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A b s t r a c t

Introduction: The aim of this study was to investigate the effect of elective 
cardiac surgery on health-related quality of life (HRQoL).
Material and methods: One hundred and eight (35 women and 73 men, 
mean age 62.3 ±12.7 years) patients undergoing open heart surgery were en-
rolled in the study. Physical and mental domains of quality of life were mea-
sured using the 36-item Medical Outcomes Short-Form Health Survey (SF-36) 
self-administered questionnaire, and anxiety symptoms were assessed using 
the Spielberger State-Trait Anxiety Inventory (STAI). At baseline 108 patients 
filled out the SF-36 and STAI, and 102 patients at 6-month follow-up.
Results: It was found that there was significant improvement in three out 
of eight health domains: physical functioning (p < 0.02), role physical (p < 
0.01), and social functioning (p < 0.04), at 6-month follow-up. The two STAI 
sub-scores: the State Anxiety Inventory and the Trait Anxiety Inventory were 
found to be high (≥ 40) both preoperatively and 6 months postoperatively. 
Postoperatively there was not any statistically significant decrease in the 
levels of anxiety.
Conclusions: This study suggests that the assessment of psychosocial fac-
tors, particularly the ongoing assessment of anxiety, could help in risk strat-
ification and prediction of functional status and HRQoL in patients after car-
diovascular surgery. Furthermore, the assessment of preoperative well-being 
should be integrated in routine care in order to identify and support patients 
with higher levels of anxiety. 

Key words: health-related quality of life, anxiety, short-form health survey, 
state-trait anxiety inventory, risk factors, cardiac surgery.

Introduction

Open-heart surgeries such as coronary artery bypass grafting and 
valve replacements have been used to improve patient outcomes relat-
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ed to cardiac symptoms, prolongation of life, and 
health-related quality of life [1–3]. Despite good 
results with low operative morbidity and mortality 
rates, these parameters alone do not give enough 
information on a patient’s functional, emotional, 
and mental well-being. Recovery from cardiac sur-
gery is not entirely determined by physical attri-
butes and medical treatment, but social and psy-
chological factors may also influence the process 
of postoperative and long-term recovery [4]. Post-
operative health-related quality of life (HRQoL) 
is a primary goal of surgery in the elderly and an 
important aspect for many patients in their deci-
sion-making [1, 5].

Studies have suggested that the experience and 
recovery process after open-heart surgery may be 
more complex than anticipated and presents psy-
chosocial and physical challenges that continue 
well after hospital discharge [6–10]. In particular, 
anxiety, depression, and self-rated health seem to 
influence the postoperative recovery and cardi-
ac-specific quality of life after open heart surgery 
[11]. Reports on the benefits of cardiovascular 
surgery have focused on postoperative subjective 
health outcomes in terms of functional status, 
activity level, resumption of daily living activities, 
return to work, perceived psychological well-be-
ing, and self-reported health-related functional 
status as well as objective adverse cardiac events, 
and survival and complication rates [12, 13]. The 
World Health Organisation (WHO) [14] defined 
health as being “not only the absence of disease 
and infirmity but also the presence of physical, 
mental, and social well-being” [15]. The World 
Health Organisation Quality of Life (WHOQOL) 
Group describes quality of life as “an individual’s 
perception of their position in life in the context 
of the culture and value system in which they live 
and in relation to their goals, expectations, and 
standards and concerns” [16]. 

Health-related quality of life encapsulates an 
individual’s physical, emotional, and psychologic 
health, as well as social and functional status [17, 
18]. Because HRQoL is not a tangible entity, a stan-
dardised method of measurement is required that 
is reliable, valid, responsive, and sensitive and that 
covers all health domains [19].

Questionnaires are the most popular method 
of measuring quality of life. The 36-item Medical 
Outcomes Short-Form Health Survey self-admin-
istered questionnaire (SF-36) (Medical Outcomes 
Trust, Boston, MA) is a  multipurpose, short-form 
health survey with only 36 questions [20]. The 
SF-36 Health Survey is one of the most extensive 
standardised questionnaires developed to assess 
the functional status and well-being of patients 
and related to activities of daily living [21]. The 
SF-36 Health Survey which a eight-scale profile 

of scores is generic questionnaires for measuring 
both the physical and mental health of a patient. 
It is a  generic measure, as opposed to one that 
targets a specific age, disease, or treatment group. 
Accordingly, the SF-36 has been useful in compar-
ing general and specific populations, comparing 
the relative burden of diseases, differentiating 
the health benefits produced by a wide range of 
different treatments, and screening individual pa-
tients [22]. 

The Spielberger State-Trait Anxiety Inventory 
was designed to assess anxiety symptoms and 
was one of the first  tests  to examine state and 
trait anxiety at the same time [23, 24]. The State-
Trait Anxiety Inventory (STAI) consists of two 20-
item scales that measure “state” (current) and 
“trait” anxiety (general) (STAI-S and STAI-T). The 
STAI tests diagnose the level of anxiety and distin-
guish it from depressive syndromes [25].

The aim of the present study was to investigate 
the influence of psychological factors on cardiac 
surgery outcome and to evaluate the hypothesis 
that symptoms of anxiety are associated with ad-
verse clinical outcomes and quality of life in pa-
tients who underwent elective open heart surgery. 

Material and methods

The study population comprised 108 pa-
tients admitted for elective cardiovascular sur-
gery. Inclusion criteria included adults older than  
40 years, who were able to communicate respons-
es to complete the questionnaires. Participants 
were scheduled to undergo elective open-heart 
surgery for the first time using a  conventional 
sternotomy approach. Specific exclusion criteria 
included unstable angina, decompensated heart 
failure, life threatening arrhythmias, large left 
ventricular aneurysm, life-threatening cerebrovas-
cular disease, severe renal or hepatic dysfunction, 
and major psychiatric disorders.

Demographic data on age, gender and edu-
cation level (number of school years) along with 
patient-related factors: smoking, obesity, diabe-
tes mellitus, hypertension, hyperlipidaemia, cere-
brovascular disease, peripheral arterial disease, 
chronic renal failure, chronic obstructive pulmo-
nary disease, previous myocardial infarction, and 
left ventricular dysfunction were recorded. At en-
rolment, participants reported their smoking his-
tory (grouped as never, former, < 20 cigarettes per 
day, and ≥ 20 per day). To identify the risk factors 
(patient-related, cardiac, and operation-related) 
with their weights (additive percentage predicted 
mortality) the EuroSCORE model was used. Ac-
cording to the additive score, a low-risk group (Eu-
roSCORE 1–2), a medium-risk group (EuroSCORE 
3–5), and a high-risk group (EuroSCORE ≥ 6) were 
formed. 
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The indicators of disease severity-specific vari-
ables related to the cardiovascular procedure such 
as total time on cardiopulmonary bypass, and aor-
tic cross clamping were recorded. Postoperative 
complications (postoperative myocardial infarc-
tion, low cardiac output, congestive heart failure, 
cerebrovascular accident, severe arrhythmia, renal 
and pulmonary complications), and duration of 
intensive care unit and hospital stay and were re-
corded. 

Follow-up visits of patients were scheduled  
30 days, 3 months, and 6 months after the pro-
cedure. Before hospital discharge and at each fol-
low-up visit, all patients underwent a physical ex-
amination. All those who participated in the study 
signed an informed consent form. The study was 
performed according to the principles of the Dec-
laration of Helsinki. 

Definition of Health-Related Quality of Life

The SF-36 consists of 36 questions in eight ar-
eas: general health perception (measurement of 
perceived overall health, including past and pres-
ent health), physical functioning (indicates level 
of limitations in performance of daily living such 
as lifting, bending, kneeling, or walking moderate 
distance), bodily pain (represents the intensity, 
frequency, and duration of bodily pain and lim-
itations in normal activities due to pain), mental 
health (measures the emotional, cognitive, and 
intellectual status of the patient), role-physical 
(measures the degree in performing of usual ac-
tivities for age and social status), role-emotional 
(measures personal feeling of job performance at 
work or other activities), vitality (measures feeling 
of energy, fatigue, and tiredness), and social func-
tioning (indicates the ability to develop and main-
tain mature social relationships). A score ranging 
from 0 to 100 is computed for the eight scales 
and the physical and mental summary scores, 
with higher values indicating a better health sta-
tus [20, 26]. The SF-36 can provide two summa-
ry measures: as a physical component score and 
a mental component score.

Measurement of anxiety 

The two State-Trait Anxiety Inventory sub-
scores – the state (STAI-S) and the trait (STAI-T) 
– have high concordance in people with diagnosed 
generalised anxiety disorder as well as in people 
without diagnosed anxiety. Representative items 
include statements such as “I  feel nervous” and 
“I feel worried.” These items are rated on a four-
point scale of how well they describe the patient’s 
current or typical mood from “not at all” to “very 
much so.” STAI scores range from 20 to 80, with 
higher scores indicating more severe symptoms 

and greater anxiety. The two STAI sub-scores have 
high concordance in people with diagnosed gen-
eralized anxiety disorder as well as people with-
out diagnosed anxiety. We accepted STAI scores 
< 40 to indicate no or minimal symptoms and  
≥ 40 to indicate the presence of moderate or se-
vere symptoms [25]. A range of psychosocial, clini-
cal, and operative factors were collected as poten-
tial determinants of outcome.

Statistical analysis

Statistical analysis was performed using the 
statistical software SPSS 20.0 for Windows (SPSS 
Inc., Chicago, IL). Data are expressed as mean ± 
standard deviation for continuous variables and 
as numbers with percentage for categorical vari-
ables. The discrete variables were compared us-
ing the χ2 test, and continuous variables were 
compared using a  two-tailed t test. Differences 
obtained from the pre- and postoperative assess-
ments were compared by Wilcoxon matched-pairs 
rank-sum test. A p-value of 0.05 or less was con-
sidered to be significant.

Results

The study group consisted of one hundred eight 
patients, 35 women and 73 men, with a  mean 
age of 62.3 ±12.7 years (range: 40–81 years). The 
mean number of years of education was 9.2 ±3.6, 
(range: 0–19 years). Reported smoking history was 
80% of the patients. Preoperatively, 71.3% were 
in New York Heart Association class III–IV. Clini-
cal risk factors and perioperative characteristics 
were assessed according to the additive risk score 
(EuroSCORE). The low-risk group n = 34 (31.4%), 
medium-risk group n = 48 (44.4%), and high-risk 
group n = 26 (27.1%) were formed according to 
the EuroSCORE. Most of the patients were in low- 
and medium-risk groups, with a mean EuroSCORE 
of 4.2 ±2.7 (range: 1–9). The high cardiac opera-
tive risk group (EuroSCORE > 6) comprised 24% of 
the patients. 

All of the patients underwent open-heart surgery 
(coronary artery bypass grafting, n = 69 (63.9%), 
coronary artery bypass grafting plus valve replace-
ment, n = 9 (8.3%), isolated valve replacement  
n = 30 (27.8%)) with cardiopulmonary bypass. 
There was no operative mortality. The morbidity 
rate (postoperative myocardial infarction in one, 
low cardiac output in two, severe arrhythmia in 
one, pulmonary complication in one) was 5% in  
5 patients. There was no postoperative wound 
healing or instability of the bony thorax. Regard-
ing to the mean intensive care and hospital stay, 
there were no statically significant differences be-
tween the groups of patients undergoing different 
types of cardiac procedures – coronary artery by-

https://www.sciencedirect.com/topics/medicine-and-dentistry/intensive-care
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pass grafting or valve replacement. The patients’ 
characteristics are summarised in Table I.

All of the 108 patients completed the short-
form health survey (SF-36) and psychological 
self-reported questionnaires (STAI-S and STAI-T 
tests) preoperatively, and 102 of the study cohort 
(94.4%) postoperatively. The repeated-measures 
analysis of the mean SF-36 and the mean STAI 
score at baseline and 6-month follow-up are sum-
marised in Table II. 

SF-36 scores did not show significant changes 
postoperatively in patients with low and medium 
cardiac operative risk according to the EuroSCORE. 
Statistically significant improvement of the scores 
was found in three out of eight health domains: 
physical functioning (48.8 ±25.4 vs. 59.8 ±22.3  
p < 0.02), role physical (25.6 ±18.8 vs. 41.8 ±38.8  
p < 0.01), and social functioning (57.8 ±23.8 vs. 65.4 
±25.2 p < 0.04) at 6-month follow-up. No significant 
changes were found for general health perception 
(p = 0.4), bodily pain (p = 0.3), mental health (p = 
0.1), role-emotional, and vitality (p = 0.1).

The high-risk group of patients were likely to 
have significant improvement in three of eight 
health domains following surgery than the low- 
and medium-risk group, according to the Euro-
SCORE (p < 0.05).

The both of the mean STAI sub-scores (STAI-S 
and STAI-T) were found to be high (≥ 40) preopera-
tively. Of the 108 patients studied, 52% of the pa-
tient population (52 patients STAI scored < 40 and 
56 patients STAI scored ≥ 40) were classified as 
presenting clinically significant anxiety symptoms. 

The mean score on the preoperative STAI-S 
was 47.3 ±3.4 points (< 40 points, mean 37.8 ±5.2 
and ≥ 40 points, mean 57.8 ±8.1). The mean score 
on the preoperative STAI-T was 49.4 ±9.1 points 
(scored < 40 points, mean 38.4 ±2.4 and scored  
≥ 40 points, mean 61.8 ±7.5). 

The mean score at 6-month follow-up STAI-S 
was 41.9 ±6.2 points, but it was not statistically 
significant (p = 0.1). Although it was observed 
that the mean STAI-S score was lower than any 
of the preoperative values, STAI-T scores remained 
relatively consistent compared with the preopera-
tive value. The mean postoperative STAI-T score 
was 46.9 ±5.7 points. There was no significant 
decreasing in the level of trait anxiety (p > 0.5). Al-
most half of the patients (46%) still had borderline 
or abnormal STAI scores (≥ 40) postoperatively. 

There were some limitations of this study. One 
of the limitations is that the demographic vari-
ables may have had significant interactions with 
the variables HRQoL and anxiety but were not in-
cluded in the regression analysis. Future studies 
should examine demographic variables and phys-
ical health status as predictors of benefits from 
cardiovascular surgery.

Table 1. Patients’ characteristics

Parameter N (%)

Sex:

Male 73 (67.6)

Female 35 (32.4)

Age [years]:

Mean (range) 62.3 ±12.7 (40–81)

40–50 10 (9)

51–60 34 (32)

61–70 36 (33)

71–80 24 (22)

81 and older 4 (4)

Education level:

Mean (range) [years] 9.2 ±3.6 (0–19)

Secondary school and lower 84 (78)

High school 17 (16)

University and higher 7 (6)

Smoking history [cigarettes per day]:

Never 19 (18)

Former 3 (3)

< 20 36 (34)

≥ 20 50 (46)

Hypertension 42.1%

Diabetes mellitus 35.4%

Functional class:

NYHA I 0

NYHA II 31 (28.7)

NYHA III 65 (60.2)

NYHA IV 12 (11.1)

Risk groups:

Mean (range) (EuroSCORE) 4.2 ±2.7 (1–9)

Low 34 (32)

Medium 48 (44)

High 26 (24)

Type of surgery:

CABG 69 (64)

CABG + valve replacement 9 (8)

Valve replacement 30 (28)

Mean ACC time [min] 43.2 ±13.3

Mean CPB time [min] 75.8 ±26.7

Mean ICU time [days] 2.2 ±0.5

Mean hospitalisation time [days] 7.6 ±1.6

Morbidity 5 (5)

NYHA – New York Heart Association, CABG – coronary artery bypass 
grafting, ACC – aortic cross-clamping, CPB – cardiopulmonary 
bypass, ICU – intensive care unit.
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Discussion

Due to advances in myocardial protection and 
surgical procedures, in-hospital mortality after 
open-heart surgery has decreased significantly. 
Also, important advances in perioperative anaes-
thesia and intensive care course have resulted in 
a substantial reduction in mortality during and af-
ter cardiac surgery. Because mortality has become 
relatively low after cardiac surgery, improvement 
in health status, changes in functioning status, 
and feeling of well-being have become import-
ant indicators of the result of cardiac surgery [3]. 
Improved quality of life has become one of the 
most important outcomes of cardiac surgery [5, 
12]. Health-related quality of life can deteriorate 
postoperatively for several reasons: surgical com-
plications, progression of non-cardiac diseases, 
neurological and psychological complications af-
ter cardiopulmonary bypass, etc. [11, 19, 26–28]. 
Therefore, postoperative quality of life after these 
operations has become an important measure of 
the effectiveness of cardiac surgery.

In cardiac pathology, disease-specific quality of 
life measures aim to accurately reflect a patient’s 
experience of a  specific illness or its treatment 
[29–31]. A common tool is the New York Heart As-
sociation (NYHA) classification. Generic health-re-
lated quality of life instruments are required to 
facilitate holistic and quantitative comparisons 
between different groups of patients. According to 
the WHO’s disease-specific quality of life group, 
any generic health-related quality of life instru-
ment should include physical, psychological, so-
cial, functional, and well-being domains [32]. 

The generic questionnaires most commonly 
used in diseases include: World Health Organisa-
tion Quality of Life Assessment Instrument (WHO-
QOL), Nottingham Health Profile (NHP), Euro- 
Quality of Life Questionnaire (EuroQoL, EQ-5D), 
and Medical Outcomes Study 36-item Short-Form 
Health Survey (SF-36).

The World Health Organisation quality of life 
questionnaire (WHOQOL) was developed as part 
of a multicentre international study in accordance 
with a standardised protocol, and it addresses six 
domains: physical health, level of independence, 
mental health, social relationships, spirituality/
religiousness/personal beliefs, and environment 
[32]. The WHOQOL-100 questionnaire consists of 
100 questions and enables the evaluation of qual-
ity of life with regard to 28 subscales belonging to 
the aforementioned domains or pertaining to gen-
eral quality of life and self-perceived health [33]. 
A  shorter version of the instrument was devel-
oped (WHOQOL-Bref), consisting of 26 items and 
characterised by good psychometric properties; 
it evaluates four quality of life domains: physical 
health, psychological health, social relationships, 
and environment [34]. 

The Nottingham Health Profile (NHP) consists 
of two parts [35]. The first part includes 38 ques-
tions, while the second employs seven singular 
statements. The domains addressed include the 
physical, mental, and emotional spheres, as well 
as the respondent’s social relationships. The NHP 
questionnaire contains 38 yes/no statements on 
health problems covering six dimensions of sub-
jective health. The maximum score is 100 points; 

Table II. Repeated-measures analysis of the mean SF-36 and the mean STAI score at baseline (n = 108) and 
6-month (n = 102) follow-up 

Variable Baseline
(n = 108)

6-month
(n = 102)

P-value

SF-36:

General health 50.1 ±13.8 54.8 ±19.5 0.4

Physical functioning 48.8 ±25.4 59.8 ±22.3 < 0.02

Bodily pain 48.9 ±33.4 54.5 ±25.6 0.3

Mental health 36.4 ±27.3 41.3 ±25.9 0.1

Role physical 25.6 ±18.8 41.8 ±38.8 < 0.01

Role emotional 48.4 ±37.4 55.7 ±35.9 0.1

Social functioning 57.8 ±23.8 65.4 ±25.2 < 0.04

STAI:

STAI-S 47.3 ±3.4 41.9 ±6.2 0.1

STAI-T 49.4 ±9.1 46.9 ±5.7 0.5

SF-36 – Short-Form Health Survey, GH – general health, PF – physical functioning, BP – bodily pain, MH – mental health, RP – role physical, 
RE – role emotional, VT – vitality, SF – social functioning, STAI – State-Trait Anxiety Inventory, STAI-S – State-Trait Anxiety Inventory “state” 
(current), STAI-T – State-Trait Anxiety Inventory “trait” (chronic).
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the higher the score, the more significant the 
health problem. The score does not take into ac-
count the respondents’ good well-being, but only 
analyses the negative aspects of their functioning. 

The Euro-Quality of Life Questionnaire (Euro-
QoL, EQ-5D) was developed for the evaluation of 
individuals aged 12 years or older [36]. The ques-
tionnaire analyses the respondent’s health using 
five categories: self-care, mobility, usual daily liv-
ing activities, level of pain and discomfort, and lev-
el of anxiety and depression. The answers pertain 
only to the current, where 100 denotes the best 
condition, and 0 the worst imaginable condition. 
This provides the questionnaire with great sensi-
tivity to short-term changes, but the fluctuations 
of the results are significant, impeding the use of 
this tool [37].

A well-recognised HRQoL instrument is the Med-
ical Outcomes Survey Short-Form 36 (SF-36) [20, 
21]. The SF-36 questionnaire was created during 
the Medical Outcomes Study in order to evaluate 
the general health condition of various patient 
groups [22, 38]. The so-called long Medical Out-
comes Study version consisted of 149 questions 
grouped into 16 categories. Based on this version, 
the SF-36 questionnaire was developed. The SF-36 
consists of 36 items grouped in eight general health 
parameters: general health perception, physical 
functioning, bodily pain, mental health, role-phys-
ical, role-emotional, vitality, and social function-
ing. The eight parameters can be grouped into 
two summarised scores: the physical health score 
(general health, physical functioning, bodily pain, 
role-physical) and the mental health score (mental 
health, role-emotional, vitality, social functioning). 
The number of possible responses per item varies 
from two to six. It is a self-administered instrument 
that takes about 15 min to complete. A Turkish ver-
sion has been available since 1999 [26]. 

The most commonly used questionnaires spe-
cific to cardiovascular diseases include the fol-
lowing: the Minnesota Living with Heart Failure 
(MLHF) Questionnaire, Kansas City Cardiomyo-
pathy Questionnaire (KCCQ), MacNew Heart Dis-
ease Health-Related Quality of Life Questionnaire 
(MacNew), Seattle Angina Questionnaire (SAQ), 
and the Atrial Fibrillation Severity Scale (AFSS).

The Minnesota Living with Heart Failure (MLHF) 
Questionnaire is used in the evaluation of chron-
ic heart failure patients’ related cardiac disease 
[39, 40]. The questionnaire contains questions 
about the effects of heart failure on quality of life 
through 21 questions covering physical and emo-
tional dimensions. The questionnaire is divided 
into three separate scales: physical, mental, and 
general. The answers are given on a  scale from 
0 (no influence) to 5 (strongest influence). After 
the score is totalled (0-105 points), the lower the 
score, the better the quality of life. 

The Kansas City Cardiomyopathy Question-
naire (KCCQ) contains 23 items measuring self-re-
ported health status in patients with heart failure 
[41]. Scales measured include: physical limitation, 
symptom stability, symptom frequency, symptom 
burden, total symptoms, self-efficacy, quality of 
life, social limitation, overall summary, and clinical 
summary. 

The MacNew Heart Disease Health-Related 
Quality of Life Questionnaire (MacNew) was de-
veloped as a  modification of the Quality of Life 
after Myocardial Infarction Questionnaire (QLMI) 
[42, 43]. Its function is to evaluate patients after 
myocardial infarction or suffering from coronary 
artery disease or heart failure; it consists of 27 
questions grouped into three domains: physical, 
mental, and social. The questionnaire evaluates 
the patient’s symptoms and sense of wellbeing 
over the previous 2 weeks. 

Seattle Angina Questionnaire (SAQ) evaluates 
the quality of life and functioning status of pa-
tients with coronary artery disease [44]. It consists 
of 19 questions grouped into five domains con-
cerning: physical limitations, anginal frequency, 
anginal stability, treatment satisfaction, and dis-
ease perception from the past 4 weeks. 

The Atrial Fibrillation Severity Scale (AFSS) is 
a  disease-specific questionnaire for individuals 
with atrial fibrillation [45]. It consists of 14 ques-
tions pertaining to objective and subjective health 
changes. The questions focus mostly on the fre-
quency, intensity, and duration of changes influ-
enced by the disease. 

The studies have demonstrated that one of 
the most appropriate methods to assess cardiac 
patients’ HRQoL is the SF-36 survey [1, 2, 18, 22, 
28, 38, 46, 47]. Important predictors of improved 
quality of life outcomes have been shown to in-
clude age, gender, education, and comorbidities 
[48–50]. Preoperative mood and cognitive per-
formance are also relevant predictors for early 
postoperative psychological dysfunctions, which, 
in turn, are associated with a prolonged hospital-
isation and mortality after cardiac surgery [4, 11].

There is growing recognition of the importance 
of psychosocial factors in the recovery from medi-
cal and surgical procedures [51, 52]. Despite an in-
creasing body of knowledge about neurocognitive 
changes after cardiac surgery, very little is known 
about possible neuropsychological consequences 
of severe stress reactions resulting from acute 
cardiac or pulmonary dysfunction and traumatic 
experiences, such as respiratory distress, severe 
pain, or anxiety, after surgery and during intensive 
care treatment [53]. Cardiac surgery causes, how-
ever, a considerable neurological and neurocogni-
tive long-term morbidity [27]. Several studies have 
shown the importance of psychosocial factors in 
the development of coronary heart disease and/
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or worsening of symptoms and survival in the 
presence of these factors [4, 46, 47, 54]. The long-
term negative influence of negative psychosocial 
stressors increases the severity of cardiovascular 
diseases [47]. The relationship between psycho-
social factors and future cardiac events has been 
investigated mainly in population-based studies 
[52, 55]. The studies reported a  significant rela-
tionship between anxiety and cardiac death, and 
two of them also observed a dose-dependent re-
lationship between the level of anxiety and the 
occurrence of fatal cardiac events. Recovery after 
open-heart surgery may be further complicated by 
preoperative and postoperative anxiety. 

Anxiety was defined by Freud as “something 
felt”, an emotional state that included feelings of 
apprehension, tension, nervousness, and worry 
accompanied by physiological arousal. In meas-
uring anxiety, the importance of distinguishing 
between anxiety as an emotional state and in-
dividual differences in anxiety as a  personality 
trait was emphasised [56]. Anxiety before cardiac 
surgery was accepted an an important factor for 
postoperative complications. In the early postop-
erative period, the relationship between anxiety 
and pain was reported in patients undergoing 
coronary surgery [11]. It has also been observed 
that patients with a  high level of preoperative 
anxiety state and stronger anxiety trait respond 
worse to analgesic medication than patients with 
a low level of anxiety state and anxiety trait [57]. 
Among coronary heart disease patients undergo-
ing coronary artery bypass grafting, anxiety was 
common and evaluated that it was associated 
with an increased mortality risk [58]. Although 
anxiety and depression were positively and high-
ly correlated in these patients, only anxiety was 
found to be associated with increased mortality 
and morbidity [59]. 

The findings of the present study imply that 
neither age nor gender need be considered as 
risk factors for lower HRQoL when treatment de-
cisions for cardiac surgery are made. Neither age 
nor sex predicted HRQoL, although fewer women 
than men (35 women vs. 73 men) had undergone 
open-heart surgery in the included studies. SF-36 
scores did not show significant changes postop-
eratively in patients with low and medium cardi-
ac operative risk. The high-risk group of patients 
were likely to have significant improvement in 
three of eight health domains following surgery 
than the low- and medium-risk groups, according 
to the EuroSCORE (p < 0.05). From this finding it 
was concluded that patients with high cardiac op-
erative risk often have lower preoperative HRQoL 
and are more likely to have significant improve-
ment postoperatively if their surgical outcome is 
satisfactory. Most of the patients included in the 
study were classified as presenting clinically sig-

nificant anxiety symptoms. There was no signif-
icant decrease in the level of trait anxiety found 
postoperatively. The STAI scores of the female pa-
tients undergoing coronary surgery were reported 
to be significantly higher than men in state and 
trait anxiety both preoperatively and 6 months 
postoperatively. Postoperatively there was no sig-
nificant decrease in the level of trait anxiety found 
when comparing the level of the state in female 
patients [60]. Female patients presenting for cor-
onary surgery have different characteristics than 
male patients. Female patients tend to be older, 
less educated, and are more likely to be hyperten-
sive, diabetic, and obese. In addition, women were 
more likely to be anxious and depressed com-
pared with their male counterparts. 

The results of the present study suggested that 
the assessment of anxiety using STAI could help 
in risk stratification. The selected interventions on 
mood and anxiety of patients preoperatively might 
have influenced the well-being after cardiac surgery. 

In conclusion, this study suggests that the as-
sessment of psychosocial factors, particularly the 
ongoing assessment of anxiety, could help in risk 
evaluation and prediction of functional status and 
health-related quality of life in patients after cardi-
ovascular surgery. Measurement of HRQoL should 
be included in the routine assessment of patients in 
order to have a complete picture of their condition 
and augment conclusions about the effectiveness of 
treatment. Clinicians, patients, and relatives should 
be aware of this possibility, and an effort should be 
made for the preoperative identification of patients 
predisposed to severe chronic stress responses. Ad-
ditionally, cardiovascular surgeons should pay at-
tention to their patients’ psychosocial functioning 
and, if necessary, advise them to seek professional 
guidance and support to maximise well-being. 

In conclusion, patients’ cardiac operative risk 
(EuroSCORE) as well as SF-36 and STAI scores 
should be assessed preoperatively. A  larger and 
more homogeneous population of patients is 
needed to evaluate more precisely the influence 
of different psychosocial factors on long-term 
mortality and morbidity.
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