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ABSTRACT

The aim: The aim of this study is to investigate the correlation between the morning level of
serum cortisol and perceptive experience of optimism in a selected group of 60 patients
with newly diagnosed cancer who were treated at Mostar University Clinical Hospital during
a one-month period. Patients and methods: The morning level of serum cortisol was mea-
sured in all patients following the verification of oncological disease. The patients also
filled out a questionnaire of socio-demographic data, as well as the scales for optimism/
pessimism assessment. Results: The average morning serum cortisol level was within the
reference values in the majority of patients, independently of their perceptive experience of
optimism/pessimism. There was no significant difference in the morning level of serum cor-
tisol among the subgroups of patients high and low on the scale of optimism, as well as the
scale of pessimism. No correlation existed between the serum cortisol morning level and
expressed optimism/pessimism, as well. The great majority of respondents had second-
ary and lower education, was retired or unemployed, and suffered lower socio-economic
conditions of life. Therefore, their access to medical information and their knowledge of
cancer modern treatment options and possibilities were restricted, what may also have
an influence onto perceptive experience of optimism/pessimism. Conclusion: The results
concerned with the perceptive experience of optimism/pessimism assessment were not a
consequence of stress reaction but they were more correlated to general personal charac-
teristics, the level of education, and socio-economic status of patients. The results do not
confirm the impact of morning serum cortisol level onto physiological reactions to stressful
conditions and situations in selected group of patients with de novo carcinoma.

Key words: serum cortisol; optimism; pessimism; denovo cancer; socio-demographic
status.

1. INTRODUCTION

opment of a disease, such as bio-

The etiology and progression of
various diseases are not necessarily
influenced by biological factors only.
For their understanding it is import-
ant to consider the complex interac-
tion of physiological, psychological,
behavioral, and social factors.

The most accepted model of the
disease is the biopsychosocial mod-
el, which distinguishes three groups
of factors important for the devel-

ORIGINAL PAPER | MED ARH. 2015 DEC; 69(6): 371-375

logical, psychosocial and behavioral
factors (1). Their interaction results
in the susceptibility or resistance to
disease, as well as in the appearance
and/or progression of the disease.
According to this model, the bi-
ological factors are the following:
heritage, gender, age, exposure to
toxins and injury. Psychosocial fac-
tors are related to the way of inter-
pretation and reaction to life events
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and stressors. This involves personality traits, different
moods, social relationships and coping with stress. Be-
havioral factors reflect the lifestyle, including physical
activity, and various habits such as alcohol drinking, cig-
arette smoking and drug use, as well as sexual behavior.

The interaction of these three groups of factors in the
etiology and progression of the disease takes place over
an activation of a series of neuroendocrine and immune
mechanisms. One of the components of this complex in-
teraction may be the stress which is correlated to hered-
itary disposition for the disease manifestation. It is well
known that stress is responsible for weakening the body
defense mechanisms, especially the immune and endo-
crine systems.

Malignant disease bears a major impact on the pa-
tients’ mental status due to the gravity of such a condi-
tion. A newly discovered malignant disease, as well as
coping with such a situation is especially stressful acute
event for patients responding through a repetitive activa-
tion mechanism, including deregulation of the hypotha-
lamic-pituitary-adrenal axis (HPA) that has an adverse
health consequence. More specifically, the entire neu-
roendocrine response to stress is interconnected to the
excessive release of various hormones such are the pitu-
itary vasopressin and growth hormone, glucocorticoids,
the thyroid hormones, and pancreatic glucagon (2).

Obvious sign of the endocrine system deregulation as
a response to stress, is the change in circadian rhythm of
serum cortisol production. In healthy individuals the lev-
el of serum cortisol is usually the highest in the morning
before waking up and gradually lowered during the day.
However, about 70% of patients with newly diagnosed
cancer shows flattened circadian cortisol profile, as well
as consistently high levels or irregular fluctuations in se-
rum cortisol (3).

The effect of stress onto immune and neuroendocrine
system is mediated by a number of psychosocial factors.
Recently, it is observed that optimism is a psychosocial
factor of particular importance in the response to stress
(4), having a direct positive impact on psychological
and physical health (5-9). It is associated with a lower
incidence of depression and anxiety, better functioning
of the cardiovascular system, slower progression of the
disease, and improved survival of the malignant disease,
as well (5-9). In general, optimists tend to use active
strategies aimed at coping with the stress, while pessi-
mists use adverse coping strategies (10). Therefore, one
may assume that optimism improves health condition by
activating the immune system which allows better psy-
chophysiological adaptation of the body (11). Results of
the study investigating the influence of optimism onto
the immune system have shown that optimists posses
various indicators of cellular immunity (increased pro-
liferation of lymphocytes, enhanced local immune reac-
tions) (5, 12). Therefore, it seams that the serum level of
stress hormone—cortisol is relatively lower in optimistic
person in comparison to the pessimistic one due to the
former more successful coping with the stress (13), what
probably contribute to a better functioning of the im-
mune system.
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However, previous studies have not taken into account
the impact of serum cortisol level to perceptive experi-
ence of optimism in persons coping with stressful situa-
tions caused by awareness of recently diagnosed malig-
nant disease.

The aim of this study is to investigate the correlation
between the morning level of serum cortisol and percep-
tive experience of optimism in a selected group of pa-
tients with newly diagnosed cancer.

2. PATIENTS AND METHODS

The study was conducted on a cohort of patients with
recently histologically verified diagnosis of malignant
diseases of different organs and organic systems, which
have responded to call for examination at the outpatient
Department of Oncology, Clinical University Hospital
Mostar during the one-month period (December 2014)

The study included 60 patients with newly established
diagnosis of cancer (30 males and 30 females) in whom
a malignant metastatic disease was found by different
diagnostic methods. All participants agreed to partici-
pate in the study and signed a letter of informed consent.
After confirmation of the diagnosis, patients were given
a questionnaire consisting of socio-demographic ques-
tionnaire, and a scale for assessing optimism/pessimism.
In all the morning cortisol level was measured and ana-
lyzed

During the study all patients were treated with cortico-
steroid therapy and spironolactone.

Those suffering from Chushing’s or Addison’s disease,
as well as those with incompletely or incorrectly fulfilled
questionnaires were excluded from the study.

We assumed that the awareness of newly diagnosed
cancer is a possible stress inducer for the patient, and
as such may increase the level of serum cortisol. At the
same time, the assumption of that awareness may also
well affect the perceptive experience of optimism/ pessi-
mism in every individual patient.

2.1. Measuring instruments

A sociodemographic questionnaire contained demo-
graphic and general information of gender and age, the
level of education, marital status, employment and eco-
nomic status was used.

To test the level of optimism/pessimism the Croatian
version of Scales of optimism and pessimism was applied
containing 14 particles divided into two charts (15). Six
particles contained the scale for optimism assessment,
while 8 contained the scale for pessimism. Each patient
was asked to estimate the extent to which each particu-
lar statement was appropriate on a Likert type scale of
five degrees. The scale showed satisfactory reliability on
a range from 0.74 to 0.77 for the scale of optimism and
from 0.78 to 0.83 for the scale of pessimism.

To determine the level of morning serum cortisol a
fluorometric method utilizing Delfia Cortisol fluoroimu-
noessay was applied (16), using LKB Wallace 1230 Arcus
fluorometer measuring device. The measurement meth-
od was based on a competitive antigen-antibody reaction
between cortisol highlighted by fluorescing europium
and cortisol aimed at places of specific monoclonal an-
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tibodies derived from mice. The measured fluorescence
was inversely proportional to the level of serum cortisol
in the samples of subjects.

In all patients serum cortisol level was measured in the
morning, between 7 and 10 a.m. To determine if the level
of morning serum cortisol have any influence on patient’s
subjective experience of optimism, respondents were di-
vided into two subgroups. Subjects whose result on the
scale of optimism was greater than +0.60 were allocated
to a subgroup of highly optimistic (M = 4.64; SD = 0.20),
while those whose result exceeded -0.60 were allocated
to a subgroup of low-optimistic patients (M = 3.38; SD
= 0.30). The same method was applied to test the differ-
ences in the level of morning serum cortisol between
the two subgroups of pessimistic patients. Those whose
result on the scale of pessimism was greater than +0.60
were assigned to the subgroup of highly pessimistic (M =
3.67; SD = 0.23), while those whose result exceeded -0.60
were assigned to the subgroup low-pessimistic patients
(M =2.22; SD = 0.28).

2.2. Statistical data processing

Confidence interval (CI) was greater than 95%. The
Mann-Whitney U test was used for comparison of
continuous variables due to the small sample size. The
Spearman coefficient of correlation was used as a mea-
sure of correlation. The level of statistical significance
was set at p<0.05.

A software system SPSS for Windows (version 13.0,
SPSS Inc., Chicago, Illinois, USA) was used for statistical
data analysis.

3. RESULTS

The study group consisted of a sample of 60 patients,
including 30 males and 30 females, aged 49-88 years (M
= 62.68; SD = 8.67).

In the entire sample, 20 (33.33%) patients completed
primary school, 25 (41.66%) had a high school level of
education, and 15 (25%) were college or university ed-
ucated. (Table 1). Values of morning serum cortisol lev-
el were in the range between 5.80 and 698.50 (MDN =
242.85; Q1-Q3 = 83.75 to 372.45). There were within
proper range in 36 patients (60.00%), were increased in

Variable N (%)
The overall group bO (100%)
Female 30 (50%)
Male 30 (50%)
49-59 years 26 (43.33%)
60-69 years 21 (35%)
Age
70-79 years 10 (16.66%)
>80 years 3(5%)
Marital status Marrtied 52 (86.66%)
Single 8 (13.33%)
Employed 1 2 (20%)
Strgggyment Unemployed 6 (26.66%)
Retiree 32(53.33%)
Primary school 20 (33.33%)
Education Secondary school 25 (41.66%)
College or university decree 5(25.00%)

Table 1. Basic demographic data (N = 60)
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one (1.66%), and decreased in 23 patients (38.33%). (Ta-
ble 2).

The average value of morning serum cortisol level in
the subgroup of optimistic patients was within the prop-
er range (MDN = 262.00; Q1-Q3 = 197.50 to 376.00), as
well as in the group of pessimistic ones (Mares = 217.10;
Q1-Q3 = 74.00 to 330.40).

There was no statistically significant difference in the
level of morning serum cortisol between optimistic and
pessimistic subgroup of patients (Z = -0.89; p = 0.37)
(Figure 1).

There was no statistically significant correlation be-
tween the level of morning serum cortisol and expressed
optimism (r = 0.09; p> 0.05), as well as between the level
of morning serum cortisol and expressed pessimism (r =
0.12; p>0.05) (Figure 1).
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Figure 1. Level of morning serum cortisol in subgroups of
optimistic and pessimistic patients

4.DISCUSSION

The aim of this study was to determine the relation-
ship between the level of morning serum cortisol and
perceived experience of optimism/pessimism in selected
group of patients with de novo diagnosed cancer treat-
ed at the University Clinical Hospital Mostar during the
one-month period.

The expectation of good or bad events to happen in
the future is the simplest definition of optimism or pes-
simism (17). Perceived experience of optimism and pes-
simism are the two ends of one continuum. They are not
clearly separated as a constant (e.g. a person may be op-
timistic in terms of job promotion, but pessimistic about
getting married). Only a small number of persons show a
systematic tendency to adhere onto one of the extremes
of either optimism or pessimism. However, there are cer-
tain life events influencing a person to incline to a higher
level of one of the perceived experience extremes.

Our findings point out to the fact that the majority of
patients did not emotionally react to stressful awareness

The serum cortisol level Number of patients (%)
Proper levels (171-536 nmol/L) 36 (60.00%)

Elevated levels (>536 nmol/L) 1 (1.66%)

Reduced levels (>171 nmol/L) 23(38.33%)

Table 2. Level of morning serum cortisol
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about the newly diagnosed cancer, since in most of them
(60%) the level of morning serum cortisol as an objec-
tive indicator of reaction to a stressful event, was not in-
creased (Table 2).

Results of previous studies have shown that increased
levels of serum cortisol are associated with a reduced re-
sistance to infection and deranged immune system what
may well contribute to stressful reaction (18, 19). It is
characterized by cytokines over secretion contributing
to inflammatory processes (21, 22). Such a reaction is
also characterized by increased activity of adrenal gland
secreting cortisol in large quantities which consequently
enhances the secretion of cytokines. Therefore, it is to
expect that perceived expression of optimism affecting
the immune response may reduce the stress. Howev-
er, our results do not support this, since the increased
values of morning serum cortisol, as a possible indica-
tor of respond to a stressful event, were not observed in
the majority of patients in our series. Additionally, no
statistically significant correlation between the level of
morning serum cortisol and perceived expression of op-
timism/pessimism was recorded (p>0.05) (Table 2, Fig-
ure 1). Hence, most patients in our series did not react
to the stress event by changing their mood. The possible
explanation of this could be the fact that the study was
conducted on a sample of patients with de novo discov-
ered cancer who had not previously been exposed to the
treatment of malignant disease or had not a metastatic
disease (e.g. brain metastases may affect the behavior
and psychological status). Consequently, such patients
had not been exhausted and frustrated by illness yet,
and were just initially confronted with the awareness of
newly discovered disease. Therefore, the impact of past
experience and the environment were excluded as possi-
ble stressors in such patients (23). This group of patients
had not been confronted by the extreme conditions of
the prolonged disease that may well affected their mental
status and provoke a stressful reaction (24-27).

Our results partially support the affective model of
correlation between stress and physiological changes
(13). According to this model, optimistic mood is ben-
eficial for the body only when the attempt to cope with
stressful situations results in positive outcome. On con-
trary, in a case of failure to meet expectations (i.e., solu-
tion to problem), optimism can lead to a negative effect
having an impact on the overall condition of the body
consequently.

Our results can also be regarded through the fact that
containing the disease usually requires compliance be-
tween the perception of optimism and pessimism. Re-
sults of previous studies dealing with the perception of
optimism/pessimism in cancer patients show a greater
perceived level of optimism before the start of chemo-
therapy and increased perceived level of pessimism after
chemotherapy in most patients (28, 29).

Regarding the level of education, most of the sample
consisted of patients with secondary school (41.66%), fol-
lowed by those with primary school completed (33.33%).
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There was only one with a college or university degree
in our series. Regarding the employment status, the vast
majority of patients were those retired and unemployed
(79.99%) (Table 1). Accordingly, most of them were of
lower socioeconomic status and level of education, and
their access to medical information or knowledge about
the modern possibilities of cancer treatment was notably
limited, which may have well affected their perception of
the experience of optimism/pessimism (20).

Having that in mind, we would like to underline that
our results considering the assessment of perceived ex-
perience of optimism/pessimism in regard to a stressful
event were ambivalent and dichotomized. Therefore, we
can conclude that the perceived experience of optimism/
pessimism was not necessarily affected by a stressful
event, but was most likely related to personal character,
as well as the patients’ level of education and socio-eco-
nomic status.

During the study certain methodological limitations
became apparent primarily stemming from its retro-
spective character, relatively small number of patients
and short period of research. Only the patients with
newly diagnosed cancers were analyzed what may also
present a certain methodological limitation of the study.
Therefore, future research should take into consider-
ation patients exposed to the consequences of malignant
disease long duration having in mind the potential im-
pact of therapeutic response to neuroendocrine changes
caused by such a disease.

The sample of patients of both genders was analyzed
when assessing hormonal influence to perceived expres-
sion of optimism/pessimist. That may also present the
study bias. Methodologically, it would be more appro-
priate to analyze one gender only, bearing in mind that
different sex hormones, as a test variables, may have dif-
ferent effects on the immune system function affecting
physiological changes.

5. CONCLUSION

The study results did not confirm the effect of psycho-
logical status and the influence of physiological reaction
to stressful condition, neither the impact of the level of
cortisol to the perceived experience of optimism in se-
lected groups of patients with newly diagnosed cancer.
The results concerned with the perceptive experience
of optimism/pessimism assessment were not a conse-
quence of stress reaction but they were more correlated
to general personal characteristics, the level of educa-
tion, and socio-economic status of patients. The results
do not confirm the impact of morning serum cortisol
level onto physiological reactions to stressful conditions
and situations in selected group of patients with de novo
carcinoma.

For further study it would be necessary to conduct a
prospective research on a larger sample during a longer
period.
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