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Abstract

Objective: We present in this paper the results of multicriteria ranking of risk factors for depression, anxiety and stress in
women with breast cancer.

Method: The PROMETHEE/GAIA method was used for ranking purposes, with additional optimization of alternatives using
the PROMETHEE method with inherent limitations.

Results: Almost 50% of women with early breast cancer experienced depression, anxiety or both in the period of one year
after the diagnosis; 25% in the second, third and fourth year; and 15% in the fifth year. Long-term depression and anxiety
were associated with prior psychological treatment, absence of an intimate, confident relationship, younger age and severely
stressful (non-cancer) events in life. A lack of intimate support in confidence also predicted prolonged episodes of depression
and anxiety:.

Conclusion: Increased levels of depression, anxiety or both in the first year after the diagnosis of early breast cancer indicate
the need for special support services during that period. Psychological intervention for women with breast cancer who no
longer have the disease should take into account a broader social context of cancer occurrence, with a focus on the improvement
of social support.
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of deaths in developing countries is higher by around 40%
[1,2].

Introduction

Breast cancer is a global public health problem, not
only due to its epidepic proportion, but also because its

consequences affect all the segments in a society, from health
care to psychosocial and socioeconomic ones. The epidemic
wave of breast cancer hits hard both the developed and
developing countries. The distribution, when the disease
incidence is concerned, is almost equal, while the number

Use of the Multicriteria Decision Making Method in Establishing the Consequences of Breast Cancer

Treatment

In developed countries, more than 60% of the cases of
breast cancer are detected in the stage of local disease, and
less than 10% in more advanced stages [2]. Such a situation
is directly reflected on the survival on the population level,
which is 99% in the USA for localized disease; 84% for
locoregional disease; and 23% for the stage with distant
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metastases [2]. For our country, there are no data of this kind.
Numerous analyses have shown that five-year survival in
breast cancer depends mostly on the economic development
of a country in question [3].

In view of a high degree of probability of survival
with breast cancer, the question of the quality of life of
the survivors becomes very important. Quality of life
assessment is an integral part of therapeutic pSrocedure
and patient follow-up and makes possible the insight into
therapeutic sequelae and other dysfunctions. In contrast,
quality of life does not correlate often with objective clinical
parameters, since it basically represents a subjective view
of the patient.

The information about the impact of psychological
factors on cancer prognosis are available. It appears that
psychological status is a predictor of the length of survival
in several types of cancer. Longer follow-ups show that a
stronger fighting spirit does not offer any advantages in the
sense of survival, while in patients who are disease-free after
5 years, their initial reaction of helplessness/hopelessness
still has a significant effect on 5-(and up to 10)year disease-
free survival rates [4]. The results of one eight-year follow-up
study of 10.000 patients have demonstrated that coexistence
of cancer and depression is associated with a higher risk of
death [5]. Therefore, untreated depressive disorders can be
associated with more rapid disease progression [6].

Methods

The study took place at the Day Hospital of the Clinic
of Oncology, University Clinical Center NiS§, involving the
patients with the diagnosis of breast cancer treated in the
period from 2014 to 2019. The control group consisted of
50 depressive women without breast cancer, treated at the
Special Hosital for Psychiatric Diseases in Gornja Toponica.

For sample calculations, we used the literature data
of average MADRS scores among breast cancer patients
(13.4%£10.3) and in controls (8.3+7.9) [7]. The calculated
minimal sample size required to produce satisfactory
statistical power was 140 patients (or aided by the calculator,
where the sample for the Municipality was calculated to be
153 examinees) [8].

For the purpose of this study, two groups of examinees
were formed. The first group of cases consisted of 160
patients with the diagnosis of breast cancer. Out of these,
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120 consented to participate in the study (75%), while the
other 40 did not give their consent due to lack of personal
interest. Six patients died in the period of 6 months and were
excluded from the analysis.

The testing of these patients took place at the Day
Hospital of the Clinic of Oncology 6 months after their
oncological therapy. The patients were aged 18 to 65 years
[9-11].

The second, control group, comprised 50 women without
breast cancer, aged 18 to 65 years, in whom depression was
diagnosed. The sample (studied and control group) was
approximately stratified by the age of examinees.

The patients were informed about all the aspects of
the study using the information leaflet. The study involved
153 examinees - 103 (67.3%) women with breast cancer
(studied group) and 50 (32.0%) women with depression and
without breast cancer (as controls). The average age of the
whole studied population was 49.2+11.2 years (age range,
26 to 65 years). Age structure of the examinees did not
statistically significantly, i.e. the groups were homogenous
(studied group: 49.4+10.8; control group: 48.76+12.21
years; t=0.329; p=0.734).

Results

Use of the PROMETHEE/GAIA (Preference Ranking
Organisation Method for Enrichment Evaluation -
Geometrical Analysis for Interactive Assistance) methodology
in this paper was represented by the example of the effect
of psychiatric problems in patients treated for breast cancer
[12].

The choice of an appropriate psychiatric problem is
performed through the following six phases:

Social factors

Disease-related factors (depression, anxiety and stress)
Disease phase

Type and histopathological type of the malignancy
Possibility for an adequate therapy

Possibility for rehabilitation

The sum of measurable criteria for the assessment of
suggested methods should involve the availability of patient
medical records, availability of social, health care and
educational services, as well as the safety aspects.

Copyright© Cvetkovic].


https://medwinpublishers.com/VIJ

Virology & Immunology Journal

Criteria
A heTreee Cases of ' Age at m.ental | Personatity Personal I?ellefs Disease
95% CI mental | disorder diagnosis tvpe regarding hase
disorders (years) yP malignancy P

Depression (% of 0.091(max- 0

patients) 0.025 1.80% 49.20£11,2 1 1 2

Anxiety (% of patients) | 0.0830.23 1.30% 49.01(11,6) 2 2 2

Stress-related disorders

0,

(% of patients) 0.079 0.022 0.80% 47.7(10.5) 2 3 1

Table 1: Characteristics of the process of psychiatric problems in breast cancer patients.

In order to perform calculations in this example,
the Decision Lab software was used that can graphically

represent the obtained results of alternative ranking. Figure
1 [13] presents the initial (tabulatory) data in that software.

Figure 1: Initial data for alternatives and criteria.

From the presented data, we had three alternatives to
choose medical (psychic) problems, with six present criteria
given in Table 1. The last two criteria were qualitative ones. In
order to quantify the qualitative values of the location criteria

Figure 2: Positive (entry) and negative (exit) preference courses.
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we used a 5-cypher scale with the following meanings: 1 -
very poor; 2 - poor; 3 - satisfying; 4 - good; 5 - very good.
Some of the criteria needed to be minimized, while the rest
needed to be maximized.
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Based on the calculated positive (entry) and negative
(exit) preference courses, Figure 2. we performed partial
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ranking by the PROMETHEE I method.

Figure 3: PROMETHEE I ranking.

The Decision Lab program presented the results
graphically (Figure 3). The obtained graph suggested that
the alternative of depression predominates over all other
alternatives. PROMETHEE 1 did not compare conflicting
actions.

The PROMETHEE II method provides decision-makers

with the opportunity to perform a complete alternative
ranking, as depicted in the Figure 4. Based on this figure, a
conclusion can be drawn that the order of alternatives is as
follows: Depression — Stress — Anxiety. Both methods
offer a strong support to decision-makers in the process
of problem-solving.

Figure 4: PROMETHEE II ranking.

J

It is quite obvious that PROMETHEE I and PROMETHEE
II methods perform ranking based on the assigned weight
coefficients. A special option of the software, termed , The
walking weights“ enables modification of initial weights and
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observation of resulting modifications during ranking with
the assistance of the PROMETHEE II method (Figure 5). A
decision-maker is thus able to simply perform an analysis of
the sensitivity of the obtained results.
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Figure 5: WALKING WEIGHTS - an option to perform the analysis of result sensitivity.

A graphical analysis of the obtained results can be seen
as well in Figure 6.

Figure 6: Graphical ranking of alternatives (based on the

obtained results).

A specialized data processing software, D-sight, was
used for the result analysis. The platform onto which the
D-sight software is being developed is closely related to the
PROMETHEE method. D-sight enables simplification of the
PROMETHEE method analytical model through the following
steps: entry of alternatives, entry of criteria, entry of weight
coefficients for individual criteria, entry of alternatives
weights and their normalization, determination of the
criteria functions, and maximization or minimization of the
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criteria and reading of the results [5].

A graphical representation of results processing was
obtained using the Global Visual Analysis (GVA) and was
presented in Figure 7. The information related to the
complex problem of decision-making containing k of the
criteria, can be presented in a k-dimensional space. The GAIA
plane represents a plane obtained after the projection of the
whole information into two-dimensional space. In the GAIA
plane, alternatives are presented as triangles, and criteria
as squares. The red dot marks the approximative value of
all criteria weights and visually presents an optimal point
which the offered alternatives are trying to reach. Conflicting
criteria characteristics are depicted in the diagram;
conflicting criteria are oriented in the opposite direction,
while the criteria with similar preferences are oriented in
the same direction. As an addition in the representation of
alternatives and criteria of the weight vector projections in
the GAIA plane, there is a corresponding Pi vector, showing
the direction of compromising results. A large number of
offered criteria led to a crowded and unclear graphical
representation of the obtained results in Figure 7. Regardless
of that, however, it could be seen that the action 1, i.e.
depression, was the one closest to the Pi plane.

Our reading of the solutions obtained by the application
of the PROMETHEE method of multicriteria decision-making,
with the support of the D-Sight software, confirmed that
depression was most prevalent, followed by stress, and then
anxiety (Figure 2).
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Figure 7: GAIA plane and decision-making stick for a given problem.

Based on the position of alternatives and criteria, it
could be seen that all the criteria were very conflicting with
one another (different directions of the axes). The direction
indicated that the first alternative was a best one. The method
could further be applied to the other phases.

Discussion

Almost 50% of women with early breast cancer have
had depression, anxiety or both in the year following the
diagnosis of their disease; 25% in the second, third and
fourth year; and 15% in the fifth year. The prevalence was
33% at diagnosis, dropping to 15% after a year. Out of those
relapsing, 45% experienced depression, anxiety or both in
the period of three months after the diagnosis.

The results of a large epidemiological study of Mehnert
et al. have shown that as high as 42% of patients with breast
cancer have a mental health problem [14]. At a special risk
are the patients on chemotherapy (as a sole treatment
modality), in whom anxiety and/or depression are more
prevalent [15-17]. Similar results were obtained in a study
which compared the presence of depression and anxiety in
patients or chemotherapy and radiation therapy [18].

In this paper, we investigated the presence of depressivity,
anxiety and stress symptoms in breast cancer patients after
six months and after five years. Numerous studies in breast
cancer patients have so far examined mostly their prevalence
and intensity, using the classical statistical methods to
correlate them with sociodemographic and clinical patient
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characteristics, feasibility of their clinical assessment and
the effects of various approaches of psychosocial support
[19-24].

In this paper, we presented the theoretical postulates
of the PROMETHEE method and the use of the approach
illustrated on the example of effects of psychiatric problems
in patients treated for breast cancer. Utilization of the
methods is considerably facilitated by the use of Decision
Lab software, which provides final results in a simple and
quick way, assuring also a clear and descriptive graphical
representation of the results [6]. However, although this
is a high quality method, the success in the application of
the PROMETHEE method largely depends on the following
factors:

e abilityand experience ofthe decision-makerin expressing
one’s own preferences between the alternatives on an
interval scale per each considered criterion;

o willingness of the decision-maker to take into account
all the criteria relevant for decision-making, being aware
that the obtained solution will in fact represent the best
compromise between all the analyzed criteria;

If these prerequisites are fulfilled, the PROMETHEE I and
Il method can become a useful tool to a decision-maker, able
to offer strong support in the process of resolving complex
problems in multicriteria decision-making [4,6-9].

In this large registry-based study, we discovered

that breast cancer patients had 60% higher risk for the
development of depression, anxiety and stress-related
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disorders.

Although the risk of mental disorders was greatest
immediately after the diagnosis of their disease, the
incidence of all three mental disorders remained increased
in the following 5 years. Younger age at diagnosis, comorbid
conditions, higher histological grade, positive lymphonodal
status and chemotherapy were all independently associated
with the risk of depression and anxiety in breast cancer
patients; histological grade and chemotherapy contributed
only to short-term risk, while comorbid conditions were
mostly related to late-onset events. Younger age at diagnosis
was the only recognizable risk factor for stress-related
disorders in breast cancer patients. We were not able to
establish an overall increased risk of mental disorders in
breast cancer patients, except for an increased risk of stress-
related disorders in the 6 months after the diagnosis.

Conclusion

The results of this study contribute to the awareness
that another approaches as well in the definition of a
particular psychiatric problem have an important impact on
the efficiency in establishing the symptoms of depressivity,
anxiety and stress.

Due to its prevalence and a huge public health impact,
breast cancer will be the topic of interest in scientific work in
the University Clinical Center.
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