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Summary
Purpose: Increased preoperative anxiety levels may
lead to adverse outcomes. We aimed at assessing the relationship between quality of life (QoL) and preoperative anxiety level during the 4-week preoperative period in patients
scheduled to undergo thoracic surgery and we tried to identify patients who could benefit from preoperative supportive
measures.
Methods: One hundred patients comprised the study
population (52 men and 48 women) out of the initial 136,
who were scheduled to undergo thoracic surgery. Mean age
was 56±15 years (±SD). After obtaining informed consent,
participants were asked to answer a questionnaire, through
a personal interview, 12 to 15 h prior to their scheduled thoracic operation. The questionnaire included questions on
demographics and incorporated the State Anxiety Inventory
(STAI) and SF-36 scales.
Results: Female patients (p=0.023), unemployed pa-

Introduction
Anxiety represents a normal and usual reaction to
scheduled surgery [1-4], it is an objective feeling and
its grade differs among patients. Increased anxiety level has adverse consequences in patients’ physiology,
since it provokes increased catecholamine release [1],
neuroendocrine stress [2], increased anaesthetic and
analgesic demands during surgery, increased postoperative pain [3], nausea and vomiting [4], infections [2]
and increased morbidity and mortality [1]. Anxiety may
also affect patient’s thoughts, feelings, activities and it

tients (p=0.01) and patients that were scheduled for a mediastinoscopy (p=0.001) experienced increased anxiety level.
Lower scores in several parameters related to the QoL were
found to be associated with increased anxiety level. Limitations in patients’ ability to work or to perform other everyday
activities as a result of mental health problems (p=0.006),
low vitality (p<0.001), bad general mood (p<0.001), deteriorated general health (p<0.001) and general mental health
(p<0.001) were associated with preoperative anxiety. No differences were found in anxiety level among lung cancer and
non-lung cancer patients.
Conclusion: This study showed an inverse proportional
correlation between preoperative QoL and anxiety during the
4-week period prior to thoracic surgery. Appropriate pharmaceutical and psychological support may improve patients’
anxiety level.
Key words: preoperative anxiety, preoperative quality of life,
SF-36, STAI, thoracic surgery

is responsible for cognitive and behavioral changes [3].
Anxiety correlates with the patient’s attitudes and
QoL during the preoperative period [5]. Furthermore,
the lower the anxiety level, the better the patient copes
with the stress of the perioperative period [1]. Thoracic
surgery is usually accompanied by a plethora of complications and pathophysiological changes [6-8] which
can be aggravated by increased preoperative anxiety
level [1-3].
The aim of the present study was to assess a possible correlation between the QoL during the 4 weeks
prior to thoracic surgery and the patients’ anxiety level.
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Questions regarding patients’ habits, but also the evaluation of their physical, social, intellectual and emotional activity allow the medical and nursing personnel to
identify patients with increased anxiety level and to intervene as early and appropriately as necessary.

Methods
The initial study population was a sample of 136
consecutive patients admitted for thoracic surgery to the
“Sotiria” Chest Diseases General Hospital, in Athens,
Greece, a tertiary, 800-bed teaching hospital, specialized in pulmonary medicine. After obtaining Hospital’s Ethics Committee approval, patients were asked to
sign informed consent and recruitment was voluntary. A
standard questionnaire was answered through a personal interview, 12 to 15 h prior to their scheduled thoracic
surgery. After excluding patients suffering from dementia, mental disorders and those unable to process written text, 100 patients comprised the study population.
Data were collected from June 2009 to September 2009.
The investigator performing the interviews was
blinded as to the diagnosis. The questionnaire included
questions on demographic data, on patients’ everyday
habits, and incorporated two widely used questionnaires: STAI scale and the QoL scale SF-36. STAI is
a tool for evaluating stress and includes 20 questions
providing a total score that ranges from 20 (no anxiety at all) to 80 (extreme anxiety). STAI scale is related
to the emotional status and reflects the present level of
anxiety [9-11]. A complete description of the STAI has
been previously published [12]. SF-36 scale is a QoL
survey consisting of 36 questions. It is a general measure of health, depicting patient’s QoL in the preceding
4-week period and can be addressed to many patient
subgroups irrespective of their age, diseases they are
suffering from, or the type of therapy they receive. In
this respect, SF-36 scale is useful in assessing both general population and specific patient subgroups. It has
been translated into more than 50 languages as part of
an international program of assessment of QoL [13-15].
The present study used the 1998 version 2.0.
Statistical analysis
Continuous data are presented as mean ± standard
deviation (SD). Categorical data are presented either as
median and range or as frequencies and percentages.
Agreement between matched pairs was measured using
Spearman’s rho correlation. The Kolmogorov-Smirnov
test was utilized for normality analysis of the parameters
and the Levene’s test was used for equality of variance.

Comparison of between-group continuous variables was
performed using the one-way ANOVA, and when differences were detected, post-hoc Bonferroni test was performed. Comparison between mean values of normal
continuous variables was performed using unpaired Student’s t-test. The level of statistical significance for all
analyses was set at p<0.05. All analyses were conducted
using the SPSS, version 17.00 (SPSS Inc, Chicago, IL).

Results
None of the patients refused participation in the
study and all the questions were answered. The patient
mean age was 56±15 years (range 17-79). The demographic characteristics of the study population are depicted in Table 1. Diagnoses, awareness of the medical
condition and type of surgery are shown is Table 2.
Female patients had increased anxiety level
(48.48±12.97) compared to male patients (42.04±11.74;
p=0.023). Furthermore, patients scheduled to undergo
mediastinoscopy (55.58±9.87) were more anxious than
those scheduled to undergo thoracotomy (42.6±12.21)
or video-assisted thoracoscopy (VAT) (34.3±6.27;
p=0.001). Preoperative anxiety was not related to body
mass index, use of sedatives, tobacco or alcohol.
According to the SF-36 scale deterioration of
several parameters related to the QoL 4 weeks prior to
Table 1. Demographic characteristics of the study population
(n=100)
Characteristics

Number of patients

Sex
Male
Female
Marital status
Married
Single
Alcohol consumption
Social drinker
Casual drinker
Alcohol abuse
Occupation
Unemployed
Employed
Retired
Educational level
Elementary school
High school
University degree
ASA status
1
2
3
ASA: American Society of Anesthesiologists

52
48
76
24
60
31
9
6
54
40
37
47
16
3
82
15
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Table 2. Diagnosis, awareness and type of surgery in the study
population (n=100)
Number of patients
Diagnosis
No cancer
Cancer
Undiagnosed
Awareness
Well informed
Informed
Partially informed
Not informed
Type of operation
Thoracotomy
Mediastinoscopy
VATS
Other
Sternotomy

24
54
22
20
48
29
3
70
12
10
5
3

Table 3. Correlations between each of the preoperative quality
of life parameters and preoperative anxiety in thoracic surgery
patients as expressed by the STAI scale (n=100)
STAI
Physical functioning
Role-physical
Somatic pain
General health
Vitality
Social functioning
Role-emotional
Mental health
Physical component summary
Mental component summary

Mean±SD

p-value

43.65±12.3
66.55±28.4
45.00±44.1
79.00±27.6
56.2±20.6
66.95±35.0
69.68±27.8
70.25±41.5
61.70±21.9
61.69±22.4
67.14± 22.0

0.581
0.621
0.232
<0.001
<0.001
0.092
0.006
<0.001
0.082
<0.001

STAI: State Anxiety Inventory, SD: standard deviation

VATS: video assisted thoracoscopic surgery

Discussion

thoracic surgery was found to be associated with increased anxiety level. Limitations in the patients’ ability to work or to perform other everyday activities as a
result of mental health problems (p=0.006), low vitality (p<0.001), bad general mood (p<0.001), deteriorated general health (p<0.001) and general mental health
(p<0.001) were associated with preoperative anxiety.
On the other hand, no statistically significant correlation was found between preoperative anxiety and
limitations in performing physical activities, in dealing with professional problems or problems related to
other everyday activities resulting from physical health,
social functioning, somatic pain and general physical
health (Table 3).
In the subgroup of cancer patients, a significant
correlation was observed between the limitation in work
capability and other everyday activities resulting from
mental health problems (p=0.003), vitality (p=0.003),
general mood (p<0.001), general health (p<0.001),
general mental health (p<0.001) and the existence of
preoperative anxiety. No other significant correlations
were observed.
In the subgroups of patients with benign or nondiagnosed cases, significant correlation was observed
between vitality (p=0.01), general mood (p<0.001) and
mental health (p=0.009) and the development of preoperative anxiety.
Between-group analysis failed to show any difference in anxiety level between cancer and non-cancer patients. The only significant differences observed were in
their social functioning (75.56±28.34 in cancer patients
vs. 62.77±25.89 in non-cancer patients; p=0.021) and
general mental health (71.67±22.25 in cancer patients
vs. 61.84±20.70 in non-cancer patients; p=0.025).

The present study demonstrates the existence of
a correlation between the preoperative QoL during the
4-week period prior to a scheduled thoracic surgery
and the preoperative anxiety level in these patients. Increased anxiety level was observed in female patients,
in unemployed patients, in patients scheduled to undergo mediastinoscopy and in patients with limitations in
work capability, or patients with inability to cope with
their everyday activities, as a result of mental health
problems, reduced energy and increased fatigue, bad
general mood, or bad general and mental health. Compared to the study by Lima et al. [16], our study population scored lower in all the parameters of the SF-36
scale. This discrepancy may probably be attributed to
differences between the study populations. The study by
Lima et al. included lung cancer patients, scheduled to
undergo thoracic surgery, ranging from partial lung excision to pneumonectomy, whereas our study included
a mixed population, i.e. patients with malignancies and
patients with benign pulmonary diseases. However, benign pulmonary diseases are often associated with diminished pulmonary function, dyspnoea, weakness and
fatigue [17], all affecting patients’ QoL. Furthermore,
the literature shows that dyspnoea is associated with
depression, anxiety and worse QoL [18,19]. Another
important contributing factor to this discrepancy is comorbidities, present in more than 50% of our patients,
such as heart disease, chronic obstructive pneumonopathy and diseases of musculoskeletal system.
An association between certain parameters of
QoL and preoperative anxiety was established, even
though each parameter did not deteriorate to the same
extent. This could probably be attributed to the fact that
the study was undertaken shortly after the diagnosis was
made and/or the decision for an operation was taken.
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Probably all these parameters did not have the time to
fully express their impact.
It is well accepted that social functioning is an important factor of protection from anxiety and depression
[20-22]. Despite the reported correlation between quality of social contact, expression of the feelings, psychological well-being and preoperative anxiety [23], the
present study failed to show any significant correlation
between the patients’ ability to socialize and preoperative anxiety. We suppose that this was due to preexisting
strong family bonds which prevented any deterioration
of patients’ ability to socialize throughout the preoperative period. Family status is a well known factor that affects patients’ QoL [24].
Patients with limited everyday activities and concomitant emotional problems had statistically significant higher anxiety level. This could probably be attributed to the fact that the preoperative period included a series of diagnostic investigations, uncertainty and
fear of the unknown, resulting in a state of increased
emotional stress [1,25,26]. The fear of the postoperative pain and the distance from the family environment,
as a result of hospitalization, further accentuated their
emotional stress [26]. As a result of this emotional status, patients usually limit their everyday activities, isolate themselves, express reduced interest in their simple
daily routine matters and enter in a vicious circle where
they are emotionally perished. Sharing their emotions
with other people and receiving social support may contribute to the decrease of preoperative anxiety and improvement of emotional status [23,27].
In the present study patients with low energy and
increased fatigue developed increased preoperative
anxiety level. Low energy could be related to comorbidities such as coronary disease, arrhythmias, vessel
pathology, pulmonary hypertension, and chronic obstructive pulmonary disease [28].
Although data in the literature have reported alcohol and tobacco consumption to be positively correlated with preoperative anxiety and low QoL [29-31],
the present study failed to show any significant relation
between their use and anxiety in patients scheduled to
undergo thoracic surgery.
Interestingly, a subgroup analysis between patients with lung cancer and patients with benign lesions
did not reveal any differences in anxiety level. This observation can probably be attributed to the fact that despite the benign disease, the fear of a major operation
provokes the elevated anxiety level.
The authors recognize several limitations in the
present study. It is more possible that patients with a better QoL will participate or have the proper intellectual
energy to answer the questionnaire in contrast to those

with an advanced disease whose QoL or their intellectual status (for example brain metastases) may have already been severely affected.
While our results are quite similar with those reported in the literature regarding patients undergoing
major operations [12,15-17], we need to underline that
the present study exclusively included patients scheduled to undergo thoracic surgery, where the literature is
very limited [32-36].
Consequently, the present study provides data on
the identification of thoracic surgery patients who are
more likely to develop increased anxiety level. Poor
QoL and anxiety preoperatively result in poor postoperative QoL, as reported in many other studies in the
literature [24,37-39]. The preoperative anxiety level in
thoracic surgery patients could be predicted by evaluating their everyday routine, using simple questions. Psychological, social and pharmaceutical support could diminish the preoperative anxiety level and improve the
preoperative QoL, leading to improvement of the QoL
postoperatively [40,41].
Data in the literature indicate that lung cancer patients with low QoL scheduled to undergo lung resection [42-45] benefited from programs of physical rehabilitation, information, psychological and social support. Programs of aerobic exercise seem to improve
maximum oxygen consumption and correlate with
changes in vitality during the preoperative period [37].
Physical exercise may probably inhibit the deterioration
of QoL and diminish anxiety of patients who have compromised QoL as a result of their decreased pulmonary
function [37]. Furthermore, our study indicates that patients with benign diseases scheduled to undergo thoracic surgery had poor QoL and experienced increased
preoperative anxiety level.
In conclusion the present study suggests that thoracic surgery patients should be screened for preoperative anxiety, irrespective of the existence of malignancy
or not, as they were found to experience the same anxiety regardless the diagnosis. The present study adds
some evidence to the existing literature of preoperative
anxiety screening in thoracic surgery patients. Further
studies are needed in order to fully evaluate the impact
of these strategies.
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