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Abstract: Aim ― The aim of this study was to assess the levels of psychological distress in patients with brain tumor induced epilepsy as
well as evaluation of predominant psychological defence mechanisms.
Material and Methods ― Eighty-five adult patients diagnosed with brain tumors and admitted at the neurosurgical department, Ryazan
Regional Clinical Hospital between September 1, 2015 and October 1, 2016 were included in the study. The main group had two subgroups:
20 patients with brain tumor induced epilepsy and 65 patients with no epileptic seizures. Twenty relatively healthy subjects constituted the
control group. Psychometric tests including Life Style Index, Level of Subjective Control and Beck Depression Inventory in the form of
questionaires were used in the study.
Results ― Statistically significant strong positive as well as negative correlations were established amongst intellectualization,
productiveness, projection and health relations parameters in patients with brain tumor induced epilepsy as compared to moderate
correlations in patients with no epileptic seizures. Patients with symptomatic epilepsy demonstrated constructive methods of psychological
defence as compared to patients with no seizures. However, patients with no seizures, based on predominance of outward hostility
projection are likely to have a more favourable long-term outcome.
Conclusion ― Life Style Index and Level of Subjective Control psychometric tests are an important component in the complex evaluation
and treatment of patients with brain tumors and should be advocated as useful additional investigation method based on their prognostic
value in patients with possible terminal illness.
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Introduction
Psychological stress is known for its detrimental outcome in
terms of clinical course of the disease as well as quality of life in
cancer patients. Inability to cope in such stressful conditions puts
such patients at risk from destructive social and associated
emotional defence mechanisms. Complexity, heterogenicity and
multifactorial pathogenesis of cancer has been extensively
correlated with stressful life and significantly associated with
immune-neuro-endocrine remodulation through a myriad of
pathways at molecular level which either result into attenuative
constructive responses or inability to compensate, which
eventually lead to disturbance in stress-adaptive equilibrium [1].
Psychiatric comorbidity has significant influence on the quality
of life of a patient [2-4].
Numerous literature sources confirm that epilepsy associated
psycho-inclinations should be described as a complex condition
with possible subcategories rather than a separate identity [5].
Understanding the intertwined relationships amoungst different
psychological defence mechanisms in patients with brain tumors is
of utmost significance in structuring complex somatopsychological treatment methods to improve disease outcome.

Material and Methods
Patients
Eighty-five adult patients (age: 57.8±15.8 years) diagnosed
with brain tumors and admitted at the Neurosurgical Department
of Ryazan Regional Clinical Hospital (Ryazan, Russia) between
September 1, 2015 and October 1, 2016 as well as 20 (age:
45.0±12.1 years) relatively healthy subjects were included in the
study. All patients included in the study complied and signed
informed conscents reviewed and approved by the Ethical
Committee as well as the Scientific Council of Ryazan State
Medical University n.a. I.P. Pavlov (Ryazan, Russia).
Patients were divided into the following subgroups:
•

Patients with brain tumor induced epilepsy (Group I),

•

Patients with brain tumors without epileptic seizures
(Group II),

• Relatively healthy control subjects (Group III).
Exclusion criteria: co-morbid organic brain disoders and acute
organic brain syndromes.
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Methods
In this study the following questionairs were used: Life Style
Index (LSI) [6], Level of Subjective Control (LSC) [7], and Beck
Depression Inventory (BDI) [8].
Life Style Index (LSI): Psychometric testing method based on
psycho-evolutionary theory of R. Plutchik (1979) and structured
personality theory of H. Kellerman, intended and specified for
diagnosis of various mechanisms of psychological defence. The LSI
questionnaire comprises of 97 "yes" or "no" questions [6, 9]. LSI
test was selected in this study to acess different mechanisms of
psychological defence as well as quantifying the extent of stress on
these adaptive mechanisms caused by brain tumors and brain
tumor induced epilepsy.
Level of Subjective Control (LSC): The LSC questionnaire
technique is a modified version of the questionnaire of the
American psychologist J. Rotter and modified by E.F. Bazhina, E.A.
Golynkina and A.M. Etkind [7], that allows estimating the level of
subjective control over a variety of situations, that is, determining
the extent of human responsibility for their actions and their lives
[10]. The authors have developed a technique based on the
hierarchical structure of the system of behavior regulation so that
the questionnaire includes a composite index of individual LSC
(level of subjective control, which is invariant to the particular
indicators of activity), two measures of the average level of
generality, differentiated depending on the emotional character of
these situations and a number of situation-specific indicators. 44
statements presented visually are offered to the subjects, who
must agree with each of the statements or reject it by answering
"yes" or "no" [11].
The level of subjective control is one of the important
characteristics of self-awareness, which generates a sense of
responsibility and willingness to be active. LSC in this study is
aimed at helping us understand the relationship between
psychological characteristics of patients faced with a possible
terminal illness.
The Beck Depression Inventory (BDI) is a widely used 21question grading inventory by Aaron T. Beck used in clinical
psychology for highlighting and quantifying the level of depression
in a person. BDI is a relatively quick psychometric test requiring
elementary reading comprehensive skills, providing a researcher
indepth perspective of a wide range of cognitive discrapencies as
well as physically manifesting depressive symptoms [12].
Statistical analysis
Statistical data analysis was conducted by SPSS 23.0 (SPSS Inc,
USA). Distribution of all variables was close to normal. Mean and
standard error of mean (m) were used to describe the variables.
Spearman correlation coefficient (rS) was used to evaluate the
relationship among variables. Nominal variables were shown as
percent (%). Significance of differences of parametric variables in
these groups was assessed by Student's criterion. Results were
claimed as statistically significant at the commonly used
significance level P<0.05.
As usual values, 0.0 < rS < 0.4 were interpreted as practically
(clinically) negligible, 0.4 < rS < 0.6 as weak, 0.6 < rS < 0.8 as
moderate, and 0.8 < rS < 1.0 as a strong correlation. Negative sign
correlated to negative correlation in the same order.
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Table 1. Spearman's correlation coefficients and importance levels
between LSI and LSC parameters among studied patients and subgroups
Group I
Group II
Group III
E-Iz
0.8**
Io-In
0.7**
Io-Is
0.9**
B-Im
-0.8**
In-Ip
0.7**
Io-Iz
0.8**
A-H
0.7*
Io-Ip
0.7*
Is-Im
0.8**
G-Ip
-0.7*
A-D
0.6**
Io-Ip
0.7**
A-Io
0.7*
E-H
0.6**
Io-Im
0.7**
Io-In
0.7*
Io-Is
0.6**
In-Im
0.7**
Io-Is
0.7*
Io-Im
0.6**
Is-Iz
0.7**
Io-Iz
0.7*
B-In
-0.4*
D-G
-0.6**
In-Ip
0.7*
* is P<0.05; ** is P<0.01. A, Denial; B, Repression; C, Regression; D,
Compensation; E, Projection, F, Displacement; G, Intellectualization; H,
Reaction formation; Io, General internality; Id, Achievement; In, Internality
of failure; Is, Family relations; Ip, Production; Im, Interpersonal
relationships; Iz, Relation to health and disease.

Figure 1. Radar diagram illustrating mechenanisms of psychological
defence in study sample.

Results
Nonparametric Spearman’s rank correlation coefficient rS
revealed statistically significant correlations between LSI and LSC
parameters. Strong correlations in-group of patients with brain
tumor induced epilepsy were observed between intellectualization
and production (positive), projection and relation to health and
disease (positive), Repression and interpersonal relationships
(negative) and general internality with relation to health and
disease (negative). Moderate correlations were consistent ingroup of patients without epileptic seizures (Table 1).
In patients with brain tumor induced epilepsy, the leading
mechanisms of psychological defence are intellectualization (39%),
projection (22%) and compensation (11%) as compared to
projection (48%), denial (22%) and displacement (9%) seen in
patients without epileptic sezures. Along with these psychological
defence mechanisms, the two groups of patients revealed
different hierarchy of level of subjective control. The leading
parameters in patients with brain tumor induced epilepsy were:
Family relations (16%), interpersonal relationships (13%) and
relation to health and disease (9%). The dominating parameters
(Figure 1) in patients without epileptic seizures were Interpersonal
relationships (17%), relation to health and disease (13%) and
family relations (9%).
In patients with brain tumor induced epilepsy, projection and
intellectualization were lower by 26% and 30% respectively
(P<0.05) than control group as compared to 29% and 46% decrese
(P<0.05) in patients without epileptic seizures. We revealed
significant difference in internality of failure in both groups of
patients (Table 2) compared to the control group (20% decrease,
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P<0.05, in patients with brain tumor induced epilepsy and 17%
decrease, P<0.05, in patients without epileptic seizures).
Becks depressive inventory revealed nonsignificant (P>0.05)
higher depression rate in patients without epileptic seizures.
Gender peculiarities however revealed a 5.2% higher rate of
depression in female (P<0.05) compared to male patients in the
main group. Female patients were also found to have 38%, 29%
and 25% increase (P<0.05) in compensation, denial and regression
respectively in defence mechanisms as compared to male patients.
Gender peculiarity results revealed in these patients may serve as
a platform for future research in this area.
Discussion
Patients with brain tumor induced epilepsy were found to have
relatively more constructive psychological defence mechanisms as
compared to patients without epileptic seizures who demonstrate
significantly distressed and destructive associated psychological
defence mechanisms. However it must be stated that
predominance of projection in patients without epileptic seizures
may be a good prognostic sign in the long run due to the fact that
these patients have the ability to extrovert negativity on to others
instead of having it “consume” them inside. This outwards hostility
direction means that these patients are less likely to utilize
destructive defence mechanisms such as denial.
Along with constructive and to an extent “more favourable”
defence mechanisms, patients with brain tumor induced epilepsy
demonstrate tendency to stronger family ties, interpersonal
relationships and relation to personal health and disease as
opposed to predominance of interpersonal relationships seen in
patients without epileptic seizures.
Correlation between subjective control and psychological
defence mechanisms in patients with brain tumors and epilepsy
are widely discussed separately in majority of modern literature.
However, literature on such correlations in patients with
symptomatic epilepsy co-morbid with brain tumors is difficult to
come across. Constructive versus destructive mechanisms of
psychological defence in brain tumor patients depending on the
presence or absence of symptomatic epilepsy revealed through
psychometric testing are a perspective method of determining
intra-personality and inter-personality conflicts as well as their
influence on emotional and cognitive spheres. Enormous research
in fields of neurology and neuro-psychology are needed until we
fully understand the complexity of such psychological defence
mechanisms. Nevertheless, including LSI and LSC tests amongst
other psychometric tests in routine diagnostics for patients with
brain tumor induced epilepsy may be the first step towards an
“elaborate prognosis” for such patients.
Conclusion
Patients with brain tumor induced epilepsy demonstrate
strong positive and negative predominant intergroup corelations
of paired LSI and LSC parameters (E-Iz and B-Im), while patients
without epileptic seizures demonstrated intragroup moderate
positive correlations of paired parameters (Io-In, Io-Ip and In-Ip).
LSI results revealed constructive mechanisms of psychological
defence (intellectualization, projection and compensation) in
patients with brain tumor induced epilepsy as compared to
destructive defence mechanisms (denial and displacement) in
patients without epileptic seizures.
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Table 2. LSI, LSC and BDI parameters in studied groups
Parameters
Group I
Group II
Group III
(n=20)
(n=65)
(n=20)
Denial (A)
6.33±0.73
5.64±0.52
5.61±0.55
Repression (B)
3.89±0.61
3.82±0.32
4.01±0.44
c
b
Regression (C)
6.01±0.83
4.50±0.33
5.89±0.71
a
b
Compensation (D)
3.78±0.66
2.91±0.38
5.39±0.49
a
b
Projection (E)
7.01±0.85
6.68±0.48
9.44±0.57
Displacement (F)
4.11±0.82
4.05±0.39
5.22±0.65
c
b
Intellectualization (G)
6.22±0.71
4.36±0.35
6.94±0.49
Reaction formation (H)
5.44±0.77
4.68±0.54
3.94±0.51
General Internality (Io)
3.02±0.29
2.91±0.19
3.28±0.27
Achievement (Id)
4.33±0.17
4.50±0.16
4.33±0.29
a
b
Internality of Failure (In)
3.33±0.29
3.45±0.24
4.17±0.28
c
Family Relations (Is)
5.33±0.33
4.68±0.17
5.04±0.28
Production (Ip)
2.78±0.22
2.95±0.18
3.06±0.17
Interpersonal
4.44±0.29
4.68±0.21
5.06±0.21
relationships (Im)
b
Relation to Health and 4.22±0.22
4.41±0.18
3.83±0.27
disease (Iz)
Depression (BDI)
28.44±0.97
27.73±0.63
29.33±1.34
Data presented as mean with standard error of mean – M±m.
a
b
P<0.05 for comparison: – between Groups I and III; –between Groups II
c
and III; – between Groups I and II.

LSC results in patients with brain tumor induced epilepsy show
predominance of family relations followed by interpersonal
relationships and relation to health and disease, while in patients
without epileptic seizures, dominance of interpersonal
relationships is observed followed by relations to health and
disease and finally family relations.
Statistically unsignificant depression rates were attained in the
study population through BDI psychometric test.
Psychometric tests are an important component in the
complex evaluation and treatment of patients with brain tumors,
and to a large extent, patients with brain tumor induced epilepsy.
LSI and LSC psychometric tests however demonstrate significantly
higher potential as psychoanalytic and psycho-prognostic tools
compared to BDI based on their strong inter and intra-group
parameter correlations
LSI and LSC psychometric tests should be advocated as useful
additional investigation method based on their prognostic value in
patients with possible terminal illness.
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