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Abstract
Objective: In patients undergoing heart surgery, severe pain is 
common and may raise the risk of heart conditions, morbidity, 
and death. The study’s goals were to evaluate post-cardiac sur-
gery pain predictors, such as clinical variables and depression, 
as well as perioperative Pain Severity (PS).
Methods: The research included 98 heart surgery patients 
in total. PS was analysed utilizing a Numerical Rating System 
(NRS). From the second day after surgery through the sev-
enth day, pain levels were monitored daily. Clinical data was 
obtained, and depression levels were determined utilizing the 
Center for Epidemiological Study of Depression (CES-D).
Results: From pre-operative levels, pain severe dramatically 
increased while hospitalized, peaking at day 2 after surgery. 
Higher CES-D preoperative values in gender, heart function, 
smoking, and a high Body mass index (BMI). Preoperative 
CES-D ratings were considerably higher for patients in severe 
pain than for those with no pain or mild pain. Patients ex-
periencing severe pain (NRS 7 to 10) exhibited considerably 
greater white blood cell (WBC) counts than those free of pain 
or mild pain (NRS 0 to 6) (p=0.01). However, there was no 
association between maximum WBC levels after surgery and 
CES-D scores.
Conclusion: Following surgery, PS considerably increased and 
was linked to depressive symptoms, gender, heart function, 
BMI, and smoking. These variables could be used as a starting 
point for detection and treatment to help stop the progression 
of acute pain into chronic pain.
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1. Introduction 
Anxiety after surgical treatment is extremely typical 

and has a high mortality risk. Furthermore, a rise in symp-
toms of depression after heart surgery is connected to the 
emergence of first cardiovascular problems [1]. A growing 
body of research has shown a connection between depres-
sion and somatic symptoms, particularly the intensity of 
pain [2]. It really is significant to note that following car-
diac surgery, nearly two thirds of depressed people also 
experienced mild to severe pain [3]. Over two-thirds of 
patients who had heart surgery reported pain interfering 
with everyday life, and one-third of these patients reported 
depressed symptoms that persisted or became worse af-
ter discharge. Postoperative pain is experienced by up to 
85 percent of patients who have had cardiac surgery, with 
mild to severe discomfort often beginning during the first 
two to four days after the procedure. In addition, research 
has shown that 39 percent of people who undergo heart 
surgery report ongoing pain that continues for more than 
two years following the treatment [4]. There is growing 
evidence that the processes behind pain and depression 
are similar. Recent research has shown parallels between 
the neuroplasticity alterations brought on by sadness 
and pain. Pre- and post-depressive symptoms were not 
currently considered predictors of PS together with oth-
er clinical and demographic factors. It has not yet been 
thoroughly investigated whether pre- and post-operative 
depression in heart surgery patients is related to periop-
erative discomfort. To evaluate the analgesic effectiveness 
of bilateral Erector Spine Plane Block (ESPB) to standard 
care for pain in adult patients who have had heart surgery 
[6]. Common side effects of heart surgery include deliri-
um and atrial fibrillation. Each complication’s risk may be 
lowered by dexmedetomidine special sedative qualities. 
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The primary goal of this research [7] was to determine if 
dexmedetomidine affects both delirium and new-onset 
atrial fibrillation incidence. Postoperative discomfort after 
open heart surgery may be quite painful. In comparison 
to usual perioperative therapy, the authors expected the 
patients taking a combination of care utilising continuous 
ESPB might have reduced their perioperative opiate usage 
[8]. In order to control post-thoracotomy pain (PTP) after 
paediatric heart surgery, this research aimed to examine 
the relative effectiveness of ultrasound-guided Serratus 
Anterior Plane Block (SAPB), Pectoral Nerves II Block 
(Pecs II Block), and Intercostal Nerve Block (ICNB) [9]. 
The goal of the study [10] was to assess the belongings of 
a bilateral Pecto Intercostal Fascial Block (PIFB) against 
those of a transversus Thoracic Muscle Plane Block (TT-
MPB) on acute poststernotomy pain in heart surgery indi-
viduals who had undergone median sternotomy by mea-
suring morphine consumption and pain scores 24 hours 
after surgery. 

The goals of the present research are to evaluate 
peri-operative PS and to explore the potential predic-
tive value of perioperative depression scores and clini-
cal variables for post-operative PS. 

The remainder of this section is split into four sec-
tions: section 2 deals with methods, section 3 deals 
with results, section 4 deals with discussion, and sec-
tion 5 deals with conclusion. 

2. Methods

2.1 Research design 
The link between observed pain ratings and de-

pressed symptoms during the perioperative phase 
was investigated in a prospective research. To use 
a NRS, pain was assessed one day before to surgery 
and documented every day from Day 2 after surgery 
through Day 7 of hospitalization. Prior to surgery, de-
pression scores were assessed using the CES-D, during 
hospitalizations, and up to 10 days after release. The 
institutional review board gave their approval to the 
research. All research participants provided their writ-
ten, informed consents [11].

2.2 Criterion for inclusion and exclusion

2.2.1 Inclusion criteria
• Patients who are 20 years of age or older and are ca-

pable of undergoing heart surgery (valve operation 
or Coronary Artery Bypass Grafting (CABG) 2).

2.2.2 Exclusion criteria 
• Patients that are under 20 years old
• Patients undergoing dialysis due to end-stage renal 

impairment;
• Peripheral neuropathy is present
• Glasgow Coma Scale score: <13 individuals receiv-

ing treatment for chronic pain
• Chronic inflammatory illness patients were not al-

lowed to participate in the trial.

2.3. Techniques 
In the electronic medical records, both the surgi-

cal and clinical elements of the medical operations 
were documented. In making the decision, we took 
into account the following criteria: The following are 
some additional aspects that also need to be taken 
into account: age, BMI, left ventricular ejection frac-
tion (EF) with less than 50%, WBC count, work sta-
tus, cigarette usage, diabetic, location of residence, 
educational achievement, relationship status, NRS, 
and CES-D depression scores were taken into con-
sideration.

2.4. Analysis of pain and depression
• The amount of pain was determined with the use 

of a NRS,  which is an 11-point measure wherein 
the 0 represents the lack of whatever pain and 10 
represents the highest level of pain. PS was divided 
into two groups based on NRS values: those with 
no pain or moderate pain (values 0 to 6) and those 
with severe pain (values 7 to 10). This was conduct-
ed owing to the fact that prior research has shown 
that persistent pain, while undergoing treatment 
for depression, is associated with considerably 
poorer clinical outcomes. This led to the decision 
to do the study (values of 7 to 10). 

• For the purpose of quantifying depression scores 
in patients, the CES-D scale was used. This mea-
sure has shown high reliability across a variety of 
patient groups. On a Likert scale ranging from 0 
(the least) to 60 (the greatest), the self-reported 
survey with questionnaires examines psycholog-
ical distress. The scores range from 0 (the least) 
to 60 (highest). On the basis of previous research, 
depression scores were classified into the following 
three categories: no depression (level-1, CES-D less 
than15), mild depression (level-2, CES-D between 
16 and 26), and severe to moderate depression (lev-
el-1, CES-D less than 27).
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2.5. Statistical analysis
Utilizing SPSS, a statistical analysis was carried out. 

Statistics were presented as mean±SE. The goal of this 
research is to look at the PS longitudinally across all 
assessment points of time, analysis of variance (ANO-
VA) using one-way data from repeated measures was 
carried out. To determine the rate of pain, just multi-
ply the amount of patients who are experiencing pain 
by the total patients in the group. One-way ANOVA 
was used to conduct a continuous comparison of the 
depression ratings collected at different evaluation 
time points. To use an independent - samples t test, the 
CES-D scores of patients who described participants 
who reported experiencing severe pain (NRS value of 
7 to 10) currently after operation were compared to 
patients who reported having no pain to moderate dis-
comfort following surgery (NRS value of 0 to 6). This 
comparison took place pre-operatively, during hospi-
talization, and ten days immediately following release. 
In order to investigate the relationship that was seen 
among PS categorization and either the pre-operative 
CES-D or hospitalization, a univariate logistic regres-
sion was carried out. The research focused on the con-
nection between these three factors. Age, gender, dia-
betes, EF, BMI, and smoking habits were all taken into 
consideration. CES-D and ten days after CES-D the 
patient was discharged. After running multivariable 
logistic regression, it was a requirement that all com-
ponents with a statistical significance of 0.1 be kept in 
the final model. The levels of depression in patients 
who were experiencing severe pain were compared 
to those who were experiencing moderate pain or no 
pain at all, and the results of this comparison were an-
alysed using a t-test for independent samples. In order 
to be declared statistically relevant, the p-value has to 
be lower than 0.05.

It is carried through a two-way ANOVA. In order 
to examine the change in WBC levels over time (NRS 
7–10), an ANOVA was performed in order to evaluate 
the two categories of pain, namely severe, no, moder-
ate pain (NRS of 0 to 6). A 0.05 p-value was regarded 
as important. Using the Pearson correlation coeffi-
cient, the preoperative and postoperative relationships 
among pain ratings, CES-D values, and WBC levels 
were evaluated.

3. Results
This research had a total of 98 subjects. There were 

25% female patients, and the average age was 61. The 

average BMI for this patient’s group was 25.5 kg/m2, 
and 36% of the participants had diabetes. 40% of the 
patients were current smokers, and 70 percent of the 
participants had retained (left ventricular EF more 
than 50%). The baseline features of those who report 
having no pain, mild pain, moderate pain, or severe 
pain are shown in table 1.

Table 1
Patients’ baseline features

Features No pain and 
Moderate 

Pain 
(NRS 0 to 6) 

Severe Pain 
(NRS 7 to 

10)

p-value

Age 
BMI (kg/m2)
Gender % (n)
Diabetes %(ns)
EF less than 50% (n)
Non Smoking%(n)

62.4±8.6
27.5±4.0

94.7% 
30.5% 
37.6% 
32.2% 

58.8±9.7
29.44±4.2

70.6% 
45.6% 
22.8% 
45.6% 

0.63
0.30
0.02
0.22
0.12
0.18

From pre-operative levels, pain intensity rose sig-
nificantly throughout hospitalization, reaching a peak 
at Post-Surgical Day (PSD-2) (p <0.0001). During the 
1st week postoperatively and the next seven days of 
follow-up, pain intensity steadily reduced, although it 
remained greater than the baseline values (p <0.0001) 
throughout. In spite of the fact that the number of 
patients who reported pain gradually decreased over 
the course of the 1st week, the number of participants 
who reported moderate (NRS 4 to 6) and severe (NRS 
7 to 10) pain remains higher, with 85% of participants 
reporting moderate–severe pain on PSD-2, 62% on 
PSD-3, 39% on PSD-4, 29% on PSD-5, 24% on PSD-6, 
and 20% on PSD-7. These numbers are represented in 
figure 1, along with the other patients.

Figure 1: Perioperative percentage of patients

Figure 2 show that patients who had severe (NRS 
7 to 10) pain symptoms had considerably greater 
pre-operative CES-D ratings than patients who expe-
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rienced no pain or moderate pain (NRS 0 to 6). This 
was the case regardless of whether or not the patients 
had undergone surgery. During hospitalization and 
10 days after release, Ratings on the CES-D exhibited 
a propensity to be greater among those who were ex-
periencing intense pain in comparison to individuals 
who were experiencing no pain or severe pain; howev-
er, the levels did not achieve significance. Individuals 
with no pain or moderate pain. 

Figure 2: CES-D scores

The maximal pain intensity and preoperative 
CES-D scores had a minor correlation (r=0.2, p=0.05), 
according to a Pearson correlation.   In comparison 
to here, there was a correlation that was statistically 
meaningful among the greatest WBC count after sur-
gical procedure and the CES-D values that were ac-
quired during hospitalizations and ten days after par-
ticipants were out of the hospital. This was found to be 
the case even though there was no correlation between 
the two before surgery.

Figure 3 illustrates the results of an ANOVA that 
showed individuals by severe pain (NRS 7 to 10) has 
substantially greater range of WBC than participants 
with minimal to mild pain (NRS 0 to 6). WBC levels in 
both groups improved from pre-surgery and increased 
at day 2 post-surgery, after which they progressively 
decreased.

Pre-surgical CES-D, gender, and high BMI are sig-
nificant predictors of PS while in the hospital, accord-
ing to a Univariate analysis (Table 2). Preoperative 

Figure 3: WBC level

Table 2
Independent factors of post-operative PS

Features Univariable Analysis or 
(95%Confidence Interval)

P-value Multivariable Analysis or 
(95% Confidence Interval)

P-value 

Age 096 (0.918-1.004) 0.06 ---- ----
Gender 7.41 (1.959-28.05) 0.003 13.734 (2.67-70.48) 0.002
BMI 1.11 (1.009-1.242) 0.035 1.15(1.024-1.3) 0.021
Pre-sur CES-D 1.05 (1.01-1.009) 0.017 1.06 (1.009-1.114) 0.024
CES-D hospitalisation 1.01 (.98-1.06) 0.36 ---- -----
CES-D 10 Day Post Dispersion 1.03 (.98-0.06) 0.356 ---- -----
Diabetes 0.54 (0.22-1.19) 0.124 ---- -----
EF 2.05 (0.84-4.97) 0.117 4.26 (1.39-13.07) 0.012
No Smoking 0.58 (0.252)-1.288) 0.176 0.317 (0.112-0.9) 0.031
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CES-D, gender, decreased left ventricular EF (less than 
50%), BMI, and smoking were linked to higher maxi-
mum pain levels in a multivariate model (Nagelkerke 
R2=0.40,χ2=35.2 p < 0.001).

4. Discussion 
The most important finding from this line of study 

was that individuals who experienced serious suffer-
ing after operation had much greater depression levels 
before to the operation than those who had no pain 
or severe surgical pain. According to the findings of 
many studies, individuals who have had heart sur-
gery report a higher incidence of depressed symptoms 
[12]. Preoperative anxiety assessment may help deter-
mine whether individuals need more care after sur-
gery since uncontrolled pain after heart surgery raises 
the risk of morbidity [13]. Additionally, it’s probable 
that depression therapy before to surgery can lessen 
the likelihood that a patient would have severe pain 
after heart surgery. Additionally, it has been shown 
that treatments that concentrate on lifestyle adjust-
ment, such as giving up smoking before the surgery, 
are good for much treatment practice, and there is a 
possibility that these treatments might be effective for 
the treatment of pain [14]. In our patient population, 
the pain was at its worst shortly after operation, that 
is in line with what is being reported in the research 
at the moment [15]. In addition to depressed symp-
toms, trauma related to the operation and high WBC 
levels brought on by the surgery may also play a role 
in post-surgical pain [16]. According to the findings 
of our research, there is a statistically significant con-
nection between the quantities of WBC  and the de-
grees of pain experienced during the hospitalization 
process. Nevertheless, our findings of a link among 
higher WBC and CES-D scores values are comparable 
to those of a previous meta-analysis, It shown a link 
between severe depressive illness and generalized leu-
copenia. This discovery was made by looking at a large 
number of studies. It is essential for the direction of 
future study to determine whether or not individuals 
who fall into this group might perhaps gain from such 
a multi-pronged strategy that tackles either depression 
or pain.

5. Conclusion 
Post cardiac surgery, patients reported significant-

ly higher levels of discomfort, and this increase was 
associated with symptoms of sadness, gender, cardiac 

function, body mass index, and smoking. These vari-
ables could be used as a starting point for detection 
and treatment to help stop the progression of acute 
pain into chronic pain. Physicians should also expect 
those who have higher CES-D scores to have more 
pain. The necessity for depression screening to be used 
as part of pre-operative patient treatment is highlight-
ed by the high depressed ratings discovered post-op-
eratively. Future studies should examine the efficacy of 
post-cardiac surgery pain management strategies and 
ascertain if using antidepressants during preoperative 
care has an impact on patient outcomes.
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