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Abstract
Objective: The purpose of the study was to investigate differ-
ences between patients’ clinical conditions and health-related 
life quality (HRLQ)before and after cardiac surgery (CS) while 
considering age, and to specify variables that affect changes in 
HRLQ after surgery.
Materials and methods: The SF-36 questionnaire was used in 
this research for two measurements named before surgery and 
after surgery. Before surgery, it accounted for both the patients’ 
initial diagnostic traits as well as any potential complications.
Results: The study included 310 patients, 69% of whom were 
men, at the baseline examination. 101 patients (33%) who were 
older than 70 years old made comprised the older group, with 
a mean age of 66 (SD10.8) years. After accounting for age, 
gender, and type of surgery, the main risk factors for possible 
non-improvement of HRLQ after CS were higher values of the 
preoperative Physical component summary (PCS) and mental 
component summary (MCS) scores.
Conclusions: Though their preoperative HRLQ is lower than 
that of younger patients, older patients with increased op-
erational risk exhibit a similar post-cardiac surgery improve-
ment across most HRLQ areas. Higher preoperative HRLQ 
status was identified as the main component in the multi-
variate analysis that might prevent postoperative HRLQ from 
recovering.
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1. INTRODUCTION
The HRLQ is a factor that is becoming more cru-

cial in determining how successful any surgical op-
eration. Considering that life expectancy has grown 
concurrently, especially in recent decades, older peo-
ple are having heart surgery [1]. Calculating the risk 
of dying during heart surgery includes age as a sepa-
rate variable. Various studies have revealed conflict-
ing results regarding old and postoperative HRLQ. 
The postoperative HRLQ results for younger patients 
are improved by some researchers, but not by others. 
Age-related differences in HRLQ have not yet been 
conclusively shown [2]. Supraventricular arrhythmia, 
infection, cognitive decline, respiratory and renal fail-
ure, as well as cognitive impairment, have been listed 
as the most prevalent postoperative problems. Fur-
thermore, elderly patients need more red blood cell 
transfusions, which is associated with a greater inci-
dence of pretreatment anemia and lower hematopoi-
etic scalability, and a worse tolerance for postoperative 
hypohemoglobinemia. An independent contributor to 
postoperative mortality has been discovered as giving 
more red blood cells [3]. The effects of postoperative 
complications on HRLQ have not yet been sufficiently 
studied, even though these issues have been thorough-
ly reported. In several medical disciplines, the SF-36 
questionnaire is often used to assess the quality of life 
(QoL). It is much appreciated for the way it captures 
many facets of human interaction [4].It has been ap-
plied in cardiology, for instance, to those who have an 
arrhythmia, heart problems, or coronary heart disease. 
The SF-36 questionnaire has been used in CS to mea-
sure HRLQ in patients after myocardial revasculariza-
tion, following heart valve or thoracic aorta surgery, 
and following treatments for cardiac arrhythmias. It 
has also shown promise in patients whose valves have 
been replaced with mechanical heart valve prostheses, 
which make a clicking sound as they close [5]. 
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Three hospitals that are linked with universities in 
three distinct areas of Spain participated in this ob-
servational, multicenter cohort research. Clinicians 
were classified into one of three cardinal frailty groups 
based on their scores on the High in fat, FRAIL, & 
Medical Vulnerability Index. Using the EuroQoL 
5-Dimension 5 Degree questionnaire, study[6] exam-
ined the changes in HRQOL for every level of frailty 
before and six months just after the procedure. The re-
search [7] comprised patients having Obesity-related 
Problem Scale (OP Scale) assessments of health-relat-
ed quality of life had been completed. Statistics Swe-
den data served as the basis for socioeconomic status. 
The degree of improvement in HRQoL was impacted 
by several parameters, although after 2 years, a robust 
connection between weight reduction and improve-
ment was seen. By identifying risk factors for impair-
ment following heart surgery in older individuals, this 
research [8] intended to enhance patient selection for 
multidisciplinary treatment. 537 patients had elective 
heart surgery in this two-center prospective cohort re-
search; all of them were over 70 years old. 11 frailty 
traits were examined before surgery. A prospective, 
observational cohort research [9] was conducted at 
a major university medical center. The Clinical De-
mentia Rating and neuropsychological test were used 
to evaluate the patient’s mental state before surgery, 
while the Depression Interview and Structured Ham-
ilton Scale were used to gauge the patient’s degree of 
depression. They used transcranial Doppler of both 
MCAs to assess intracranial stenosis at baseline.The 
frailty index from the Study of Osteoporotic Fractures 
(SOF) was compared with a more extensive score from 
the CS study and findings of frail patients against non-
frail patients was performed to determine the most ef-
ficient and user-friendly frailty instrument [10].

The goal of this research was to use the SF-36 ques-
tionnaire to compare the HRLQ between two patient 
categories (aged 70 and >70 years) by analyzing clini-
cal data collected before, during, and after surgery. The 
identification of individuals who do not improve fol-
lowing surgery (non-improvers) and the identification 
of possible risk factors for poor QoL following myocar-
dial revascularization was the second set of goals.

The remaining sections of the paper are organized 
as follows. Section 2 outlines the methods that were 
followed; Section 3 presents the statistical analysis; 
Section 4 offers the results; Section 5 provides discus-
sion; and Section 6 gives conclusions.

2. METHODOLOGY

2.1. Data collection
873 patients received procedures at the Hospital 

Ceske Budejovice between January 2008 and June 
2009. A single surgeon performed all of the operations 
on the 310 patients that were a part of this research 
[11]. Extracorporeal circulation was employed during 
all surgeries, which were all carried out while the pa-
tient was in cardiac arrest. In the study participants, 
cardiac surgery was carried out. In revascularization 
procedures, vein and left internal mammary artery(LI-
MA) were employed.

2.2. Inclusion and Exclusion criteria
Eligibility requirements included having elective 

heart surgery, and agreeing to take part in the re-
search. Patients who required immediate CSand those 
who declined to take part in the trial were excluded. 
Before surgery and one year following hospital release, 
SF-36 was administered. 

2.3. SF-36 questionnaire
The SF-36 was used to determine the patients’ 

HRLQ in this research.A person’s physical, men-
tal, and social well-being are assessed using SF-36’s 
eight dimensions, which are used to measure HRLQ. 
There is better fitness, psychological health, emotional 
well-being, severe discomfort, population well-being, 
liveliness, and overall health. The evaluation is not af-
fected by momentary adjustments in status because 
the questions were relevant to the four weeks before 
the questionnaire’s completion. Higher numbers rep-
resent a better health state, and the answers are then 
scaled on a range of 0 to 100 for each health domain. 
The results of the SF-36 questionnaire are interpret-
ed according to a defined process. From the patient’s 
health records, clinical information from the preoper-
ative, and postoperative phases was gathered. Standard 
definitions from the European Society of Cardiology 
were used to categorize all clinical characteristics and 
events.

3. STATISTICAL ANALYSIS

3.1. Wilcoxon matched-pairs signed-rank test
The non-parametric Wilcoxon matched-pairs 

signed-rank test was used to see whether there were 
any changes between the preoperative and postoper-
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ative HRLQ. One year following surgery, an HRLQ 
evaluation was conducted on the entire patient popu-
lation, and then we examined and contrasted the two 
patient groups. The overall patient population was 
separated into two groups. Additionally, we contrasted 
the HRLQ of survivors and non-survivors. 

3.2. Independent t-test and chi-square test
Independent t-test and chi-square test were used 

to compare the differences between groupings.Val-
ues were regarded as statistically significant for all 
subgroups. An logistic regression (LR) model was 
used in multivariate analysis to investigate the rela-
tionship between preoperative factors and postop-
erative HRLQ improvement. Positive increases in 
postoperative SF-36 subscales were considered an 
improvement.

3.3. Multivariate analysis (MVA)
Results from the physical and mental components 

were used in the MVA. Both the PCS and MCSme-
ta-scores of the SF-36 are reflective of a patient’s gen-
eral physical and mental health, respectively, as deter-
mined by the SF-36. The PCS is the sum of the SF-36 
questionnaire’s five subscales.The social role, psycho-
social adjustment, and cognitive health of a person are 
all factors in MCS. These summaries scales were the 
main HRLQ variable for health in this study’s multi-
variate analysis. Patients whose PCS and MCS QoL 

ratings didn’t improve from pre- to post-op were con-
sidered non-improvers. Patients who showed an in-
crease in either their PCS or MCS ratings from pre- to 
post-op were considered to have improved QoL.

Scores first from PCS and MCS were utilized in the 
multivariate analysis. The SF-36 questionnaire yields 
two meta-values, the SF-36 PCS and MCS, which 
represent the patient’s general physical and mental 
health. In this study’s multivariate analysis, these sum-
mary scales were the primary HRLQ variable related 
to health. Patients who did not show improvement 
between pre- and post-op QoL on the PCS and MCS 
were labeled as non-improvers. Patients were judged 
to have improved if there was a change in QoL scores 
on the PCS, MCS, or both that was greater than zero. 
The mortality data were collected from the registry 
maintained by the “Czech Society of Cardiovascular 
Surgery”. All statistical analysis was employed using 
SPSS version 28. 

4. RESULTS
Table 1 provides a summary of the 310 patients’ 

preoperative characteristics. Additionally, their collec-
tive EuroSCOREincreased. No significant differences 
in cardiopulmonary bypass times were seen between 
two individuals, aortic cross-clamp, or anesthetic 
times depicted in table 2.

In addition, as shown in figure 1, the elderly group 
had higher postoperative incidences of vascular inci-

Table 1
Data on all participants’ preoperative clinical features

Factors
Age Age 

P% No % No
Total 67.4 209 - 32.6 101 - -
Male 74.6 156 - 55.4 56 - 0.001
Age (years) - - 59.9 - - 75.4 <0.001
Hypertension 60.3 126 - - 80 79.2 0.001
Reoperation 5.3 11 - 4.0 4 - 0.617
History of MI 14.8 31 - 12.9 12 - 0.771
Prior PCI 16.7 35 -- 10.9 11 - 0.174
Supraventricular arrhythmia 12.4 26 - 32.7 33 - <0.001
Diabetes mellitus 25.4 53 - 37.6 38 - 0.026
Cerebral vascular disease 7.2 15 - 13.9 14 - 0.058
Renal dysfunction 12.0 25 - 23.8 24 - 0.008
History of CVA 4.8 10 - 10.9 11 - 0.045
COPD 12.9 27 - 7.9 8 - 0.192
Anemia 4.3 9 - 10.9 11 - 0.027
PAD 3.8 8 - 4.0 4 - 0.100
LVEF (%) - - 59.6 - - 60.9 0.372
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dents, kidney problems, infections, and memory defi-
cits. The elder group received more packed RBC units 
throughout the postoperative phase. In the younger 
group, the 30-day death rate was 1.6% in 4 patients, 
but in the older class, it was 6.3% in 6patients. In the 
younger class, death was 3.3% in 6 patients, but in the 
older class, the death rate was 10.9% for 11 patients. 
The median duration of stay in the ICU was 2/7 days 
for the ≤70 class and 2/8 days for the >70 class.

Figure 1: Concerns after surgery and other factors evaluated

For the statistical analysis, 260 patients (or 84%) 
who had completed the SF-36 after 1 year were con-
tacted. The statistical analysis did not take into ac-
count the missing data from 19 patients’ SF-36 surveys 

or the unreturned surveys of another 31 patients (18 
of whom passed away during the trial and 13 of whom 
did not return the survey). Table 1 shows the demo-
graphics of the patients who either did not return 
the SF-36 or completed only partial questionnaires. 
Results of pre-and post-operative SF-36 score alter-
ations are shown in Figure 2. Processing operations, 
role physical, body pain, overall fitness, vitality, psy-
chosocial adjustment, and the role of emotional and 
mental wellness all saw substantial improvements in 
the post-operative SF-36 ratings for the study group.

Patients were then classified into two categories, 
one for younger and one for older individuals. Preop-
erative SF-36 HRLQ ratings were slightly higher again 
for the younger age group, as shown in Figure 3, and 
the preoperative and postoperative HRQOL domain 
differences were somewhat bigger in the group of pa-
tients aged >70 years. However, the elderly patients 
showed greater improvement in the domain of body 
pain sensitivity (p=0.03), which was the only area 
where the younger and older groups were statistically 
different. Figure 4 compares the outcomes of the SF-36 
test following surgery for these two groups.

All 8 HRLQ variables of the preoperative SF-36 
showed significant differences among the groupings 
for survivors and nonsurvivors represented in figure 
5. There were 16% of patients who did not improve, 
10% of patients who did not improve at all, 9.5% of pa-
tients who did not improve at all, and 64% of patients 

Factors
Age Age 

P% No % No
EuroSCORE - - 4.3 - - 10.5 <0.001
Patients’ non-QoL-assessed 
patients’ EuroSCORE

- - 3.8 - - 11.2 <0.001

The age of patients is not 
taken into account while 
assessing QoL

- - 61.1 - - 76.3 <0.001

Table 2
Clinical aspects of the patients under study’s perioperative care

Variables
Age Age p

# % x SD # % x SD
Time for anesthesia (min) 0 0 255.3 55.5 0 0 259.6 51.8 0.505
Duration of aortic cross-clamping (min) 0 0 62.1 35.2 0 0 59.4 22.5 0.495
Duration of cardiopulmonary bypass (min) 0 0 87.3 41.6 0 0 88.5 30.2 0.795
Valve procedures 75 35.9 0 0 25.0 24.7 0 0 <0.001
Bypass surgery on the coronary arteries 73.0 34.8 0 0 39.0 s38.6 0 0 <0.001
Combined process 61.0 29.3 0 0 37.0 36.6 0 0 0.038
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Figure 2: Study participants’ SF-36 ratings before and afterCS, as well as after one year

Figure 3: Comparison of pre-operative SF-36 scores between patients aged ≤70 and >70 years in need of heart surgery

Figure 4: SF36 scores before and 1 year after following heart surgery
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in our group who did not improve at all in terms of 
their HRLQ PCS and MCS scores. 

Figure 5: Preoperative HRLQ discrepancies among survivors 
and non-survivors according to the SF-36

Table 3 lists the traits of both improvers and 
non-improvers. Only preoperative HRLQ status was 
found to be a significant preoperative variable associ-
ated with a potential lack of improvement in postop-
erative QoL, according to the findings of multivariate 
analysis as shown in table 4. The risk of not improving 
was largest in those with higher PCS and MCS levels 
before therapy.

5. DISCUSSION
Our study’s key conclusion emerged from a multi-

variate analysis in which the effects of the supplied fac-
tors on possible HRQOL non-improvement following 
CSwere examined. The multivariate study of HRQOL 
changes after CSmainly found an effect of preopera-
tive PCS & MCS condition [12].Patients with greater 
PCS and MCS evaluations before surgery used to have 
a higher risk of not experiencing an improvement in 
QoL after surgery. Additionally, we discovered that 
non-survivors had considerably poorer preoperative 
HRLQ scores than survivors. Both the psychological 
and physical SF-36 elements of a sample of patients 
undergoing myocardial catheterization were com-
pared with those who recovered and those that did 
poorly within the first six months after surgery. The 
findings show that the preoperative health state was a 
key factor in the change in QoL after surgery and was 
considerably different in the HRLQ of survivors. From 
these data, we may deduce that patients who had a low 
pretreatment HRLQ status were also in very bad clin-
ical conditions and had a higher mortality rate. The 
operation for patients with high pre-surgical HRLQ, 

on the other hand, is more preventative because there 
is less possibility for improvement [13].

In our study, individuals over the age of >70 had 
greater rates of respiratory and urinary tract infections 
as well as more red blood cells administered to them.
Groups of septuagenarians and octogenarians experi-
enced identical circumstances, and they also reported 
that hospital expenditures were 35% greater for the 
latter group due to postoperative problems [14]. One 
year following surgery is sufficient for HRLQ surveil-
lance since the HRLQ recovers quickly after cardiac 
surgeries and remains mostly unchanged over the 
long term, even after 3 years. No substantial change 
in postoperative HRLQ was seen among the classes 
of patients aged 70 and >70 years, except for physi-
cal pain, which, while having a greater prevalence of 
problems in the age demographic, recovered better in 
the older group.

Some earlier research that employs the SF-36 only 
reported their findings in altered form.For instance, 
they report adjustments to their physical health condi-

Table 3
Factors of improvers and non-improvers group

Factors Improvers 
n=215

Non–improv-
ers n=45

P 
value

SD Mean SD Mean
Hospital stay time in 
days

5.4 9.1 8.8 11.5 0.09

ICU stay time in days 3.8 3.5 2.9 3.3 0.75
Ejection fraction (%) 11.4 61.0 11.5 61.2 0.93
Age 9.5 65.6 10.0 63.3 0.17
BMI 4.6 29.3 5.2 30.0 0.4
Postoperative PCS 23.3 66.5 20.2 46.2 <0.001
Preoperative PCS 23.6 40.9 23.7 66.5 <0.001
Postoperative MCS 18.8 73.9 22.4 54.1 <0.001
Preoperative MCS 23.2 52.1 20.0 74.9 <0.001

Table 4
Preoperative PCS and MCS ranks’ effects on the enhancement 
of postoperative HRQL: MVA

Factor Regression 
coefficient

Odds 
ratio

95% of CI P 
value

K factor 4.415 - - -
Type of surgery - - - 0.1931
Age>70 years - - - 0.1103
Preoperative MCS 0.022 1.02 0.997-1.00 0.0187
Preoperative PCS 0.026 1.03 1.00-1.05 0.0846
Gender -- - - 03155
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tion and mental health status. Contrarily, we were able 
to provide a more thorough picture of the patient’s QoL 
since we were able to pinpoint the changes in each of 
the 8 HRLQ domains [15]. We have only used SF-36 
summary scores in the multivariate analysis because we 
believe it to be a more powerful and realistic tool for 
predicting the perioperative outcome. Additionally, we 
should discuss the study’s constraints. These would be 
largely associated with the relatively small study group 
(310 patients) as well as the longest follow-up time of 1 
year. This research might serve as a springboard for fur-
ther investigation that could support our findings and 
offer a more effective method for selecting older per-
sons who are likely to have an improvement in HRLQ 
following Cs. The lack of any changes to the operational 
procedures over the research period may have helped 
to lessen the possibility of bias.

6. CONCLUSIONS
We conclude that the preoperative HRLQ evalua-

tion should play a significant role in the preoperative 
exam, particularly in high-risk patients. Our findings 
suggest that older patients with higher cardiac risk 
management had lower HRLQ before surgery, but were 
more likely to achieve significant gains thereafter. The 
main finding of this study was that 1 year after surgery, 
there was no significant difference in HRLQ between 
the older and younger groups of patients, despite the 
older group having more preoperative co-morbidities 
and a higher prevalence of postoperative complica-
tions. By providing these patients with gentler opera-
tional methods and the proper postoperative care, we 
can significantly reduce post-op deaths and problems 
while simultaneously improving their HRLQ.
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