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Introduction

Coronary artery bypass grafting (CABG) is a common surgery for treating patients with severe 
coronary artery disease (CAD). CAD occurs when the coronary arteries, the blood vessels that 
supply oxygen and nutrients to the heart muscle, become narrowed or blocked by plaque buildup 
[1]. Coronary artery bypass grafting (CABG) is still the most common cardiac surgery worldwide, 
representing an annual volume of approximately 200,000 isolated cases in the United States and an 
average incidence of 62 cases per 100,000 in Western European countries [2]. While this surgery 
has been proven to be effective in improving the health and quality of life of patients, it is often 
associated with significant postoperative pain. Reports from international organizations, such as the 
World Health Organization (WHO) and the American Pain Society (APS), have emphasized the 
importance of postoperative pain management to improve patient outcomes and satisfaction [3].
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The severity of pain experienced by CABG surgery patients can 
vary depending on several factors. These factors include individual 
pain thresholds, surgical techniques used, and the patient’s overall 
health status [4]. During and immediately following CABG surgery, 
patients may experience moderate to severe pain due to the nature of 
the procedure. To manage the severity of pain, patients are usually 
given a combination of pain relievers [5]. These can include opiates 
such as morphine or fentanyl, along with non-opioid pain relievers 
such as non-steroidal anti-inflammatory drugs (NSAIDs) [6,7]. 

In recent years, there has been a growing focus on minimizing 
the use of opioids for pain management due to their potential for 
addiction and other side effects [8]. As a result, multimodal pain 
management approaches are increasingly being used to decrease 
opioid dependence [9,10]. Proper pain management is critical to 
ensuring patient comfort, promoting optimal recovery, and reducing 
the risk of complications associated with inadequate pain control [11]. 
It is worth noting that the pain experience of each patient is unique, 
and the severity of pain can be subjective. Effective communication 
between patients and health care providers is essential for proper pain 
assessment and management, as patient comfort and well-being are 
critical during the recovery period following CABG surgery [12].

Preoperative education has emerged as a potential strategy for 
reducing pain severity and improving postoperative outcomes. In-
person preoperative education refers to the education and information 
provided to patients before a surgical procedure is performed [13,14]. 
In the context of patients undergoing CABG surgery, preoperative 
in-person education can specifically focus on the severity of pain they 
may experience during and after surgery. CABG surgery is associated 
with postoperative pain, and providing preoperative education to 
patients on pain management can be beneficial [15,16]. 

During an in-person or face-to-face education session nurses or 
anesthesiologists may explain expected pain severity levels, possible 
sources of pain, and different pain management techniques [17]. 
Patients are educated on the importance of accurate and prompt 
reporting of pain, as well as the potential side effects and risks 
associated with pain management methods [18]. Additionally, 
preoperative educational sessions may include information about 
the expected duration of postoperative pain and anticipated 
improvements over time [19]. The goal of face-to-face preoperative 
pain education before CABG surgery is to minimize anxiety, improve 
patient satisfaction, optimize pain management, and ultimately 
enhance the overall surgical experience and patient outcomes [20].

There are several numerical scales that are commonly used to 
measure the severity of pain. Some of the most commonly used 
include Visual Analog Scale (VAS), Verbal Descriptor Scale (VDS), 
Faces Pain Scale (FPS), Color Analog Scale (CAS), and Numerical 
Rating Scale (NRS) [21,22]. Several studies have shown that the 
NRS has good validity to measure subjective experiences such as 
pain severity, anxiety level or satisfaction. Additionally, the NRS has 
good test–retest reliability, meaning that subjects tend to provide 
consistent ratings when the scale is administered at different time 
points [21].

Various studies have investigated various strategies to reduce pain 
severity after CABG surgery, including pharmacological and non-
pharmacological interventions. Several studies have also examined 
the effect of preoperative interventions on postoperative pain severity 

in CABG patients [23,24]. These interventions included educating 
the patient, relaxation techniques, and using multimedia tools. In 
these studies, the results have been reported in general, and the 
significant effects of face-to-face education interventions have not 
been presented. Therefore, there is a research gap regarding the effect 
of preoperative face-to-face education on pain severity in CABG 
patients. Previous studies have focused mainly on the preoperative 
application of multimedia tools. However, the effectiveness of 
face-to-face education, which allows for personal interaction and 
appropriate instruction, remains relatively unknown. Given the 
limited evidence on the effect of preoperative face-to-face education 
on pain severity in CABG patients, conducting a study to fill this 
research gap is necessary. The aim of this study was to investigate the 
effect of preoperative in-person education on pain severity in patients 
undergoing CABG surgery. In this study, the NRS tool was used to 
measure the pain severity of patients.

Materials and Methods

The aim of the study was to evaluate the effect of preoperative 
face-to-face education on the pain severity experienced by patients 
undergoing CABG surgery. In order to conduct this study, the steps 
mentioned below were carried out.

Study design 

This study was a quasi-experimental study, which was conducted 
in the adult cardiovascular surgery service and Intensive Care Unit 
(ICU) of a hospital between January and October of 2022 in the 
Rajaie Cardiovascular, Medical and Research Center. In this study a 
randomized controlled trial design was employed. The participants 
were randomly assigned to either the intervention or control group. 
The intervention group received preoperative face-to-face education, 
while the control group received standard care.

Participants 

The participants of this study were patients undergoing elective 
coronary artery bypass graft surgery admitted to the surgical 
department of Rajaie heart center in Tehran in 2022. Participants 
who met the inclusion criteria were included in the study. In order 
to conduct this study, 72 patients were selected, of which 36 were 
male and 36 were female. The participants were between 30 and 
65 years old. The studied patients were randomly divided into two 
intervention (36 patients) and control (36 patients) groups. The 
patients were admitted to the department one day before surgery. 
In addition, the patients were evaluated in terms of speech ability, 
presence of mental illness, and visual and hearing impairment. The 
patients with chronic pain, visual and hearing impairments, and 
those with a recent history of opioid use were excluded from the 
study.

Factors such as history of chronic pain, use of painkillers, 
social and economic status were also considered when recruiting 
participants for the study. The participants with a history of chronic 
pain or those who regularly used painkillers were included in the 
study, as these factors can influence the severity of pain after surgery. 
Additionally, the socio-economic status of the participants was taken 
into account, as these factors can also influence pain intensity. The 
participants from diverse socioeconomic backgrounds were also 
included in this study to ensure that the results are applicable to a 
wide range of individuals.
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Sample size

Based on the results of the study by (Tavakoli et al.), the 
average pain score in the patients of the control group was 3.5 [25]. 
Considering the median of 3 for the intervention group and using 
the Mann-Whitney U test and using the G Power 3.1 statistical 
software, the sample size was calculated at least 36 people in each 
group (α=0.05, β=0.1).

Inclusion and exclusion criteria 

The inclusion and exclusion criteria for the study have been 
described in Table 1. 

Sampling method

In this study, simple sampling was used. For this purpose, 
patients who were admitted to the surgical department of Rajaei 
Heart Center one day before surgery for elective coronary artery 
bypass surgery and had all the characteristics of entering the study 
were considered to participate in the study after obtaining informed 
consent. Since there were two control and intervention groups in 
the study, the samples were randomly assigned to the control and 
intervention groups. In order to prevent the samples from meeting 
together, the first month of sampling was randomly assigned to the 
intervention group and then, considering the two-week interval 
of the second month of sampling, it was assigned to the control 
group. In the same way, the sampling continued in both groups, 
and considering the sample size of 76 people, the sampling took 2 
months [26].

Intervention and control group

The intervention group received a face-to-face education session 
conducted by ICU nurses. This educational session was conducted 
with the aim of educating patients about surgical procedures, post-
operative pain management strategies, and relaxation techniques to 
reduce pain. The session also provided an opportunity for patients 
to ask questions and address any concerns. Furthermore, the control 
group received standard care, which included routine preoperative 
counseling and information provided by ICU nurses.

Outcome measurement

The primary outcome of this study was the severity of pain 
experienced by patients after surgery, measured using a numerical 

rating scale (NRS). The NRS is a reliable and valid tool commonly 
used to assess pain severity on a scale from 0 (no pain) to 10 (worst 
pain imaginable). The secondary outcome was also the amount of 
pain medication.

Data collection tools 

The method of data collection was self-reporting of patients, file 
review and obtaining information through a questionnaire. In this 
study, patient selection questionnaire, demographic characteristics 
questionnaire, non-pharmaceutical and pharmaceutical methods 
questionnaire and pain severity measurement questionnaire were 
used.

The numerical rating scale (NRS) tool 

In the study, the pain severity was measured using the numerical 
rating scale (NRS) tool. The tool is an instrument commonly used 
in psychometric assessment to measure the intensity or severity of 
a particular symptom or experience. The NRS usually includes a 
scale of numbers from 0 to 10, where 0 represents no symptoms and 
10 represents the most severe symptoms imaginable. Participants 
are asked to rate their symptoms or experiences on a scale, usually 
by choosing a number or pointing to the number on the scale 
that best represents how they feel. The NRS is often used to assess 
pain levels but can also be used to assess other symptoms such as 
anxiety, depression, fatigue, or nausea. The NRS has been found 
to be a reliable and valid measure of symptom severity, with good 
sensitivity and responsiveness to changes in symptoms over time. It 
is a quick and simple tool to administer, which makes it widely used 
in clinical practice and research settings. The NRS is a valuable tool 
for assessing symptom severity and monitoring treatment progress in 
different populations and settings [27].

This questionnaire included information about the pain severity 
of the patients within 8 hours after being fully awake after the 
surgery, which was completed in the form of self-reporting by the 
patients based on the numerical scale of pain intensity. The rating 
scale of pain intensity was considered as no pain (score 0), mild pain 
(score 1-3), moderate pain (score 4-6) and severe pain (score 7-10) 
[28]. 

The NRS has been shown to have high internal consistency, 
indicating that the items within the scale are highly correlated with 
each other. This suggests that the NRS is a reliable tool for measuring 

Inclusion criteria Exclusion criteria

Patients scheduled to undergo coronary artery bypass graft (CABG) 
surgery. Patients scheduled for emergency CABG surgery.

Age between 30 and 65 years. Age below 30 or above 65 years.

Able to comprehend and communicate in the local language. Inability to comprehend or communicate in the local language.

Willing to participate and provide informed consent for the study. Refusal to participate or provide informed consent for the study.

No known history of psychiatric disorders. History of psychiatric disorders or significant psychological distress.

No history of previous CABG surgery. Previous CABG surgery.

No previous experience with the use of preoperative face-to-face 
training. Previous experience with preoperative face-to-face training.

There are no contraindications for participating in the study, 
according to the doctor's diagnosis.

Contraindications to participating in the study as determined by 
the attending physician (such as severe cognitive impairment, 
uncontrolled medical conditions, etc.).

Table 1. Inclusion and exclusion criteria.
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subjective experiences. The validity of this questionnaire was 
calculated by Tavakoli et al. using the Delphi method and its value 
was reported to be more than 90%. Moreover, the reliability was also 
confirmed by the same authors and they reported Cronbach’s alpha 
coefficient of 0.7 [25]. Therefore, the NRS is a valid and reliable 
tool for evaluating subjective experiences such as pain, anxiety, or 
satisfaction.

The NRS tool has been shown to have good concurrent 
validity compared to other pain assessment tools such as visual 
analogue scales. In addition, the NRS has been shown to have 
good discriminant validity in differentiating between levels of pain 
intensity. It has shown good internal consistency and test-retest 
reliability in previous research. It is a reliable tool for assessing pain 
intensity over time and has been used in a variety of clinical settings 
[22].

Study procedure

The study participants were patients undergoing elective 
coronary artery bypass graft surgery admitted to the surgical 
departments of Rajaei Heart Hospital in Tehran. The patients 
who met all the inclusion criteria were included in the study after 
obtaining informed consent. The participants were divided into 
intervention and control groups by simple random sampling. The 
day before surgery, the demographic characteristics questionnaire 
was completed by the patients of both groups, and then the 
intervention group received face-to-face education interventions 
on pain control and management. In this way, during two-way 
communication for 20 to 30 minutes, explanations that include 
the reason for performing coronary artery transplant surgery, how 
to perform coronary artery transplant surgery, conditions after the 
surgery, explaining the factors that cause pain and uncomfortable 
symptoms. What happened after the surgery, how to control the pain 
after the surgery and introducing some non-pharmacological pain 
relief methods were presented to the patient. Non-pharmacological 
methods of pain relief included prayer, massage, distraction methods 
such as mental imagery, and muscle relaxation. Along with the 
explanations, an educational pamphlet containing a summary 
of the verbal conversation about pain was given to the patient to 
remind him of the contents. The patients of the control group did 
not receive any intervention. After the operation, when the patient 
was transferred to the cardiac ICU and the effects of the anesthetics, 

analgesics, and narcotics used in the operating room wore off, and 
the patient was fully awake and extubated, the pain severity was 
measured with a 3-hour interval at 2-hour time points. 5 hours and 
8 hours were evaluated and measured by NRC questionnaire. This 
measurement was repeated 3 times for each of the studied patients. 
In addition, the patient was asked about the non-pharmacological 
methods used to control pain, and the analgesics received during the 
days of the patient’s hospitalization in the ICU were also checked by 
checking the patients’ files. The patients that had acute complications 
after surgery, such as bleeding and returning to the operating 
room or other complications were excluded from the study. In the 
current study, 38 patients were studied in each of the two groups, 
and two patients from the intervention group were excluded from 
the study, one due to post-operative bleeding and returning to the 
operating room, and the other due to post-operative cardiac arrest. 
Furthermore, in the control group, two patients were excluded from 
the study, one due to postoperative bleeding and the other due to 
long-term intubation (more than 10 hours).

Statistical analysis 

The descriptive statistics of mean and standard deviation as 
well as frequency distribution and percentage were used for general 
data analysis. In order to accurately analyze the data, chi-square 
test, independent t-test and regression were used. In addition, for the 
variables that more than 25% of the cells had a frequency of less than 
5, Fisher’s exact test was used instead of chi-square test [29]. The 
data was statistically analyzed using SPSS software version 21 with a 
significance level of 0.05 and 95% confidence interval.

Ethical considerations 

The study adheres to ethical guidelines, ensuring participant 
confidentiality, voluntary participation, informed consent, and 
protection of their rights. Moreover, the confidentiality of participant 
data was ensured, and the study was conducted in accordance with 
ethical guidelines and regulations. The study received approval from 
an ethics committee before initiation.

Results 

The study investigated the effect of pre-operative in-person 
education on the pain severity of patients undergoing CABG 
surgery (Figure 1). In this study, 72 patients undergoing coronary 

Figure 1. Schematic illustration of individual preoperative pain education for patients undergoing coronary artery bypass graft (CABG) surgery.

Citation: Sadeghi R, Babaee T, Bakhshandeh H, Naderi M. The effect of preoperative in-person education on the pain severity of patients undergoing 
coronary artery bypass graft (CABG) surgery. J Pain Res Manag. 2024;1(1):1-10.



5J Pain Res Manag. 2024;1(1):1-10.

artery bypass surgery (36 patients in the intervention group and 36 
patients in the control group) were evaluated. The demographic 
characteristics examined in this study included age, gender, place of 
residence, marital status, education level, and employment status. 
The characteristics of the participants and a description about their 
characteristics have been provided in Table 1. Furthermore, the 
demographic characteristics of both study groups are described in 
Table 2. In the study, pain severity was reported by patients in 4 rates 
of no pain, mild, moderate and severe. Two hours after the removal 
of the endotracheal tube in the intervention group, the frequency 
of each of 4 rates was 0%, 8.3%, 61.1%, and 30.6%, respectively. 
In the control group the frequencies were reported as 0%, 5.6%, 
52.8%, and 41.7%, respectively (Table 3). Additionally, five hours 
after the removal of the endotracheal tube in the intervention group, 
the frequency of each of 4 rates was 2.8%, 55.6%, 41.7%, and 0%, 
respectively. In the control group the frequencies were 0%, 25%, 

58.3%, and 16.7%, respectively (Table 3). Furthermore, eight 
hours after the removal of the endotracheal tube in the intervention 
group, the frequency of each of 4 rates was obtained 25%, 55.6%, 
19.4%, and 0%, respectively. In the control group the frequencies 
were 11.1%, 38.9%, 44.4%, and 5.6%, respectively (Table 3). The 
comparison of pain severity in intervention and control groups with 
and without taking analgesics in patients has been shown in Table 4. 
The frequency of pain severity with taking analgesics (narcotic and 
non-narcotic) in the intervention and control groups was 55.56% 
and 77.77%, respectively (Table 4). The statistical results indicated a 
significant difference in the mean score of the pain severity (p=0.046) 
between the two groups of intervention and control (Table 4). 
Moreover, the frequency of pain severity without taking analgesics 
(non-pharmacological methods) in the intervention and control 
groups was 44.44% and 22.23%, respectively (Table 5). 

Characteristic Description

Nationality The nationality of the participants who referred to the study hospital were Iranian, and these people had referred to 
this hospital from different cities of Iran.

Age
The participants included people of a wide age range, but they were mostly older people, because CABG surgery is 
usually performed in people with advanced coronary artery disease. The patients were in the age range of 30 to 65 
years.

Gender The participants included both men and women, as both sexes can develop coronary artery disease and undergo 
CABG surgery.

Medical history
The participants were screened for a history of cardiovascular disease such as myocardial infarction (heart attack), 
angina pectoris, or previous coronary interventions. They underwent diagnostic tests such as angiography to identify 
blockages in their coronary arteries.

Comorbidities The participants were assessed for other comorbidities such as hypertension, diabetes, hyperlipidemia, obesity, and 
smoking. These conditions can contribute to the development or progression of coronary artery disease.

Medications The participants were evaluated for taking various medications to manage their cardiovascular conditions, such as 
antiplatelet agents, cholesterol-lowering medications, beta-blockers, or antihypertensive medications.

Psychological factors
The participants were assessed for varying levels of anxiety or fear related to the impending surgery and the potential 
pain associated with it. Their mental health status, including any history of depression or anxiety disorders, may affect 
the severity of their pain.

Table 2. The characteristics of the participants in the present study.

Parameter
Group Chi-square test 

P-valueIntervention Number (%) Control Number (%)

Gender

Man 10 (27.8) 13 (36.1) 0.448

Woman 26 (72.2) 23 (63.9)

Location

City 30 (83.3) 27 (75) 0.384

Village 6 (16.7) 9 (25)

Marital status

Single 0 (0) 1 (2.8)

Married 32 (88.9) 33 (91.7) 0.674

Widow 4 (11.1) 2 (5.6)

Education level

Illiterate 2 (5.6) 2 (5.6)

Table 3. Demographic characteristics in two intervention and control groups.

Citation: Sadeghi R, Babaee T, Bakhshandeh H, Naderi M. The effect of preoperative in-person education on the pain severity of patients undergoing 
coronary artery bypass graft (CABG) surgery. J Pain Res Manag. 2024;1(1):1-10.



6J Pain Res Manag. 2024;1(1):1-10.

Elementary 9 (25) 10 (27.8)

Guidance school 9 (25) 10 (27.8) 0.983

High school 8 (22.2) 8 (22.2)

University 8 (22.2) 6 (16.7)

Employment status

Employee 4 (11.1) 4 (11.1)

Simple worker 0 (0) 2 (5.6)

Jobless 12 (33.3) 10 (27.8) 0.772

Retired 12 (33.3) 10 (27.8)

House keeper 8 (22.2) 10 (27.8)

Removal time of 
endotracheal tube Pain severity Intervention group 

Number (%)
Control group Number 
(%)

Mann–Whitney U test 
P-value

Two hours after removing 
the endotracheal tube

No pain 0 (0) 0 (0)

0.313
Mild 3 (8.3) 2 (5.6)

Moderate 22 (61.1) 19 (52.8)

Severe 11 (30.6) 15 (41.7)

Five hours after removing 
the endotracheal tube

No pain 1 (2.8) 0 (0)

0.015
Mild 20 (55.6) 9 (25)

Moderate 15 (41.7) 21 (58.3)

Severe 0 (0) 6 (16.7)

Eight hours after removing 
the endotracheal tube

No pain 9 (25) 4 (11.1)

0.006
Mild 20 (55.6) 14 (38.9)

Moderate 7 (19.4) 16 (44.4)

Severe 0 (0) 2 (5.6)

Discussion

This study found that preoperative face-to-face education had 
a positive effect on reducing pain intensity after CABG surgery, 
potentially reducing the need for pain medication. The characteristics 
of the participants in the present study have been described in Table 
1. The results demonstrated no statistically significant difference 
between the two groups in terms of age, gender, place of residence, 
marital status, education level, and employment status (p>0.05). It 
showed that the two groups were comparable in terms of age, gender, 
place of residence, marital status, education level, and employment 
status (Table 2). 

The preoperative educational intervention in the intervention 
group included face-to-face training sessions with a special focus 
on pain management strategies and techniques. The group received 

information on how to manage pain through non-pharmacological 
methods such as relaxation techniques, distraction techniques, and 
deep breathing exercises and guided imagery. The intervention group 
also received information about the importance of pain management 
for recovery and was provided with resources for further support. 
On the other hand, the control group did not receive any specific 
educational intervention regarding preoperative pain management. 
They received standard preoperative training on surgical procedure, 
postoperative care, and anesthesia, but received no additional 
information or training on pain management strategies.

The results of the study demonstrated that the intervention group 
had significantly lower pain intensity scores compared to the control 
group at all stages after the operation. Also, the intervention group 
had a higher frequency of using non-pharmacological methods for 
pain management compared to the control group.

Table 4. Comparison of pain severity in intervention and control groups after different times of endotracheal tube removal in patients.

Pain treatment method Intervention group  
Number (%)

Control group  
Number (%)

Chi-square test 
P-value

With analgesics

(Narcotic and non-narcotic)
20 (55.56) 28 (77.77) 0.046

Without analgesics

(Non-pharmacological methods)
16 (44.44) 8 (22.23) <0.001

Table 5. Comparison of pain severity in intervention and control groups with and without taking analgesics in patients.
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In terms of pain severity, the frequency of each category of pain 
was recorded at different time points after endotracheal tube removal. 
Two hours after endotracheal tube removal, the intervention group 
reported a frequency of 0, 8.3, 61.1 and 30.6% for each level of 
pain. In comparison, the control group reported a frequency of 0, 
5.6, 52.8 and 41.7%, respectively (Table 3). However, there was no 
statistically significant difference in the mean score of pain intensity 
between the two groups at this time point (p=0.313). Five hours 
after removal of the endotracheal tube, the intervention group 
reported a frequency of 2.8, 55.6, 41.7, and 0% for each pain 
measure. In contrast, the control group reported the frequency of 
0, 25, 58.3 and 16.7 percent, respectively (Table 3). The statistical 
analysis demonstrated a significant difference in the average score 
of pain severity between the intervention and control groups at this 
time point (p=0.015). Eight hours after removal of the endotracheal 
tube, the intervention group reported a frequency of 25, 55.6, 
19.4 and 0% respectively for each level of pain. The control group 
reported 11.1%, 38.9%, 44.4%, and 5.6%, respectively (Table 3). 
The statistical analysis showed a significant difference in the average 
score of pain intensity between the two groups at this time point 
(p=0.006). 

Ertürk et al. showed that there was a statistically significant 
difference between the mean pain intensity scores of the intervention 
and control groups. The results of their study showed that individual 
education before open heart surgery had favorable effects on the 
pain severity of patients after the surgery [30]. Khalid et al. also 
indicated that in the intervention group that received pre-operative 
pain education compared to the control group, the severity of 
postoperative pain decreased significantly and this decrease in pain 
level was reported to be statistically significant (p<0.001) [31]. As 
well as Yuksel et al. indicated that patients who received preoperative 
education had significantly lower pain severity scores and anxiety 
levels compared to those who did not receive this intervention. 
The authors concluded that preoperative education is beneficial in 
alleviating pain severity and anxiety in CABG patients [32]. The 
results of their study were in accordance with the results obtained 
from the present study. In another study, Sinderovsky et al. reported 
that mean cumulative pain scores 48 hours after surgery were lower in 
those who received the intervention compared to the control group. 
The results of their study showed that participants who received the 
intervention had fewer pain improvements compared to the control 
group. There was no significant difference in the consumption 
of analgesics in both groups. In their study, postoperative pain 
severity was reduced in participants who received preoperative pain 
education compared to the control group [24]. The results of their 
study were similar to the results obtained from the present study. 
Similarly, Ng et al. in a review study demonstrated that preoperative 
education had significant effects on post-intervention anxiety 
reduction (P=0.02), ICU length of stay (P=0.02) and knowledge 
improvement (P<0.00001). But it had a small significant effect on 
reducing postoperative anxiety (P<0.0001), depression (P=0.03) 
and increasing satisfaction (P=0.04). Their review indicated the 
feasibility of preoperative education in clinical use to improve the 
health outcomes of patients undergoing cardiac surgery [13]. The 
findings of their review confirmed the results of the present study.

Preoperative education can include information about the 
procedure, what to expect during recovery, and how to better care 
after surgery. This education can help patients feel more prepared 
and informed which may lead to better adherence to postoperative 

care instructions and better outcomes [33]. This training shows 
that there may be some hesitation or uncertainty about the idea 
of ​​implementing preoperative training in clinical settings. Further 
evaluation may be needed to determine the effectiveness of this 
approach and to address possible barriers to its implementation. 
Overall, the concept of preoperative education as a tool to improve 
health outcomes for patients undergoing cardiac surgery deserves 
further investigation to determine its potential benefits [34].

In the present study, the comparison of the severity of pain in the 
intervention and control groups with and without taking analgesics 
was also evaluated (Table 5). The frequency of pain severity with the 
use of analgesics (narcotic and non-narcotic) in the control group 
(77.77%) was higher than the intervention group (55.56%). The 
statistical analysis also indicated a significant difference in the mean 
pain severity score between the two groups (p=0.046). Similarly, 
the frequency of pain severity without taking analgesics (non-
pharmacological methods) was higher in the intervention group 
(44.44%) than in the control group (22.23%). In the intervention 
group, the severity of pain without taking analgesics was higher 
compared to the control group, and again, the statistical results 
demonstrated a significant difference (p=<0.001) in the mean 
pain severity score between the intervention and control groups in 
this comparison. In a study, Kol et al. reported that the severity of 
pain, which was defined as sharp, throbbing and excruciating, was 
higher in the control group than in the intervention group, and 
the difference between the two groups was statistically significant 
(p<0.05). In their study, the doses of analgesics used for pain control 
were compared in both groups. The results of their study showed that 
the consumption of painkillers in the intervention group was lower 
than the control group and this difference was statistically significant 
(p<0.05). It was found that preoperative education reduced the 
consumption of analgesics in the first 48 hours after surgery [35]. 
Furthermore, O’donnell et al. revealed that patients who received the 
preoperative education intervention reported less pain in the first 
24 hours after surgery, took less pain medication, and returned to 
normal activities sooner. In their study, the intervention group used 
more non-pharmacological pain management methods after the 
operation compared to the control group patients [36]. 

Preoperative education plays an important role in improving 
patient outcomes and experiences in various surgical procedures. 
For patients undergoing coronary artery bypass grafting (CABG), 
preoperative education can help manage their pain severity and 
speed up their overall recovery [37,38]. Pain is a significant concern 
for patients undergoing CABG surgery, as it is a major surgical 
procedure that involves opening the chest and manipulating the heart 
[39]. Preoperative education aims to provide information to patients 
about surgery, expectations during surgery, and how to effectively 
manage pain. One of the components of preoperative education is 
providing information to patients about the surgery itself [40,41]. 
This includes an explanation of the rationale behind the surgery, its 
benefits, and potential risks or complications. By giving patients a 
clear understanding of what will happen during surgery, it can reduce 
their anxiety and help them mentally prepare for the procedure [42]. 
Another key aspect of preoperative education is teaching patients 
pain management strategies. This can include educating them about 
the different types of pain medications that may be prescribed, how 
to take them, and any possible side effects [43]. Patients can also be 
taught non-pharmacological pain management techniques, such as 
relaxation exercises, breathing techniques, and the use of heat or cold 
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therapy. By empowering patients with knowledge about their pain 
management options, they can actively participate in their care and 
feel more in control of their pain [44,45].

In general, the results indicated that preoperative pain education 
had no significant effect on the reduction of pain intensity immediately 
after coronary artery bypass grafting. However, the intervention group 
showed a significant decrease in pain severity at 5 and 8 hours after 
the removal of the endotracheal tube compared to the control group. 
In addition, the use of analgesic drugs was associated with greater 
pain severity in both groups, while non-pharmacological methods 
were associated with a lower frequency of pain intensity, especially 
in the intervention group. Preoperative pain management education 
is an essential component of the overall postoperative care plan. 
This includes providing patients with comprehensive information 
and strategies for understanding, predicting and managing pain 
before surgery. Through this educational intervention, health care 
professionals can bridge the knowledge gap that often exists between 
patients and nurses regarding preoperative pain management. By 
promoting effective communication and shared decision making, 
patients will have a clear understanding of what to expect before, 
during, and after surgery, enabling them to actively participate in 
their pain management.

Several potential confounding variables were identified in this 
study. These confounding variables included surgical and anesthetic 
factors that may have influenced the study results. One potential 
confounding variable was the type of anesthesia used during 
surgery. The choice of anesthesia, such as general anesthesia or 
epidural anesthesia, can affect the perception of postoperative pain. 
General anesthesia may result in greater pain intensity compared to 
regional anesthesia because it affects the entire body and can lead to 
systemic inflammation and postoperative pain. Therefore, the type 
of anesthesia used in surgery should be considered as a potential 
confounding variable in this study. Another confounding variable 
was the surgical technique used during CABG surgery. The method 
of surgical incision, the use of minimally invasive techniques, or 
the complexity of the surgical procedure can all affect the severity 
of postoperative pain. For example, patients undergoing off-pump 
CABG surgery may experience less pain than patients undergoing 
traditional on-pump CABG surgery. Besides, the use of analgesics 
during and after surgery may have confounded the study results. The 
time, dose, and type of pain medication prescribed can affect the 
perception of pain in patients. The patients who receive adequate 
pain management during and after surgery may report less pain 
intensity compared to patients who do not receive adequate analgesia.

Research strengths

In this study, a gold standard randomized controlled trial was 
considered in the research, and this provided the possibility of 
random assignment of participants to different groups. This helped 
to minimize bias and ensured that any observed effect could be 
attributed to the intervention and no other factors. In addition, the 
focus on patients undergoing CABG surgery allowed for a targeted 
and homogeneous study population. This increased the internal 
validity of the results of the study. This study also focused on the 
effect of face-to-face training on pain severity. This intervention was 
both applicable and related to the pre-CABG surgery phase. Face-to-
face education has the potential to provide important information 
and skills to patients for pain management. Collecting objective 

data on pain severity, such as using standard numerical rating scales, 
increased the reliability and validity of the study findings.

Research limitations

The patients studied in this research were only patients after 
CABG surgery and limited to one center, so the results are assigned 
to this group of patients. Moreover, some behaviors that were caused 
by anxiety or stress may have been considered in the assessment 
of pain severity. Considering that the pain tolerance threshold 
is different in different people, these factors affect the findings of 
the research. Another limitation of this study was that a number of 
patients in the sampling stage were asleep at the time determined to 
measure pain severity, so the researcher had to change the timing of 
recording information related to pain severity in these patients.

Conclusion

This study revealed that in-person preoperative pain education 
is effective in reducing the pain severity of patients undergoing 
CABG surgery. The results of this study indicated that two hours 
after removing the endotracheal tube, there was no statistically 
significant difference in pain severity between the intervention and 
control groups. However, at time points five and eight hours after 
endotracheal tube removal, the intervention group had significantly 
less pain severity than the control group. Moreover, the comparison 
of pain severity in patients who used analgesics (narcotic and 
non-narcotic) and those who used non-pharmaceutical methods 
demonstrated that the intervention group had significantly less pain 
severity in both cases. These findings suggest that while preoperative 
in-person exercise may not immediately reduce pain severity after 
the surgery, it may have a beneficial effect after several hours. In 
addition, the use of pain relievers in low doses as well as non-
pharmacological methods by nurses can help in pain management 
in patients undergoing CABG surgery.
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