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Abstract

Background: Breast cancer survivors frequently experience psychological distress, including fear of cancer recurrence, which may
be influenced by oxidative stress and lifestyle factors. Although holistic stress-management interventions show promise, evidence
remains limited. Aim: To evaluate whether a six-week stress-management intervention improves fear of recurrence, oxidative stress
status, and lifestyle, psychological, and biological parameters in breast cancer survivors. Methods: In this non-blinded randomized
study, 70 women were allocated to either an intervention group receiving the Pythagorean Self-Awareness Intervention (PSAI) or a
control group receiving brief lifestyle advice and diaphragmatic breathing instruction. Assessments at baseline and post-intervention
included lifestyle behaviors, sleep quality, perceived stress, depression, anxiety, stress, self-efficacy, fear of recurrence, oxidative
stress, antioxidant capacity, hair cortisol, and BMI. Results: Sixty-eight participants completed the study (intervention n = 35;
control n = 33). Compared with controls, the intervention group showed greater improvements in oxidative stress (p = 0.018),
antioxidant capacity (p < 0.001), and recurrence worries (p = 0.034). Significant between-group differences were also observed in
lifestyle behaviors, sleep quality, perceived stress, depression, stress, self-efficacy, and BMI (all p < 0.05). Anxiety and hair cortisol
did not change significantly. No adverse events were reported. Conclusions: The PSAI appears to be a safe and effective brief
stress-management intervention that may improve psychological functioning, lifestyle behaviors, and redox balance in breast cancer

survivors. Larger long-term studies are warranted.

Keywords: Breast Cancer Survivors; Stress Management;
Oxidative Stress; Fear of Recurrence; Lifestyle Medicine;
Randomized Controlled Trial;

Introduction

Breast cancer is the most common cancer in women, and survival
rates continue to improve due to early detection and advances
in treatment [1]. Despite treatment success, many survivors
experience persistent physical and psychosocial difficulties that
impair quality of life. Fear recurrence of cancer is particularly
common, regardless of prognosis [2, 3] and is defined as the fear
or worry that cancer will return or progress in the same or another
part of the body [4]. This fear ranges from an adaptive response to
a clinically significant condition and, when severe, is associated
with psychological dysfunction, including anxiety, depressive
symptoms, fatigue, and somatic complaints [5-7]. High levels of
the fear of recurrence is associated with increased perceived stress
and elevated hair cortisol, a biomarker of chronic stress [7-10].
Conversely, high life stress may predict greater fear of recurrence
[11]. Psychological stress also contributes to increased production
of reactive oxygen species [12], and perceived stress and cortisol
have been positively associated with oxidative status [13].

Oxidative stress results from an imbalance between reactive
oxygen species (ROS) and antioxidant defenses, leading to cellular
damage [14]. Chronic oxidative stress promotes cellular injury and
contributes to breast carcinogenesis through mechanisms such as
telomere shortening and DNA damage [15, 16]. Breast cancer cells
also exhibit higher ROS levels than normal cells [17, 18].

Recent stress-management interventions, including Mindfulness-
Based Stress Reduction, Cognitive Behavioral Therapy, and
relaxation techniques, have shown beneficial psychological and

physical effects in breast cancer populations, although evidence
remains limited [19, 20]. Only a few holistic programs integrating
lifestyle medicine have been implemented, with encouraging
results [21-23]. While mindfulness-based and Acceptance and
Commitment Therapy interventions reduce fear of recurrence, no
psychological intervention has yet specifically targeted oxidative
stress [24].

The holistic program examined in this study is the Pythagorean
Self-Awareness Intervention (PSAI), a structured cognitive—
contemplative  approach previously shown to improve
psychological well-being and health-related behaviors [22], but
not previously examined in relation to fear of cancer recurrence
or oxidative stress. Based on the links between stress, oxidative
status, and fear of recurrence, we examined whether the PSAI
could simultaneously improve psychological and biological
outcomes during survivorship.

Accordingly, this intervention study aimed to evaluate the effects of
a holistic stress-management program on fear of cancer recurrence
and oxidative stress (primary outcomes), as well as on lifestyle
behaviors, perceived stress, depression, anxiety, sleep quality, self-
efficacy, hair cortisol, and body mass index (secondary outcomes)
in breast cancer survivors.

Methods
Study Design and Participants

This non-blinded, randomized clinical study was conducted at
the Interdepartmental Breast Unit of the General Hospital Elena
Venizelou in Athens, Greece, between February and May 2025.
Ethical approval was obtained from the institution’s Scientific and
Ethics Committee (Protocol No. 1640/23-1-25), and all procedures
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conformed to the Declaration of Helsinki. Participants were
recruited after receiving oral and written explanations regarding
the study aims and procedures, and enrollment required signed
informed consent.

Eligible women were required to have a histologically confirmed
diagnosis of primary invasive breast cancer Stage I-III, to have
completed all adjuvant treatments at least three months prior to
participation (with the exception of ongoing hormonal therapy),
to be aged 18 years or older at study entry, and to have been
diagnosed within the previous five years. Exclusion criteria
consisted of current psychiatric medication use, presence or history
of metastatic disease, previous participation in stress-management
or lifestyle-modification interventions, and inadequate Greek-
language comprehension that would impede questionnaire
completion and program engagement.

Participant Allocation

Potentially eligible individuals were identified through hospital
medical records and contacted either during clinical visits or by
telephone. After informed consent was obtained, participants were
randomized to the intervention or control group using a computer-
generated sequence (www.random.org). Due to the nature of
behavioral intervention, blinding was not feasible for either
researchers or participants.

Measurements
Sociodemographic, Health and Disease-Related Characteristics

Baseline information on age, parental status, educational attainment,
employment status and perceived financial sufficiency was
collected through self-report. Smoking and alcohol consumption,
menopausal status, years since diagnosis, tumor stage, type of
surgery, and history of adjuvant chemotherapy, radiotherapy or
hormonal therapy were obtained through participant report and
verified via medical records.

Healthy
(HLPCQ)

Lifestyle behavior was assessed using the 26-item HLPCQ [25],
scored on a four-point frequency scale from “never or rarely” to
“always.” The instrument evaluates dietary choices, dietary harm-
avoidance behaviors, daily routine stability, structured physical
exercise and social/mental balance. Higher scores reflect greater
lifestyle-related self-empowerment. Cronbach’s alpha in the
present study was 0.82 at baseline and 0.89 at post-intervention.

Pittsburgh Sleep Quality Index (PSQI)

Lifestyle and Personal Control Questionnaire

Sleep quality was measured with the Greek-validated PSQI [26,
27]. The index includes 19 items addressing sleep duration,
latency, efficiency, nocturnal disturbances, sleep medication use

and daytime functioning. Higher global scores indicate poorer
sleep. Cronbach’s alpha was 0.83 at baseline and 0.77 following
intervention.

Concerns About Recurrence Scale (CARS)

Fear of cancer recurrence was assessed using the Greek version of
the CARS [28]. Four items quantify global recurrence fear on a six-
point scale, and 26 items assess domain-specific worries relating
to health, role functioning, womanhood and death on a five-point
scale. Higher scores indicate greater concern. Internal consistency
in this sample was 0.96 at baseline and 0.97 post-intervention.

Perceived Stress Scale (PSS-14)

Stress perception during the preceding month was evaluated using
the 14-item PSS [29], validated for Greek populations by [30].
Seven positively worded items were reverse-scored and summed
with negative items to yield a total score, where higher values
represent greater perceived stress. Cronbach’s alpha was 0.84 at
baseline and 0.87 post-intervention.

Depression Anxiety Stress Scale (DASS-21)

Depressive, anxiety and stress symptoms were measured with
the DASS-21 [31, 32]. Respondents rated experiences over the
preceding week on a four-point severity scale. Higher subscale
scores reflect greater symptom severity. Cronbach’s alpha ranged
from 0.80 to 0.87 across dimensions and timepoints.

General Perceived Self-Efficacy Scale (GSES)

Self-efficacy was measured using the Greek-validated GSES [33,
34]. The scale consists of ten items rated from 1 (“not at all true”)
to 4 (“exactly true”). Higher scores denote stronger perceived self-
efficacy. Cronbach’s alpha was 0.89 at baseline and 0.91 at study
completion.

Oxidative Stress and Antioxidant Capacity

Venous blood was centrifuged at 4000 rpm for 10 minutes, and
serum aliquots were stored at —80°C. All samples were analyzed
in duplicate. Oxidative stress was quantified using a commercial
TOS ELISA kit (Thermo Fisher Scientific) calibrated with
internal standard curves. Antioxidant capacity was assessed via
DPPH radical-scavenging activity following deproteinization
with Proteinase K, methanolic dilution and spectrophotometric
detection at 517 nm, standardized against Trolox equivalents.

Hair Cortisol

Hair was sampled from the posterior vertex, with the proximal 3
cm reflecting approximately three months of integrated cortisol
secretion. Samples (2040 mg) were homogenized at 5,000 rpm,
extracted for 16 hours in methanol, dried at room temperature,
reconstituted in PBS and analyzed using electrochemiluminescence
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immunoassay (Roche Cobas e411). The assay detection limit was
0.054 pg/dL.

Intervention Group

The intervention group participated in a structured Pythagorean
Self-Awareness Intervention (PSAI) program designed to enhance
stress management and self-regulation through systematic
cognitive and introspective training. The PSAI is a mental stress-
management technique designed to cultivate self-awareness,
cognitive reconstruction, and self-improvement, grounded in
the moral framework of the Golden Verses of the ancient Greek
philosopher Pythagoras. The intervention was structured as a
contemplative—cognitive training method aiming to enhance self-
regulation through systematic self-observation, memory recall,
and ethical self-appraisal. By engaging participants in a twice-
daily structured introspective exercise, PSAI promotes conscious
awareness of behaviors, emotions, and cognitive patterns
related to health and daily functioning. The repeated activation
of autobiographical memory and evaluative self-processing is
hypothesized to strengthen metacognitive control mechanisms and
facilitate adaptive behavioral regulation. The neurophysiological
substrate of the technique is the activation of the Default Mode
Network, which supports self-referential processing, memory
retrieval, and introspective cognition. Through cognitively guided
self-evaluation, participants are encouraged to detect maladaptive
choices and unhealthy behaviors and to initiate self-correction
toward improved quality of life. Through its morally guided
reflective process, PSAI supports intentional lifestyle modification,
emotional self-regulation, and stress reduction, thereby fostering
psychophysiological resilience. The intervention integrates ancient
ethical principles with contemporary neurocognitive models
of self-referential processing, offering a theoretically grounded
approach to sustained behavioral change and psychological well-
being. For a detailed description of the theoretical framework and
practical implementation of PSAI, see Charalampopoulou et al.,
2020.

Control Group

Control participants completed baseline and follow-up assessments
one month apart. They attended an individual instructional session
introducing diaphragmatic breathing and received brief lifestyle
guidance. They were asked to perform breathing exercises twice
daily but received no further coaching or structured behavioral
support.

Statistical Analysis

Baseline comparisons were performed with Pearson’s chi-square
tests for categorical variables, and with Student’s t-tests or Mann—
Whitney U tests for continuous data. Normality of distributions
was assessed prior to test selection using the Shapiro—Wilk
criterion and inspection of Q—Q plots. Between-group effects were
determined by comparing change scores (post-intervention minus
baseline). Effect sizes were calculated through SPSS for parametric
tests and as rho=(Z/\N) for non-parametric analyses, interpreted
as small (<0.30), moderate (0.30-0.50) or large (>0.50). Statistical
significance was set at p<0.05. BMI was calculated as kg/m?2.
All analyses were conducted using SPSS for Windows, Version
29.0.2.0.

Results
Study Participants’ Characteristics

Seventy women were initially enrolled and randomized in a 1:1
allocation ratio, with 35 assigned to the intervention group and
35 to the control group. Two participants in the control group
discontinued before follow-up assessment, resulting in 68
participants included in the final analysis (intervention: n=35;
control: n=33). The study flow is illustrated in Figure 1. Adherence
among intervention participants was complete, confirmed through
session attendance and weekly practice logs. No adverse events
were reported during the intervention period.
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Figure 1: Flow-diagram of the study.

Baseline sociodemographic and clinical characteristics are summarized in Table 1. No statistically significant group differences were
observed at baseline. Participants were predominantly middle-aged (mean + SD: 52.81 + 8.46 years), the majority were parents
(83.8%), had completed 6—12 years of education (57.4%), were employed (77.9%), and reported moderate income satisfaction (54.4%).
More than half were non-smokers (57.4%) and abstained from alcohol (55.9%). With respect to disease status, most women were
pre-menopausal (66.2%), identified as extended survivors two to five years post-diagnosis (61.8%), and had undergone lumpectomy
(64.7%), radiotherapy (85.3%) and chemotherapy (57.4%). Hormonal therapy was ongoing in 73.5% of the sample. At baseline, no
significant differences between groups were detected in lifestyle variables, psychological measurements or biological indices, apart from
antioxidant capacity, which was significantly higher in the intervention group (p=0.02) as shown in Table 2.
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Variables Intervent_mn group Control group (N=33) p value
(N=35)
Age (mean + SD) 52.60+8.11 53.03+8.94 0.84
Yes 27(77.1) 30 (90.9)
Parity, n (%) 0.12
No 8(22.9) 309.1)
Primary SCthZOI-ng? school (6- 23 (65.7) 16 (48.5)
Educational level, n (%) Ears 0.15
Higher education (>14 years) 12 (34.3) 17 (51.5)
Yes 29 (82.9) 24 (72.7)
Employment status, n (%) 0.31
No 6(17.1) 9(27.3)
Low 7 (20.0) 12 (36.4)
Income satisfaction, n (%) Medium 21 (60.0) 16 (48.5) 0.32
High 7 (20.0) 5(15.2)
Yes 15 (42.9) 14 (42.4)
Smoking behavior, n (%) 0.97
No 20 (57.1) 19 (57.6)
Alcohol consumption, n Yes 16 (45.7) 14 (42.4) 0.79
(%) No 19 (54.3) 19 (57.6)
Pre-menopausal 25(73.5) 20 (60.6)
Menopausal status, n (%) 0.26
Post-menopausal 9(26.5) 13 (39.4)
Acute survivors (0-1 years) 13 (37.1) 13 (39.4)
Survivor status, n (%) 0.85
Extended survivors (2-5 years) 22 (62.9) 20 (60.6)
In situ 2(5.7) 0(0.0)
1A 13 (37.1) 13 (39.4)
B 3(8.6) 13.0)
Breast cancer stage, n (%) 1A 7 (20.0) 7(21.2) 0.64
1B 7 (20.0) 6(18.2)
1A 1(2.9) 1(3.0)
Unknown 2(5.7) 5(15.2)
Lumpectomy 24 (70.6) 20 (62.5)
Surgery type, n (%) 0.49
Mastectomy (single/double) 10 (29.4) 12 (37.5)
Yes 28 (80.0) 22 (66.7)
Hormonal therapy, n (%) 0.21
No 7 (20.0) 11 (33.3)
Yes 31 (88.6) 27 (81.8)
Radiation therapy, n (%) 0.43
No 4(11.4) 6(18.2)

6

J Oncol Res Ther, an open access journal

ISSN: 2574-710X

Volume 10; Issue 03



Citation: Georgopoulou A, Laskaridou GE, Charalampopoulou M, Anastasiou [A, Mantikas V, et al. (2025) Significant Improvement of Oxidative
Stress and the Fear of Recurrence in Women with Breast Cancer, Using a Novel Stress Management Program with the Cognitive Restructuring Method
"Pythagorean Self-Awareness Intervention". J Oncol Res Ther 10:10320. DOI: 10.29011/2574-710X.10320.

Yes 18 (51.4) 21 (63.6)
Chemotherapy, n (%) 0.31
No 17 (48.6) 12 (36.4)

Between-group differences were analyzed by parametric Students’ t-test (categorical by quantitative comparisons) and by Pearson’s chi-square
(categorical by categorical comparisons).

Table 1: Socio-demographic, Health and Disease-related Characteristics of Study Groups.

Variables Intervention group (N=35) Control group (N=33) p value
Lifestyle parameters
HLPCQ Total score* (mean = SD) 69.51 £9.20 68.76 £ 11.68 0.77
PSQI 5.00 £ 5.00 3.00+7.00 0.12
Psychometric parameters

CARS Total score 61.00 +31.00 57.00 +30.50 0.28

CARS Health worries 29.00 +12.00 28.00 + 14.50 0.55
CARS Role worries 14.00 + 11.00 13.00 + 7.50 0.15
CARS Womanhood worries* (mean + SD) 11.80 + 8.64 10.00 + 8.31 0.39
CARS Death worries 6.00 + 5.00 6.00 +5.00 0.58

PSS® (mean + SD) 23.09 + 8.47 22.09 +9.06 0.64

DASS Depression 4.00 £5.00 3.00 £ 5.00 0.56

DASS Anxiety 1.00 +4.00 1.00 £2.50 0.36

DASS Stress® (mean + SD) 6.17+4.72 527+3.45 0.38
GSES 30.00 + 8.00 30.00 = 8.50 0.9

Biological indexes

Oxidative stress 67.80+57.10 77.77 + 67.34 0.45
Antioxidant capacity 312.00 + 181.00 186.00 + 193.00 0.02"

Hair cortisol 7.96 £4.14 8.98+£5.53 0.16

BMI 25.20 +7.40 25.40 +5.46 0.64

HLPCQ: Healthy Lifestyle and Personal Control Questionnaire, PSQI: Pittsburg Sleep Quality Index, CARS: Concerns About Recurrence Scale,
PSS: Perceived Stress Scale, DASS: Depression, Anxiety, Stress Scale, GSES: General Self-Efficacy Scale, BMI: Body Mass Index.

Level of significance *p < 0.05.

Between-group differences were analyzed by non-parametric Mann-Whitney U test (categorical by quantitative comparisons).

aBetween-group differences were analyzed by parametric Students’ t-test (categorical by quantitative comparisons).

Table 2: Baseline Lifestyle, Psychometric and Biological Measurements of Study groups.
Primary Outcomes

Between-group change comparisons are presented in Table 3. A reduction in total fear of cancer recurrence was greater in the intervention
group, although this difference did not reach statistical significance (p=0.104). A similar pattern was observed for Role-related worries
(p=0.088) and Death-related worries (p=0.069). A significant improvement was found specifically in Health-related worries, with a
larger reduction in the intervention group relative to controls (p=0.034). Womanhood-related worries decreased significantly over time
in both groups, but without significant between-group differences (p=0.34).
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Variables I“terv(el;'t:i;’;‘)g"’“p C"“&‘:f:’;"“p 95% CI p value Effect size
Lifestyle
AHLPCQ Ti’tgi;corea (mean 12.09 + 8.53 2.09 £ 6.68 6.27,13.72 <.001° 13
APSQI* (mean + SD) -2.54+£2.76 -0.79 £2.62 -3.06, -0.45 0.009" 0.65
Psychometric
ACARS Total score -8.00 = 29.00 -4.00 £ 19.50 -16.00, 1.00 0.104 0.2
ACARS Health worries -3.00 = 14.00 -1.00+£11.0 -7.00, 0.00 0.034" 0.26
ACARS Role worries -2.00 +9.00 -0.76 £3,94 -5.00, 0.00 0.088 0.21
ACARS Womanhood worries -1.00 £ 7.00 -1.00 £4.50 -4.00, 1.00 0.034" 0.08
ACARS Death worries -1.00 +3.00 0.00 + 1.50 -2.00, 0.00 0.069 0.2
APSS* (mean + SD) -7.86 + 6.60 -1.82+£7.31 -9.41, -2.67 <.001" 0.87
ADASS Depression -2.00 +4.00 0.00 + 3.00 -3.00, 0.00 0.035" 0.26
ADASS Anxiety 0.00 = 2.00 0.00 +1.00 -1.00, 0.00 0.231 0.15
ADASS Stress -1.00 +5.00 0.00 + 4.00 -4.00, -1.00 0.006" 0.33
AGSES® (mean + SD) 3.66 +4.10 0.30 + 4.08 1.37,5.34 0.001" 0.82
Biological
AOxidative stress -11.72 £7.06 -7.38£12.24 -8.09, -0.17 0.018" 0.29
AAntiOXidanl: ;;‘)P)aCity" (mean 154.57+70.72 32.22£49.28 92.34, 152.36 <.001" 1.99
AHair cortisol -0.52+3.25 0.05+3.23 -1.05,1.33 0.895 0.02
ABMI -0.42+0.74 0.15+0.59 -0.89,-0.24 <.001" 0.85
HLPCQ: Healthy Lifestyle and Personal Control Questionnaire, PSQI: Pittsburg Sleep Quality Index, CARS: Concerns About Recurrence Scale,
PSS: Perceived Stress Scale, DASS: Depression, Anxiety, Stress Scale, GSES: General Self-Efficacy Scale, BMI: Body Mass Index.
Level of significance *p < 0.05.
Between-group differences were analyzed by non-parametric Mann-Whitney U test (categorical by quantitative comparisons).
aBetween-group differences were analyzed by parametric Students’ t-test (categorical by quantitative comparisons).

Table 3: Comparisons of Outcomes’ Differences Across Study Groups.

Biologically, oxidative stress decreased significantly more in the intervention group compared with controls (p=0.018), and antioxidant
capacity increased substantially in the intervention group (p<0.001). These findings indicate a favorable shift in redox balance following
the intervention.

Secondary Outcomes

Significant improvements in lifestyle behavior were observed in the intervention group compared with controls, reflected by increases
in total HLPCQ scores (p<0.001) and better sleep quality (p=0.009). Psychological outcomes also demonstrated favorable response to
the intervention, with significantly greater reductions in perceived stress (p<0.001), depressive symptoms (p=0.035) and stress scores
(p=0.006), alongside increased self-efficacy (p=0.001). Anxiety symptoms did not differ significantly between groups (p=0.23).

Hair cortisol and BMI both decreased in the intervention group only. Between-group comparison revealed a significant reduction in BMI
(p<0.001), whereas the decline in hair cortisol did not reach statistical significance (p=0.895).
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Discussion

This trial examined the effects of a six-week holistic stress-
management program incorporating Pythagorean Self-Awareness,
lifestyle counselling based on the pillars of Lifestyle Medicine, and
relaxation techniques in breast cancer survivors. The intervention
produced improvements across psychological, lifestyle, and
biological domains, partially confirming our hypotheses and
supporting the value of multimodal, integrated approaches during
survivorship.

Fear of cancer recurrence declined overall; however, statistically
significant between-group differences were observed only in
the health-related worry dimension, while womanhood-related
concerns decreased similarly in both groups. This pattern suggests
that the intervention may have exerted a more targeted effect on
health-related cognitive appraisals, potentially through enhanced
metacognitive monitoring, self-regulation, and reinterpretation of
bodily sensations. The parallel decrease in womanhood-related
concerns across both groups may reflect nonspecific therapeutic
factors, such as study participation, increased health awareness,
or the supportive context of care. Although selective, these effects
remain clinically meaningful, given the association between
womanhood-related concerns and depressive symptoms [35],
as well as the established links between fear of recurrence and
maladaptive behavioral patterns including smoking and sleep
disruption [36, 37].

Reductions in oxidative stress accompanied by increases in
antioxidant capacity were consistent with findings from previous
lifestyle-based interventions in breast cancer survivors [38],
suggesting that integrated behavioral modification may favorably
influence redox homeostasis. These biological changes likely
reflect the combined effects of stress reduction, improved sleep,
enhanced physical activity, and dietary optimization, all of which
are known to modulate reactive oxygen species production and
antioxidant defense systems. Interpretation should remain cautious
due to baseline differences in antioxidant capacity; nevertheless,
the observed pattern supports the concept that psychological
stress regulation may translate into downstream biological effects,
reinforcing the relevance of lifestyle-oriented interventions as
tools for metabolic recovery following treatment [39].

Secondary outcomes further reinforced the global impact of
the intervention. Meaningful improvements in healthy lifestyle
behaviors and sleep quality suggest successful behavioral
internalization, an essential prerequisite for sustained health
benefits. The observed psychological improvements—namely,
reductions in perceived stress, depressive symptoms, and stress
reactivity alongside increased self-efficacy—indicate enhanced
emotional regulation and coping capacity. These changes are
mechanistically relevant, as perceived stress and self-efficacy

are key determinants of hypothalamic—pituitary—adrenal (HPA)
axis activation and long-term physiological stress adaptation.
Anxiety remained unchanged, which may reflect the relatively
short intervention duration, low baseline anxiety levels, or limited
sensitivity of the self-report measures.

The significant reduction in BMI further indicates that cognitive—
behavioral restructuring and motivational reinforcement may
translate into measurable metabolic changes within a short
timeframe. Hair cortisol declined only within the intervention
group and did not differ significantly between groups; this is not
unexpected, given that hair cortisol reflects cumulative HPA-
axis activity over extended time periods and may require longer
intervention duration and follow-up to capture robust between-
group effects [40]. Together, these findings highlight a partial
biological embedding of the psychological and behavioral changes
induced by the intervention.

Several limitations warrant consideration. The study was not
blinded, the sample size was modest, and participants were
drawn from a single clinical setting, limiting generalizability. The
absence of follow-up assessments precludes conclusions regarding
the durability of the observed effects, and reliance on self-
reported measures may introduce response bias. Nevertheless, the
convergence of improvements across psychological, behavioral,
and redox-related outcomes strengthens the interpretation of a
genuine intervention effect.

In summary, the findings suggest that a brief, holistic stress-
management intervention integrating Pythagorean Self-
Awareness, lifestyle counseling, and relaxation techniques may
exert coordinated effects across emotional, behavioral, and
biological stress-regulation pathways in breast cancer survivors.
By simultaneously targeting cognitive appraisal, perceived
control, health behaviors, and physiological stress systems, such
programs may represent a promising complementary strategy
within comprehensive survivorship care.

Conclusions

This six-week holistic stress-management intervention, combining
Pythagorean Self-Awareness, lifestyle guidance and relaxation
techniques, produced improvements in lifestyle behaviours,
stress-related psychological outcomes and biological markers of
oxidative balance among breast cancer survivors. While effects
on overall fear of recurrence were modest, reductions in health-
related worry, gains in self-efficacy and favourable metabolic
shifts suggest that such approaches may enhance well-being during
survivorship. Further research using larger randomized cohorts,
longer follow-up periods and more rigorous control conditions is
needed to validate these findings and determine long-term clinical
applicability.
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