ORIGINAL STUDIES

Scientific Article
UDC 616-006.04: 159.9.072: 614.2
DOI 10.17816/pmj41150-58

PREDICTORS OF CHANGES IN THE COURSE OF BREAST CANCER:
THE RESULTS OF LONGITUDINAL STUDY
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Objective. To investigate the predictors of changes in the course of breast cancer in a longitudinal study.

Materials and methods. Women with the diagnosis of breast cancer underwent psychological diagnostics
at the stage of diagnosis (#=201 at the first section of the longitudinal study, #=149 at the second section,
n=94 at the third section, #=81 at the fourth section five years after the diagnosis). Methods of research: scale
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of basic beliefs, life orientations test, questionnaire “Ways of coping behavior”, test of vitality, questionnaire of
subjective control, personal helplessness questionnaire, quality of life questionnaire.

Results. Predictors of changes in the course of cancer are the basic belief “I-Image”, the level of vitality, the
locus of control in relation to health, the course and stage of the disease.

Conclusions. While conducting the study, it was found out that the course of the disease is associated with
medical and psychological indicators. The data obtained as a result of the study are necessary for solving prac-
tical problems of increasing life expectancy and providing psychological care to women with breast cancer
who are a socially vulnerable category of the population of the Russian Federation.

Keywords. Medical psychology; breast cancer; oncopsychology; course of the disease; predictors of the
course of the disease; longitudinal study.

IIesb. VI3ydaunTs NPEIVKTOPDI MU3MEHEHNA TEUEHNA PAKA MOTIOUHOM JKENE3bl B XOZIE JIOHTUTIOAHOTO UCCIIEAOBAHMA
MarepHanbl 1 MeTOABI. [ICHXOIOrNYECKYIO AUATHOCTHUKY POLUIN KEHIIMHBI C JUATHO30M PAKA MOJIOYHOH
JKeJIe3bl Ha 3Tarle IIOCTAHOBKU AuarHo3a (n = 201 mpu nepsBoM Cpese JJOHTUTIOAHOIO UCCIEA0BAHNY, 72 = 149
IPU BTOPOM Cpe3e, 72 =94 Ha TPETbeM Cpese, 7= 81 Ha YeTBEPTOM Cpe3e MO MPOIMECTBUM IIATH JIET C MO-
MEHTA TIOCTAHOBKU JMATHO32). METOAVKY HCCIENOBAHUS: MKAIA Oa3UCHBIX YOCKACHNN, TECT KU3HEHHON
OPUEHTAIUI, ONPOCHUK «CIIOCOOB! COBNAJIAIONIECTO TOBEICHHUSA», TECT KU3HECTOMKOCTH, TECT-OMPOCHUK
CYOBEKTUBHOIO KOHTPOJIS, OIPOCHUK JTMYHOCTHON OECIIOMOIHOCTH, OIPOCHUK KA4€ECTBA KU3HIL.
Pe3ynabTarhl. [IpeUKTOPAMU M3MEHEHUS TEUYEHUA OHKOJIOTMYECKOTO 3a00/I€BAHMS BBICTYNAIOT Oa3UCHOE
yoexnenue «06pas “A1”™, ypoBeHb KU3HECTOMKOCTH, NTOKA3ATENb JIOKYCA KOHTPOMA B OTHOIIEHUU 37J0POBb,
TEUEHUE U CTAAUA 3200IEBAHMSL.

BuIBOIBI. B pe3ynbTate MpOBEICHHOTO UCCIEI0BAHNA OOHAPYKEHO, UTO IUHAMUKA TEYCHUS GOIE3HU CBA3-
HA C MEAUIMHCKAMU U TICUXOJIOTNYECKUMHU TT0Ka3aTeMAMU. [10ydeHHBIE JAHHBIE ABIAIOTCA HEOOXOUMBIMU
JUTSL PEMIEHNS IPAKTUYECKHX 347149 YBEINYEHHA IPOJIO/DKUTENBHOCTH JKU3HU M OKA3AHUSA TICUXOJIOTUYECKON
TIOMOIIN COLUATBHO YA3BUMOU KATErOpUY HACENEeHN PO — KEHIMHAM C PAKOM MOJIOYHOI JKEE3BL.
KiroueBsie ¢10Ba. MeMIMHCKAS ICUXOJIOTHS, PAK MOJIOYHOH Kee3bl, OHKONICUXOJOTS, TeUEHUE 603~
HY, TIPEAVKTOPBI TEUEHNs GONE3HH, JIOHTUTIOHOE UCCIE/IOBAHUE.

INTRODUCTION risk. Risk factors for poor outcome in
breast cancer include the size of the pri-

Breast cancer is the most common mary tumor, histological grade, hormone

cancer among women worldwide, with
2.3 million women diagnosed with breast
cancer in 2020. Several factors increase the
risk of breast cancer, including older age,
obesity, family history of breast cancer,
postmenopausal hormone therapy, history
of radiation exposure, smoking, and alco-
hol consumption. Family history increases
the risk of breast cancer; however, most
women with this diagnosis have no known
family history of the disease. The absence
of a known family history does not auto-
matically indicate that a woman is at less

receptor status, and the presence of re-
gional lymph nodes and distant metastases
[1]. Other crucial risk factors for an unfa-
vorable course of cancer include obesity,
smoking, alcohol consumption, social fac-
tors (e.g., marital status, standard of living,
access to medical care), and certain psy-
chological variables [1].

An integrated approach to breast
cancer treatment involves linking the as-
pects of other sciences, including psy-
chology, to medical research. The rela-
tionship between the psychological chat-
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acteristics of patients with breast cancer
and disease course and survival has been
confirmed in several studies. Cerezo et al.
emphasized that “personality traits may
influence the psychological adjustment
and subjective well-being of breast can-
cer survivors” [2].

Increased survival is associated with
depression [3], role functioning [4], social
support [4-7], extraversion [8], participation
in religious/non-religious groups [9], having
hobbies [10], and having children and a
spouse [10], whereas decreased survival
with stressful events [11], anxiety/stress [12],
hopelessness [12], and depression [7; 13-10].
A meta-analysis by Kim et al. showed a sig-
nificant effect of depression and/or anxiety
on cancer mortality [1].

Presently, the study of the relationship
between medical, psychosocial factors, and
survival is an urgent problem. However, the
results of studying psychological, social, and
sociodemographic variables affecting sur-
vival and disease outcome do not coincide
in different studies.

Therefore, this study aimed fo examine
predictors of change in the course of breast
cancer in a longitudinal study.

Verification of predictors of changes
in the course of cancer contributes to bet-
ter understanding of the needs of individ-
ual patients and is beneficial for providing
appropriate psychological assistance. In-
vestigating predictors of change in breast
cancer course over a 5-year period may
help in identifying patients at risk for poor
disease outcomes.
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MATERIALS AND METHODS

A study of the relationship between the
psychological characteristics of patients
with lung cancer with early diagnosis and
subsequent disease course was performed at
the Chelyabinsk Regional Clinical Center of
Oncology and Nuclear Medicine (Chelyab-
insk, Russia). This study assumes the use of a
longitudinal method, which can be used to
solve the significant problem of the dynam-
ics of the course of the disease in connec-
tion with the individual characteristics of
the patient with malignant neoplasms. The
longitudinal nature of this study enables to
note changes in the course of the disease
associated with the sociodemographic,
medical, and psychological characteristics
of women with breast cancer. The longer
the period of longitudinal research, the
greater the probability and reliability of as-
sessing the effects of the studied predictors
of changes in the disease course of women
with breast cancer.

During the entire period of the study,
considerable unique empirical data were
collected and processed. The study involved
women aged 45-78 years diagnosed with
breast cancer (n = 201 at section 1 of the
longitudinal study, n» = 149 at section 2,
n =94 at section 3, and 7 = 81 at section 4,
5 vyears after diagnosis establishment).
When studying psychological predictors of
changes in the course of breast cancer, data
from section 4 of a longitudinal study were
used. Initially, a large sample size of the lon-
gitudinal study was planned (201 respon-
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dents) owing to the predicted decrease in
the number of study participants in subse-
quent sections due to possible changes in
life circumstances (e.g, change of place of
residence, etc.), disease outcome (death),
and changes in attitude towards treatment
(eg, refusal of any stage of antitumor
treatment), and/or research (ie., refusal of
psychodiagnostics). In addition to psycho-
logical diagnostics, the sample collected
data on the course of the disease over a
5-year period. Then, to study predictors of
changes in the course of breast cancer, the
sample of respondents was combined into
three groups.

1) Patients whose disease course re-
mained unchanged throughout the study
(n = 35), including women with stable
remission

2) Patients whose disease course
changed from unfavorable (generaliza-
tion, tumor progression) to favorable
(remission, stabilization followed by re-
mission) (n = 25)

3) Patients whose disease course chan-
ged from favorable (remission) to unfavor-
able (generalization, relapse, progression,
diagnosis of a second concomitant cancer,
death due to cancer) (n = 21)

We considered predictors of changes in
the course of cancer, namely, disease stage,
extent of surgical intervention (i.e., sectoral
resection or mastectomy), sociodemo-
graphic indicators (ie., marital status, work
status, level of education), behavioral char-
acteristics, and cognitive parameters (ie,
vitality, basic beliefs, locus of control, life

orientation), as indicators of personal help-
lessness/independence.

This study included women with lu-
minal breast cancer who underwent radical
surgery. Patients with advanced unre-
sectable breast cancer were excluded.

The study was conducted using stan-
dardized authoritative questionnaires that
had undergone preliminary psychometric
preparation, namely, Janoff-Bulman’s Basic
Beliefs Scale (adapted by Padun and Kotel-
nikova), Scheier and Carver’s Life Orienta-
tion Test (adapted by Tsiring and Evnina),
Lazarus’ “Methods of coping behavior”
questionnaire (adapted by Kryukova, Zamy-
shlyaeva, and Kuftyak), Maddi’s Resilience
test (adapted by Leontyev and Rasskazova),
Rotter’s subjective control test question-
naire (adapted by Bazhin, Golynkina, and
Etkind), Tsiring and Stepanenko’s question-
naire of personal helplessness, and quality
of life questionnaire (SF-30).

The methods of mathematical statistics
were methods of descriptive statistics, dis-
criminant analysis (method of step-by-step
selection of predictors based on the value of
A (Wilks’ lambda)). Data on the course of
the disease and its changes and the stage of
diagnosing breast cancer were obtained
from patient medical records.

The study was approved by the Bio-
ethics Committee of the Tomsk National
Research State University (Tomsk, Russia)
(no. 5, dated February 11, 2021). Patients
were informed of the aims and objectives of
the study and signed written informed con-
sent for participation.
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RESULTS AND DISCUSSION

Discriminant analysis was used to detet-
mine the set of predictors associated with
changes in the course of breast cancer, which
resulted in a list of variables classifying the
sample of respondents with different courses
of cancer over 5 years. The predictors were
methods of coping behavior, cognitive char-
acteristics, systemic personal characteristics
(personal  helplessness/independence), and
sociodemographic and medical parameters,
and the grouping factor was the subject’s as-
signment to a group depending on whether
the course of the disease had changed or not.

Discriminant analysis results revealed
that 92.1% of the original grouped cases
were classified correctly. Table 1 presents
the coefficient A (Wilks' lambda), F-crite-
rion, and significance level, characterizing
significant differences for each of the stud-

ied variables for groups of patients with dif-
ferent disease courses.

Moreover, the results showed with a
high degree of significance that belonging to
groups of subjects, depending on changes in
the course of the disease over 5 years, is de-
termined by indicators of resilience, the pro-
nouncement of the basic belief “self-image”,
internality in relation to health, as well as the
course and stage of the disease.

According to the data obtained, the so-
ciodemographic variables considered in this
study were not predictors influencing
changes in the course of cancer. The char-
acteristics used as discriminant variables
(Table 1) were used as variables, and the
differences in which between groups of
women with different disease courses over
5 years were significant.

Table 2 presents the values of the dis-
criminant functions.

Table 1
Discriminant analysis results: Wilks’ lambda coefficients, F-test values,
and significance level
Parameter Wilks' lambda F P
Disease course 0.234 44.151 <0.001
Basic belief “self-image” 0.105 17.368 <0.001
Resilience 0.07 16714 <0.001
Disease stage 0.026 18968 <0.001
Internality in the field of health 0.017 20.077 <0.001
Table 2
Discriminant analysis results: basic statistics of the canonical discriminant function
Function Personal value Pyoportio.n of o|  Wilks lambda Chi-square p
explained variance, %
1 16959 88.1 0.017 9793 <0.001
12.295 819 0.303 88,01 <0.001
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Research results showed that the pre-
sented discriminant functions are informa-
tive and explain 88.1 % and 81.9 % of the
variance. Considering the value of A = 0.017
and A = 0.303 with statistical significance
p < 0.001, we conclude that the set of dis-
criminant variables has good discriminative
ability. Thus, changes in the course of the
disease in women with breast cancer de-
pend on the level of resilience, self-image,
internal locus of control regarding health,
and stage and course of the disease.

Furthermore, the study results revealed
that women with stable remission (5 years)
have a more pronounced belief in their
own significance, are convinced that they
are worthy of love and respect compared to
patients whose disease course changed dur-
ing the study (M, = 31; M, = 20, M, = 29.5
[hereinafter, M, is the average value of the
indicator for patients whose disease course
has not changed, M, is the average value of
the indicator for patients whose disease
course has changed from favorable to unfa-
vorable, and M, is the average value of the
indicator for patients whose disease course
has changed from unfavorable to favor-
able]). Women with breast cancer, whose
disease course changed from favorable (re-
mission) to unfavorable (generalization,
relapse, progression, diagnosis of a second
concomitant cancer, death due to cancer)
during a longitudinal study, are less likely to
consider themselves attractive and interest-
ing, have low opinion about themselves,
and pay attention primarily to their own
shortcomings, and not to their merits. Nev-

ertheless, this group of patients has high
resilience indicators (M, = 80.48; M, = 81;
M, = 65.25). Regarding resilience, attention
is drawn to the fact that patients whose dis-
ease course has changed from unfavorable
to favorable have a low degree of resilience
compared to those whose disease course
has not changed or has changed from fa-
vorable to unfavorable. Women who have
coped with unfavorable disease course have
a low level of resilience. According to Leon-
tiev, “resilience is a trait characterized by
the degree to which a person overcomes
given circumstances, and ultimately by the
degree to which a person overcomes him-
self” [17]. However, the present study found
conflicting findings regarding resilience,
which requires further consideration. Most
likely, in combination with other psycho-
logical characteristics, particularly with a
positive self-image and externality in rela-
tion to health, a low level of resilience en-
ables women to trust specialists and follow
recommendations while maintaining a posi-
tive image of themselves. These features ap-
pear to protect against psychological mal-
adaptation, helping patients cope more ef-
fectively with the cancer experience.

Locus of control is another predictor of
changes in the course of breast cancer
(M, =156; M, = 12; M, = 3.5). According to
the data obtained, internality in relation to
health was expressed in patients with a
change in the course of the disease from
favorable to unfavorable compared to those
whose course of the disease has not
changed or has changed from unfavorable
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Table 3

Results of discriminant analysis: coefficients of the canonical discriminant function

Function Self-image Internality in relation Resilience Disease stage Disease course
to health
1 -2.968 0.068 2,042 0.987 1.802
2 -1.803 0441 1.605 0.594 1.292

to favorable. Women with breast cancer,
characterized by an unfavorable course of
the disease by the year 5 of the study, tend
to rely on themselves in matters of health,
consider themselves responsible for the
state of their health, usually find the causes
of the disease in themselves, and believe
that recovery largely depends from their
own actions. The listed features, combined
with negative self-image and high level of
resilience, are predictors of changes in the
course of breast cancer from favorable to
unfavorable.

Table 3 presents the coefficients of the
standardized canonical discriminant func-
tion, which characterize the contribution of
each variable to the value of the discrimi-
nant function, considering the influence of
other variables.

The basic belief of self-image, resilience,
and the course and stage of the disease
greatly contribute to the value of the dis-
criminant function that separates women
depending on the change in disease course.
Thus, in addition to psychological predic-
tors of changes in the course of breast can-
cer, the set of discriminant variables that
determine belonging to groups of subjects
depending on changes in the disease course
includes medical parameters of the stage
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and course of the disease. Patients whose
disease course has changed from favorable
to unfavorable are at stages Il and IV of the
disease and are characterized by an unfa-
vorable course of the disease (mainly gener-
alization and progression of the disease)
when compared with data from patients
whose disease course has not changed or
changed to favorable during the longitudi-
nal study.

CONCLUSIONS

The study of predictors of changes in
the course of breast cancer is longitudinal,
which shows the dynamics of the disease
course associated with subjective psycho-
logical factors and the individual character-
istics of the sick person over a 5-year pe-
riod. The longer the period of longitudinal
research, the greater the probability and
reliability of assessing the effects of the
studied predictors during the disease course
of women with breast cancer.

The study results established that the
dynamics of the disease are associated with
medical and psychological indicators. The
stage and course of the disease, basic belief
about the significance and value of own
“self”, and level of resilience and locus of
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control in relation to health are significant
predictors of changes in the course of
breast cancer.

The data obtained are crucial for solv-
ing problems of increasing life expectancy
and providing psychological assistance to a
socially vulnerable category of the popula-
tion of Russia, namely, women with breast
cancer. Understanding the mechanisms un-
derlying psychological factors in survival is
key to helping patients. The results can
serve as basis for developing a system of
psychological support for patients with ma-
lignant neoplasms at various stages of diag-
nostics and treatment.

REFERENCES

1. Kim S.Y., Jhon M., Kissane D.W. Ad-
verse impact of depression and anxiety on
mortality in patients with breast cancer.
Transl Cancer Res 2020; 9 (7): 4046-4051.
DOI: 10.21037 /tcr-20-2205

2. Cerezo M., Blanca M., Ferragut M.
Personality Profiles and Psychological Ad-
justment in Breast Cancer Patients. Interna-
tional Journal of Environmental Research
and Public Health. 2020; 17. DOL 10.3390/
ijerph17249452

3. Derogatis LR., Abeloff M.D., Melisara-
fos N. Psychological coping mechanisms and
survival time in metastatic breast cancer.
JAMA. 1979; 242 (14): 1504-8.

4. Kroenke C.H., Kubzansky L.D.,
Schernbammer E.S., Holmes M.D., Kawachi I.
Social networks, social support, and survival
after breast cancer diagnosis. J Clin Oncol.

2006; 24: 1105-1111. DOL 10.1200/JCO.
2005.04.2846

5. Reynolds P., Boyd P.T., Blacklow R.S.,
Jackson J.S., Greenberg R.S., Austin D.F.,
Chen V.W., Edwards B.K. The relationship
between social ties and survival among
black and white breast cancer patients. Na-
tional Cancer Institute Black/White Cancer
Survival Study Group. Cancer Epidemiol
Biomarkers Prev. 1994; 3: 253-2509.

0. Soler-Vila H., Kasl S., Jones B.A. Prog-
nostic significance of psychosocial factors in
African-American and white breast cancer pa-
tients: a population-based study. Cancer 2003;
98: 1299-1308. DOL: 10.1002/cncr.11670

7. Weibs K.L., Enright T.M., Siemens S.].,
Reiss D. Negative affectivity, restriction of
emotions, and site of metastases predict
mortality in recurrent breast cancer. J Psy-
chosom Res. 2000; 49: 59-68. DOL
10.1016/50022-3999(00)00143-4

8. Hislop T.G., Waxler N.E., Coldman AJ.,
Elwood J.M., Kan L. The prognostic signifi-
cance of psychosocial factors in women with
breast cancer. ] Chronic Dis. 1987; 40: 729-735.
DOL: 10.1016/0021-9681(87)90110-X

9. Marshall J.R., Funch D.P. Social en-
vironment and breast cancer. A cohort
analysis of patient survival. Cancer 1983;
52: 1546-1550.

10. Tominaga K., Andow J., Koyama Y.,
Numao S., Kurokawa E., Ojima M., Nagai M.
Family environment, hobbies and habits
as psychosocial predictors of survival for
surgically treated patients with breast
cancer. Jpn J Clin Oncol. 1998; 28: 36-41.
DOI: 10.1093 /jjco/28.1.36

57



ORIGINAL STUDIES

11. Goodwin P,J., Ennis M., Borde-
leau L.]., Pritchard K1, Trudeau M.E,
Koo J., Hood N. Health-related quality of
life and psychosocial status in breast cancer
prognosis: analysis of multiple variables.
J Clin Oncol. 2004; 22: 4184-4192. DOL
10.1200/JC0O.2004.12.091

12. Jensen M.R. Psychobiological factors
predicting the course of breast cancer. J Pers.
1987; 55: 317-342. DOL 10.1111/j.1467-
0494.1987.tb00439.x

13. Hjerl K., Andersen EW., Keiding N.,
Mouridsen H.T., Mortensen P.B., Jorgensen T.
Depression as a prognostic factor for breast
cancer mortality. Psychosomatics 2003; 44:
24-30. DOL 10.1176/appi.psy.44.1.24

14. Lebto U.S., Ojanen M., Dyba T.,
Aromaa A., Kellokumpu-Lebtinen P. Base-
line psychosocial predictors of survival in lo-
calised breast cancer. Br J Cancer. 2006; 94
1245-1252. DOL 10.1038/s).bjc.6603091

15. Levy S.M., Lee J., Bagley C., Lipp-
man M. Survival hazards analysis in first re-
current breast cancer patients: seven-year
follow-up. Psychosom Med. 1988; 50: 520-528.

16. Watson M., Haviland ].S., Greer S.,
Davidson J., Bliss .M. Influence of psycho-

logical response on survival in breast cancer:
a population-based cohort study. Lancet
1999; 354: 1331-1336. DOL 10.1016/50140-
6736(98)11392-2

17. Leontiev D.A., Rasskazova E.I. Test
of resilience. Moscow: Smysl 2006; 63
(in Russian).

Funding. The study was supported by a
grant from the Russian Science Foundation
(project no. 19-18-00426-P, https://rscf.ru/
project/19-18-00426)).

Conflict of interest. The authors de-
clare no conflict of interest.

Author contributions. AV. Vazhenin
created the concept and design of the study.
YaN. Pakhomova collected and processed the
materials, analyzed the data obtained, wrote
the text. LV. Ponomareva created the research
design, analyzed the data obtained, and wrote
the text. D.A. Tsiring created the concept and
design of the study. A.O. Ryazhkin processed
the empirical data, analyzed the data obtained.

Received: 11/29/2023
Revised version received: 12/26/2023
Accepted: 01/15/2024

Please cite this article in English as: Vazhenin AV, Pakhomova YaN, Ponomareva LV, Tsiring D.A,
Ryazhkin A.O. Predictors of changes in the course of breast cancer: the results of longitudinal study. Perm
Medical Journal, m, vol. 41, no. 1, pp. 50-58. DOL 10.17816/pmj41150-58

58



	Untitled

