moderate to severe pain after using sedative medications 
(Kaur et al., 2019). In a large study, 300 patients reported that 86% of them experienced 
postoperative pain, with 75% reporting moderate or severe pain right away. Even though roughly 
88 % were prescribed painkillers, 80 % reported adverse effects, and 39 % still experienced 
moderate to severe pain as a result of their use (Gan et al., 2017). 
Ineffective treatments are also routinely used to manage immediate postoperative pain. A patient 
who experiences physiological pain reactions that have unfavorable effects on the body after 
surgery or, in some sensitive patients, the possibility of developing chronic pain disorders may 
increase with poor postoperative pain management. As an illustration, 74% of 300 surgical patients 
remained in discomfort after being released from the hospital (Asadizaker et al., 2017). Thus, poor 
pain management after abdominal surgery can hinder healing and raise the chance of postoperative 
complications by restricting mobility. Moreover, it can make chronic pain more likely to persist 
after surgery (Fahey, 2017) 
The nature and characteristics of post-abdominal surgery pain, as well as non-pharmacological 
approaches to reducing it, have been evaluated in several research. Non-pharmacological methods 
like the prone position, oil massages, Kegel exercises, deep breathing drills, and the use of Melissa 
Officinalis (Balm) are effective in minimizing after-pain. Box breathing often referred to as four-
square breathing, is a relatively new breathing exercise technique that can assist to lessen pain 
following abdominal surgery. It may practically be practiced anytime and everywhere, and it is 
very easy to understand and put into practice. (Ramasamy and Suzan, 2014 & Scott, 2020) 
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Although nurses must indeed design intervention guidelines for pain and discomfort management 
before and after abdominal surgery, this is a difficult subject (Karlström et al., 2015).  
Patients can choose from a range of pharmacological and non-pharmacological therapies to help 
them manage their pain in the best possible way, but each patient will respond to these treatments 
differently. Painkillers are currently the gold standard treatment for immediate postoperative pain 
control. Alternative treatments and non-pharmacological methods of treating pain, such as 
massage, are becoming more and more well-liked globally as an alternative to medication's 
unfavorable side effects (Van et al., 2016). 
 
The efficacy of the approach is ensured in large part by the counseling, education, and advice 
provided by medical-surgical nurses to post-abdominal surgery patients. Also, you can help 
patients by providing support and assisting them in reducing their suffering. Other non-
pharmacological pain relief options and interventions include informational therapy, distraction, 
relaxation techniques, and pharmacological therapy (Lilly and Dakshayani, 2018). 
 
Significance of the study:  
Pain management is a challenging but essential responsibility for medical professionals. Effective 
pain management is necessary for those who have had surgery to feel comfortable, prevent 
problems, and hasten recovery. A stand-alone nursing intervention that can be used to assist 
patients who are in pain is the four-square breathing exercise. The four-square breathing exercise 
is easy to perform, affordable, and equipment-free. It could be used in ordinary nursing procedures. 
Yet, it's crucial to determine whether four-square breathing exercises reduce abdominal surgery 
patients' acute postoperative pain (Bauer et al., 2018). 
 
The safe and efficient management of pain is a priority for all nurses caring for patients following 
surgery. At all levels of practice, registered nurses are primarily patient advocates who are crucial 
in effectively managing postoperative pain (Ward, 2015). Four-square breathing exercises are a 
crucial component of a patient's post-operative recovery. Because of the nature of the surgery, 
discomfort in patients is more likely. Pain can be treated without drugs using techniques like four-
square breathing exercises (Bauer et al., 2018). 
 
Aim of the study: 
This study aimed to determine the four-square breathing exercises effectiveness on post-operative 
pain and satisfaction among patients undergoing abdominal surgery through: 
- Assess the level of pain among post-abdominal surgery patients. 
- Assess the level of satisfaction with intervention among post-abdominal surgery patients. 
- Evaluate the effect of four-square breathing exercises on post-operative pain and 
satisfaction among patients undergoing abdominal surgery 
-  
Research hypothesis: 
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H1: At a significance level of p <0.05, there will be a statistically significant difference and 
decrease in the level of pain among patients who have undergone abdominal surgery in the 
experimental group compared to the control group. 
H2: Post-abdominal surgery patients in the experimental group will report higher levels of 
satisfaction than those in the control group, with a statistically significant difference (p <0.05) 
between the two groups. 
 
Subjects and Methods: 
Research design: 
The use of a quasi-experimental study design, without participant randomization, was made to 
establish a cause-and-effect link between an independent and dependent variable. 
Setting:  
The study was carried out in the Port Said Hospital-affiliated surgical adult department. One of the 
major public teaching hospitals in the Egypt region, this hospital sees a considerable number of 
patients from all over the country, representing a wide range of socioeconomic and educational 
backgrounds. 
Subjects:              
100 patients who had recently undergone abdominal surgery were randomly divided into two 
groups, 50 in each of the experimental and control groups (which received four-square breathing 
exercises), using a non-probability purposive sampling technique (who received the routine care 
only). They were chosen over six months, from early December 2021 to late May 2022. Using the 
hospitalization admission code number, they were randomly split into two equal groups (even or 
odd) 
 
Sample size calculation: 
The sample size was determined using the power analysis level of significance of 0.95(=1-
0.95=0.5) at alpha. The significance was set at 0.05 (one-sided), with a big effect size of (0.5), and 
the high significance was set at 0.001. 
Inclusion criteria included: 
- Adult patients who are over the age of 18. 
- Underwent abdominal surgery  
- Consented to take part in the study 
 
Exclusion criteria included: 
Individuals also have mental disorders and other chronic conditions. 
- A history of persistent pain 
Tools of data collection: 
Tool (I): A structured interview questionnaire: was created by the scholars after looking through 
pertinent material. It was divided into two sections: 



 
 
 

1772 
 

Ann. For. Res. 66(1): 1768-1782,  2023 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
www.e-afr.org 

 

© ICAS 2023 

Part 1: It contains demographic information, which was broken down into five categories (age, 
gender, educational attainment, occupation, and place of residence). 
Part 2: This section contains the patient's medical histories, which were broken down into four 
categories (previous hospitalization, prior surgery, type of operation, and history of pain analgesic 
use). 
Tool (II):- Numeric Rating Scale (NRS) for pain: (Hawker et al., 2011): 
The widely used Pain Visual Analogue Scale (VAS) is a standardized scale for assessing the 
intensity of pain. The test-retest reliability of literate patients was higher (r = 0.94) than that of 
illiterate patients (r = 0.71) nonetheless. The Numeric Rating Scale (NRS), a segmented numerical 
version of the VAS, has a single 11-point numeric scale on which respondents choose a number 
between 0 and 10 to indicate the severity of their discomfort. NRS has high test-retest reliability 
(r = 0.96 & 0.95, respectively) in both literate and illiterate patients. To determine the level of pain 
before and after each massage session, NRS was used in this study. The patients were asked to 
select a number that reflected their level of discomfort. The NRS has a 0–10 scale that can be used 
to describe pain severity as no pain (0), mild pain (1-3), moderate pain (4-6), and severe pain (7-
8). (7-10). 
Tool III: Satisfaction Likert Scale, which the researchers modified from a tool created by Friedel 
et al. (2014) to gauge postpartum mothers' satisfaction with the four-square breathing exercise. It 
contained six things: First, women felt at ease using the intervention; second, it was a positive 
experience; third, it was simple to use; fourth, they would like to use this intervention again; fifth, 
it has no negative effects; and sixth, it was affordable. A satisfaction Likert scale with three 
possible outcomes was used: satisfied (3), neither satisfied nor dissatisfied (2), and dissatisfied (2). 
(1). The overall score ranged from 6 to 18, with 14–18 being the highest possible rating, 6–10 
being the lowest, and 10–14 being the highest (dissatisfied). 
Field Work: 
 I-Preparatory phase: 
- After explaining the goal of the study, official consent to collect data was obtained from 
the relevant authorities of the study setting. 
- Tool 1 was created by the researchers after a thorough examination of recent and pertinent 
literature, while tools 2 & 3 were modified to fit adult patients. 
- A group of five professors with extensive experience in the field of medical-surgical 
nursing have assessed the instruments for content validity to ensure that they are clear, thorough, 
suitable, and relevant. To ensure that the sentences were clear and the content was suitable, changes 
were made in accordance with the panel's verdict. 
- Cronbach's alpha test was used to assess the tools' reliability, and was found that tools two 
and three were both reliable (0.83) (0.79). 
- A pilot research was conducted on 100 adult patients (who were also study subjects) to determine 
the feasibility of the study and to confirm the accuracy and ongoing application of the instruments. 
II-Implementation phase: 
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- Information was gathered over six months, from the beginning of December 2021 to the 
end of May 2022. 
- Data for tool one was gathered from adult patients using a series of one-on-one interviews. 
- The researchers gave a brief explanation of the four-square breathing exercise to the 
experimental group. They told the adult patients to inhale to a count of four, hold the air in their 
lungs for a count of four, and then expel to a count of four, holding their lungs empty for a count 
of four. 
- On the first and second days, adult patients were instructed to perform this exercise 5 times, 
at least three times each day [Figure 1]. 
- The control group's adult patients didn't perform four-square breathing exercises and 
received routine hospital care only. 
 III-Evaluation phase): 
- Using tool two, the researchers assessed pain intensity again for both groups following activities 
on the first day of hospitalization, both before and after the intervention. 
-On the second day, the researchers used tool three to call the experimental group and reassess 
their satisfaction with the intervention. 
  

 
Figure (1): Square breathing technique 

Statistical analysis: 
- The Statistical Package for Social Sciences (SPSS) version 23 application was used to classify, 
code, computerize, tabulate, and analyze the obtained data. Cross tabulation was one of the 
statistical techniques used to define and compile categorical variables of the two groups. To 
determine whether the results differed at a significance level of 0.05 (5%) Chi-square, Fisher 
Exact, and t-tests were utilized, along with descriptive and analytical statistics like percentages, 
mean, and SD. 
Results: 
Table 1: The average age of post-abdominal surgery patients in the experimental group was 42.13± 
11.33 years, compared to 40.14± 9.56 years in the control group. In the experimental and control 
groups, respectively, 56% and 60% of patients were female. In terms of educational attainment, it 
was found that more than half (56%) of the post-abdominal surgery patients in the experimental 
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group had a secondary education, compared to 54% in the control group. The same table showed 
that in the experimental group, (62%) of abdominal surgery patients were not working, compared 
to 66% in the control group. In terms of where they lived, 72% of patients in the experimental 
group and 74% in the control group were urban areas. 
 
The majority of post-abdominal surgery patients in the experimental group and the control group, 
respectively, were not previously hospitalized (72% and 70%) and had not previously undergone 
surgery (70% and 66%), according to table 2. Both the experimental and control groups (62% and 
64%) did not report ever using analgesics, and (42% and 40%) of them had a greater prevalence 
of the hepato-biliary disease. 
 
Figure 1: Shows that during the pretest, patients who had undergone abdominal surgery in the 
experimental and control groups, respectively, experienced moderate levels of pain (82% and 
79%). However, all 100 post-abdominal surgery patients in the experimental group experienced 
minor pain during the post-test, compared to 50% of the patients in the control group. 
 
Table 3: Illustrates that the difference between the mean pretest and posttest scores of patients who 
had undergone abdominal surgery in terms of their level of pain was statistically significant at the 
<0.05 level. 
 
Figure (2) displays the experimental group's percent distribution based on how satisfied they were 
with the intervention. Thankfully, the majority of participants in the study (98%) said they were 
completely satisfied. 
 

Table (1): Demographic characteristics of the studied post-abdominal surgery patients 

Item 
The experimental group 

(n=50) 
Control group 
(n=50) 

Df X 2 

No. % No. % 
Patients' age 

- 18 < 40  29 58.0 31 62    2.8  0.5NS 
- 40 ≤ 60  21 42.0 19 38 

Mean ±Stander deviation  42.13 ± 11.33 40.14 ± 9.56 
Gender  

- Male  94 44 20 40 4 0.5NS 
- Female  28 56 30 60 

Patients ' education 
-Primary education 12 24.0 11 22   3  0.8NS 
-Secondary education 28 56.0 27 54 
-University education 10 20.0 12 24 
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Item 
The experimental group 

(n=50) 
Control group 
(n=50) 

Df X 2 

No. % No. % 
Occupation: 
-Working  19 38 17 34   

3 
  
4.33 NS -Not working 31 62 33 66 

Residence: 
-Urban 36 72 37 74    2  1.7NS 

-Rural 14 28 13 26 
NS-non-significant  
 

Table (2): Medical history of the studied post-abdominal surgery patients 

 
Medical  history 

The experimental 
group (n=50) 

Control group 
(n=50) 

 
X2 

 
p-value 

No. % No. % 

Previous hospitalization 
- Yes  14 28.0 15 30.0 1 0.06 
- No  36 72.0 35 70.0 

Previous surgery 
- Yes  15 30.0 17 34 1 0.03 
- No  35 70.0 33 66 

History of analgesic consumption 
- Yes  19 38.0 18 36  

1 
 

0.6 - No  31 62.0 32 64 
Type  of surgery 

-  Hernia 
- Gastrointestinal 
- Hepato-biliary 
- others 

11 
8 
20 
11 

22.0 
16.0 
40.0 
22.0 

12 
7 
21 
10 

24.0 
14.0 
42.0 
20.0 

 
2 

 
2.4 
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Figure 1: Distribution of post-abdominal surgery patients in experimental and control 

groups according to pretest and post-test levels of incisional pain 
 

Table 3: Comparison of pretest and post-test levels of pain among post-abdominal surgery 
patients in the experimental and control group 

 

 
Group  

Pain levels  
X2 

 
p-value Pretest Posttest 

Mean 
Score 

SD Mean 
Score 

SD 

Experimental Group 6.53 1.03 4.34 0.92 67.44 9.55* 
Control Group 5.89 

X2=63 
1.08 

t=1.89NS 
5.88 
X2=54 

0.79 
t=8.5* 

758 1.78NS 

2 (P): Chi-Square Test &P for   2Test F (P): Fisher Exact test &P for F Test 
*: Significant at P ≤0.05 **: Highly Significant at P ≤0.05 
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Figure (2): The experimental group distribution regarding their satisfaction with the intervention 
 
Discussion: 
One of the most frequent symptoms mentioned by people with both acute and long-term illnesses 
is pain. The care of postoperative pain is a crucial responsibility of nurses. The two most common 
methods for treating pain are pharmacologic and non-pharmacologic. On the other hand, the 
pharmacological approach might not entirely relieve all symptoms of postoperative pain. Because 
of this, non-pharmacological methods like massage may be able to reduce postoperative pain 
(Chanif et al., 2019). According to the findings of the current study, four-square breathing 
exercises greatly lessen the level of pain. This could be taken to mean that exercising can lessen 
physical symptoms of stress in the body by lowering the stress hormone (Cortisol); have a positive 
impact on emotions and mental health by lowering anxiety, depression, and stress; and increase 
mental clarity and energy by releasing endorphins, which are feel-good hormones and a naturally 
occurring painkiller (Stinson, 2018).  
 
Moreover, it helps patients manage stress, reduces their perception of pain, reduces sleeplessness, 
regulates hyperventilation, and lessens concern. This exercise also decreases blood pressure, which 
can aid in patients' relaxation and general well-being. In addition, slow, deep breathing might affect 
how painful cardiovascular changes feel. As a result, breathing may be viewed as a behavioral 
interface to alter the patterns of autonomic discharge and cerebral mechanisms that are known to 
influence pain. They can all lessen the intensity of the pain (Contributors & 2021 and Jafari et al., 
2017) 
Patients' concerns regarding pain treatment following abdominal surgery have been well-
documented. As a result, there is little research to back up measures that would ease the pain's 
aftereffects. Consequently, the purpose of this study was to evaluate the impact of four-square 

Completely satisfied
(14-18)

Partially satisfied
(10-<14)

Unsatisfied (6-<10)
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breathing exercises on post-operative pain and patient satisfaction in those undergoing abdominal 
surgery (Jewell, 2021). 
According to the results of this study, both the experimental and control groups' post-abdominal 
surgery patients had a higher percentage of female patients. This might be because males recover 
from general anesthesia more slowly than women do and experience fewer digestive issues after 
surgery (Keogh et al., 2015). Men and women react to pain differently, with women being more 
sensitive to it. These variations seem to be connected to female sex hormones (Bartley & Fillingim, 
2018). Moreover, compared to men, women experienced discomfort in more anatomical regions 
and for longer periods (Campesi et al., 2017). 
The results of the current investigation showed that the demographic and medical data of the two 
groups did not significantly differ. From the perspective of the researchers, this outcome shows 
that the baseline levels of pain and sleep disruptions were the same in the two groups. 
According to the findings of the current study, both the experimental group and the control group's 
post-abdominal surgery patients tended to have moderate discomfort during the pretest. This 
finding was consistent with Lorentzen et al., (2017) study, Prospective investigation of the pain 
experience, beliefs and attitudes, and pain management of a cohort of Danish surgical patients, 
which found that the majority of post-operative patients experienced moderate pain. 
 
The findings of the current study showed that all post-abdominal surgery patients experienced only 
mild discomfort during the post-test following the administration of four-square breathing 
exercises. According to the researchers, this outcome shows the beneficial impact of foot massage 
application, which satisfies the patients' needs and aids in pain relief. 
 
The current study's findings showed that there was a difference between the mean pretest and 
posttest scores of patients recovering from abdominal surgery in the experimental group and that 
this difference was statistically significant at the 0.05 level. According to the researchers, it 
demonstrated the beneficial effects of using four-square breathing techniques to reduce discomfort. 
Since it is simply a diversion, but also because controlled breathing, especially slow, deep 
breathing, improves oxygenation, relaxation, and body awareness. Patients become more 
conscious, attentive, alert, and focused by focusing on their breathing and relaxing. This cuts out 
other distractions. 
Although there are a variety of breathing techniques and specific rules for "doing it right," the 
"right" method to breathe is whatever seems natural to you (Barbara &Hotelling, 2012). Further 
research was conducted on the premise that there are no regulations governing the number of 
breaths per minute or whether or not to make sounds when inhaling. The important thing is to 
breathe deeply, consciously, and not automatically. Breathing in through the nose and exhaling 
slowly through the mouth. It's extremely effective to simply breathe deeply and slowly. The good 
news is that postpartum women can easily learn to treat breathing as a simple problem during 
afterpains. The gate-control theory of pain is the theoretical foundation for the researchers' 
assertion. The neurophysiologic mechanism behind the sense of pain is explained by this pain 
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theory, which focuses on the capacity for pain, and the capacity of nerve pathways to transmit pain 
is reduced or completely shut by using distraction techniques (Mike Thomas & Anne Bruton, 
2014).  
The research for this study assumed that one of these destruction methods was controlled 
breathing. Furthermore, researchers had noted that it is a good habit to exercise deep controlled 
breathing in daily life, whether it be to reduce stress or to improve body awareness and 
mindfulness. That is a valuable life skill (George Grant, 2017). 
Breathing exercises specifically offer several advantages since they promote the release of 
endorphins, which enhances feelings of wellness and relieves pain (Katayon Vakilian, Afsaneh 
Keramat, 2013). When you breathe deeply and slowly, your body benefits in a variety of ways: As 
it's impossible to sustain much physical tension while breathing properly, muscles should relax 
(Siswantoyo et al., 2014). Deep, calm breathing promotes oxygen transport, allowing for new 
oxygen to enter every bodily cell. Every system in the body works better as a result. Moreover, 
enhanced physical stamina and mental focus will be felt (Dee Unglaub Silverthorn, 2015). Deep 
breathing also decreases blood pressure because it allows muscles to relax, blood vessels to 
expand, and measures to return to normal. Last but not least, healthy breathing practices support 
lymphatic system performance, which promotes the removal of harmful pollutants and frees up 
energy for use in more beneficial activities (Valerie, 2017). Most research that is now available 
supports the efficacy of breathing exercises in reducing pain (Mahin Kamalifard et al., 2012).  
The recent conclusion somewhat agrees with a study done in Egypt, which found that doing 
breathing exercises helped postpartum women's average scores for after-pain decrease (Basyouni 
& Gohar, 2017). Also, it somewhat supports research from Gujarat, India, which found that four-
square breathing exercises can aid in further lowering postpartum discomfort, even though this 
pain naturally lessens over time. However, this Indian study found no difference in the timing of 
breastfeeding initiation between the experimental and control groups, which conflicts with the 
current conclusion (Vasava et al., 2021). The findings of this study may differ from those of the 
current one due to different sample sizes and different 
The current study's findings also showed that the majority of the experimental group was satisfied 
with the four-square breathing exercise, reporting that it was easy to use, enjoyable, and had no 
negative side effects. Four-square breathing exercises also aid in the removal of toxins from the 
body, improving blood flow and allowing for the delivery of fresh oxygen, which enhances 
women's pleasure by promoting better sleep, positive feelings of well-being, and pain relief 
(Nestor, 2020). The study group also stated that they planned to employ this activity again in the 
future. Four-square breathing exercises are a fairly easy and common sort of pain management 
exercise. Also, it is incredibly easy to learn and practice, and it can be done at any time and in 
nearly any place (Scott, 2020). According to a study conducted in Beirut, Lebanon, almost 85% of 
patients reported being satisfied with their pain management, which is somewhat in line with the 
current data (Tawil et al., 2018). 
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Conclusion: 
Based on the findings of the present study, it can be concluded that four-square breathing exercises 
significantly reduced the pain intensity and enhanced satisfaction among abdominal surgery 
patients with the intervention 
Recommendations: 
Based on the study's findings, the following suggestions are made: 
- Four square breathing exercises should be incorporated into the nursing intervention 
protocols for post-abdominal surgery patients  
- Four square breathing exercises are a simple, cost-effective practice that can be used while 
in the hospital. The nurse intervention procedures for patients recovering from abdominal surgery 
should therefore include it. 
- Four square breathing exercises should be used with all postoperative patients to assist 
them to manage discomfort. 
- To support the causal relationship between the 4-square breathing exercises and pain 
among post-abdominal surgery patients, future studies should attempt to include bigger sample 
numbers and varied settings. 
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