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Introduction: Breast cancer patients undergo extended treatments that affect their psychological state
and quality of life. There is a lack of studies examining the effects of holistic stress management in-
terventions (that combine stress perception, cognitive and lifestyle interventions) on mental health and
biological indices (e.g. cortisol concentrations) of breast cancer patients.
Materials and methods: This pilot randomized controlled trial provided the first assessment of the effects
of a novel, cognitive-based intervention, the Pythagorean Self-Awareness Intervention (PSAI), on psy-
chological symptoms, quality of life, sleep quality and lifestyle as well as on stress-related biological
measures of breast cancer patients undergoing adjuvant therapy. Standardized questionnaires were
administered at baseline and 8-weeksafter the intervention to evaluate quality of life, stress, depression,
and anxiety (primary outcomes). Sleep quality, lifestyle and hair cortisol concentrations were also
assessed (secondary outcomes).
Results: Forty-five breast cancer patients undergoing adjuvant therapy were randomly assigned to the
PSAI group (n ¼ 25) or the control group (n ¼ 20).Women in the PSAI group reported significant im-
provements post-intervention in total Quality of Life, specific aspects of Quality of Life [Physical well-
being, Social well-being, Emotional well-being, Functional well-being, Breast cancer concerns] as well
as Perceived stress, depression, anxiety and stress. Improvements in secondary outcomes included in-
crease in sleep quality, empowerment for healthy lifestyle and reduction of hair cortisol concentrations.
Conclusions: The PSAI was beneficial as complementary therapy in the women studied. Larger ran-
domized controlled trials with longer follow-up are needed to ascertain these findings.

© 2019 Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

According to global statistics, breast cancer is enlisted as the
most common diagnosis of female malignancy, with 2,088,849 new
cases reported in 2018 [1]. Women with breast cancer face several
physical and psychological cancer-related stressors that may
impact on patients for many years following treatment [2].

Such stressors, include treatment-related side effects (mastec-
tomy, lymphedema, menopausal symptoms, alopecia, weight
changes, surgical wounds and scars etc.) that may lead to body
icense (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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image distortion, sexual dysfunction/intimacy issues as well as low
self-esteem [3,4]. Also, breast cancer per se and breast cancer
treatments seem to burden the multiple role performance of
women in today’s society by disrupting family functioning, pro-
fessional and social life [5].

As psychological distress and anxiety are highly prevalent all
through disease trajectory, breast cancer patients seem to experi-
ence twice the degree of such issues, compared to the general fe-
male population, thus increasing their vulnerability to depression
[6].

Furthermore, breast cancer survivors often report concerns
about cancer recurrence which may lead to long-term anxiety and
depressive symptoms [7]. Additionally, distress symptoms of breast
cancer patients are underreported as medical screening may
condone the psychological status of this population [8].

Psychological symptoms of these patients should not be over-
looked [9] as they are linked to exacerbation of physical symptoms
and poorer quality of life [10,11].

Lifestyle of breast cancer patients as a stressor is also over-
looked. Women with breast cancer tend to abstain from physical
activity and gainweight [12,13] that lead to increased body cortisol,
increased visceral fat and disturbance of metabolic parameters,
such as glucose, cholesterol, C-reactive protein etc., that have been
linked to poor breast cancer prognosis [12e15].

Researchers of stress support that stress is caused by the in-
dividuals’ cognitive appraisal of situational relevance to well-being,
rather than by the stressor itself [16].

The cognitive processing and appraisal of an illness diagnosis,
plays a key role in adjustment [17]. Research in patients with breast
cancer or other chronic diseases has shown that maladaptive
cognitive responses (i.e. irrational, automatic and intrusive
thoughts) decrease adjustment to the disease and increase
vulnerability to stress, anxiety and depression [18].

Τhe first significant step towards cognitive reappraisal of these
cognitive distortions is self-awareness. Self-awareness is the ca-
pacity to introspection, identification of stressors, evaluation and
comparison of one’s current behavior to personal internal stan-
dards and values with an aim to become self-conscious through
objective self-evaluation [19]. Self-awareness as a tool of cognitive
reappraisal of the breast cancer diagnosis, may empower patients
to make conscious rather than impulsive and instinctive choices
based on negative thoughts about life-threatening consequences.
Self-awareness shapes the individual’s perception of stressful
events and situations and reduces the response to them [20], in-
creases self-control (i.e. the ability to handle personal feelings and
emotions under difficult conditions) and self-efficacy (i.e. in-
dividual’s internal beliefs about the ability to have an impact on the
events that affect his/her live) [21], thus improving the overall QoL
of these patients.

Stress management interventions in oncology care seem
imperative while all aforementioned are crucial when designing
such interventions for breast cancer patients.

Therefore, several cancer organizations such as the American
Cancer Society [22], the Canadian Cancer Society [23] or Lifestyle
Medicine health providers [24] have published specific recom-
mendations not only for cancer prevention but also for better
cancer prognosis. These recommendations include health aware-
ness, adoption of a healthy lifestyle (healthy weight, healthy eating,
active living, improvement of sleep quality and lymphedema
awareness) as well as management of emotional issues, that should
be taken into account shortly after diagnosis [25].

Among the most common techniques in dealing with breast
cancer’s psychological issues, cognitive-behavioral therapy (CBT)
showed to be effective in dealing with distress symptoms and
improving QoL in breast cancer patients and survivors, as it affects
emotions and behaviors [26]. Also, mindfulness interventions have
shown to successfully improve fatigue, cognitive functions and
psychological issues including emotional wellbeing, anxiety,
distress and depression, in women with breast cancer [27]. How-
ever, there is a lack of studies examining the effects of holistic stress
management interventions (that combine stress perception,
cognitive and lifestyle interventions) on mental health and bio-
logical indices (e.g. cortisol concentrations) of breast cancer
patients.

А recently introduced cognitive-based stress management
technique, the “Pythagorean Self-Awareness Intervention (PSAI)”,
seems to have promising effects on patients suffering from obesity,
insomnia, multiple sclerosis, mild cognitive impairment or acne
vulgaris. In a recent study of Simos et al. [28], implementation of
the PSAI for 8 weeks in adults with obesity, resulted in statistically
significant decreases in perceived stress, serum and saliva cortisol
concentrations, body mass index (BMI) and obesity-related bio-
markers. Also, in the study of Darviri et al. [29], patients with mild
cognitive impairment who took part in PSAI, showed significant
improvements in cognition, stress perception, anxiety, depression
and self-efficacy. Furthermore, the application of PSAI in patients
with multiple sclerosis improved significantly their physical and
psychosocial well-being and QoL [30]. In another study [31], sub-
jects suffering from chronic insomnia showed improvement after
participating in the PSAI for their stress management. Finally, in a
pilot study of individuals with acne vulgaris, implementation of the
PSAI improved the stage of acne [32].

Based on the necessity for improvingmental and physical health
we hypothesized that PSAI along with lifestyle modifications, used
as complementary therapy in breast cancer, would benefit patients
through cognitive reappraisal of distortions, mobilization of per-
sonal resources tomanaging cancer related-stressors and copewith
the disease, empowerment in increasing control over health and by
improving QoL in general. The aim of this study was to explore, for
the first time, the effects of the PSAI on mental health (stress,
anxiety, depression) and QoL during cancer treatment (primary
outcomes), as well as on sleep quality, lifestyle and hair cortisol
concentrations (secondary outcomes) of womenwith breast cancer
undergoing adjuvant therapy.

2. Materials and Methods

2.1. Study design - participants

This pilot, non-blinded, randomized, two-armed study was
conducted at the outpatient Breast Department of the General Anti-
Cancer Hospital Agios Savvas in Athens, Greece, over a period of 10
months, from February 2018 to December 2018. The study protocol
was approved by the Hospital’s Scientific and Ethics Committee
(Protocol n.12350/16-11-2017) and was consistent with the Decla-
ration of Helsinki. Participants were informed by the researcher
(MC), about the purposes and processes of the research and were
enrolled in the study only after submitting written informed con-
sent. Inclusion criteria were age older than 18 years, diagnosis of
primary malignancy of the breast confirmed with biopsy and active
anti-cancer adjuvant treatment (chemotherapy, radiation therapy
or hormonal therapy). Exclusion criteria included any psychiatric
co-morbidity (i.e. major depression, psychosis or drug abuse), any
metastasis or autoimmune disease, systematic corticosteroid
intake, previous participation in any study related to stress man-
agement and inability to read or write in the Greek language.

2.2. Randomization

Study participants were randomized into two groups, the
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Pythagorean Self-Awareness Intervention (PSAI) group and the
control group, based on random numbers generated by an online
random number generator (www.random.org).

3. Measurements

3.1. Socio-demographic, health and disease-related data

Participants were asked about their age, personal status,
educational level, professional status, parity and smoking habits.
Disease-related information, such as stage of cancer based on
American Joint Committee on Cancer TNM system (0-III), type of
surgery (mastectomy or lumpectomy), active adjuvant therapy
(chemotherapy, radiation therapy, hormonal therapy), hormonal
status as well as weight and height, were retrieved from patients’
medical records.

3.2. Questionnaires

A battery of self-report questionnaires was administered to
participants before initiation and after the end of the intervention.

3.2.1. Perceived Stress Scale (PSS)
Perceived stress was evaluated using the Greek version of the

PSS questionnaire, which consists of 14 items, each scored on a 5-
point Likert scale. There are seven positive and seven negative
items and the total score ranges from 0 to 56. Higher PSS scores
indicate higher levels of perceived stress over the past month
[33,34]. Reliability and internal consistency of PSS was very good in
both baseline and final measurements (Cronbach’s alpha: 0.91 and
0.96, respectively).

3.2.2. Depression, anxiety, stress scale (DASS-21)
Symptoms of depression, anxiety and distress were evaluated

using the Greek version of the DASS-21questionnaire which con-
sists of 21 items that generate 3 subscales (depression, anxiety,
stress). Each item is scored on a 5-point Likert scale. Specific cut-off
scores for each symptom describe the degree of severity (normal,
mild, moderate, severe, extremely severe) [35,36]. The reliability
and internal consistency in each axis was satisfactory (Cronbach’s
alpha initially DassDepression 0.93, DassAnxiety 0.92, DassStress
0.90, finally DassDepression 0.95, DassAnxiety 0.93, DassStress
0.92).

3.2.3. Functional Assessment of cancer therapy-breast module
(FACT-B)

Quality of life was assessed with the FACT-B questionnaire
(version 4), which consists of five subscales: physical well-being
(PWB), social well-being (SWB), emotional well-being (EWB),
functional well-being (FWB), and breast cancer concerns (BCC).
Subscales’ scores ranges are 0e28 for PWB, 0e28 for SWB, 0e24 for
EWB, 0e28 for FWB, 0e40 for BCC and the FACT-B total score range
is 0e148 [37].Reliability and internal consistency in each category
was satisfactory (Cronbach’s alpha initially PWB 0.91, SWB 0.81,
EWB 0.72, FWB 0.92 BCS 0.83, FACT-B 0.90and finally PWB 0.92,
SWB 0.85, EWB 0.75, FWB 0.95, BCC 0.86, FACT- B 0.97).

3.2.4. Pittsburgh Sleep Quality Index (PSQI)
The quality of sleep was assessed with the use of the Greek

version of the PSQI questionnaire [38]. The PSQI consists of 19 self-
reference questions, grouped in 7 components (subjective sense of
quality of sleep, awaking time, latency, duration, usual productivity
of sleep, use of medication for sleep and dysfunction during the
day). Scoring ranges from 0 to 3, which results in a global score that
ranges from 0 ¼ high quality of sleep to 21 ¼ low quality of sleep. A
total score �5 indicates poor sleep [39]. The reliability and internal
consistency in each category was satisfactory (Cronbach’s alpha
PSQIpre 0.85 and PSQIpost 0.88, respectively).

3.2.5. Healthy Lifestyle and Personal Control Questionnaire
(HLPCQ)

Participants were assessed about their health-related daily ac-
tivities with the use of the HLPCQ. The HLPCQ is designed to assess
the degree of someone’s control over ones’ daily activities i.e. diet,
everyday program, physical activity, socialization, and pessimistic
thoughts. The questionnaire consists of 26 items scored on a 4-
pointLikert scale ranging from 1 ¼ never/rarely to 4 ¼ always. A
higher score indicates increased health empowerment [40]. The
reliability and internal consistency in each category was satisfac-
tory (Cronbach’s alpha for HLPCQpre 0.88 and HLPCQpost0.91,
respectively).

3.2.6. Hair cortisol concentrations
To objectively measure the long-term stress and aggregation of

endogenous cortisol levels, hair tufts were collected from each
study participant, at baseline and 1 month after completion of the
intervention. Hair was collected from the posterior vertex of the
scalp and was cut off as close to the scalp as possible. The hair tufts
were taped to a piece of paper and remained in storage at room
temperature until analysis. The methodology for the analysis has
been described previously [41]. Hair has a fairly predictable growth
rate of approximately 1 cm/month. Therefore the most proximal
1 cm segment to the scalp approximates the past month’s cortisol
production; the second most proximal 1 cm segment approximates
the production during the month before that and so on [42]. Ana-
lyses were performed at the Unit of Clinical and Translational
Research in Endocrinology of the First Department of Pediatrics,
School of Medicine, National and Kapodistrian University of Athens,
at the Choremeio Research Laboratory in Athens, Greece.

3.3. Pythagorean Self-Awareness Intervention

Pythagorean Self-Awareness is based on the 71 Golden Verses of
Pythagoras [43] which are comprised of 71 lines of moral exhor-
tations, attributed to the ancient Ionian Greek philosopher Pytha-
goras of Samos (c. 570 e c. 495 BCE) [44]. The PSAI is a mental
technique that incorporates the golden verses of Pythagoras to
build the notion of self-awareness in the individuals by adjusting
the way they view themselves and the others. The technique is
comprised of 3 successive stages; 1st stage -sequential recall of
daily events; 2nd stage -primary contemplation on thoughts and
emotions related to each event; and 3rd stage -critical appraisal of
the individual’s attitude as an observer.

Unlike other techniques, this method does not use any mental
“trick” i.e. focusing on objects, senses, breathing or words, to ach-
ieve its purpose. Mindfulness and meditation, practice non-
judgmental consciousness without the use of critical self-
evaluation [45e47] which is a key difference from PSAI that en-
courages the individual to evaluate and modify lifestyle, relation-
ships, behavior, by using its critical self as an “internal observer”
and according to the Golden Verses moral framework.

In the Pythagorean Self-Awareness technique, thinking pro-
cesses and feelings cooperate and interact. To “activate and train”
the “inside observer” the individual must focus on inner con-
sciousness; use mental concentration and memory, while the reg-
ularity of technique application is extremely important for
achieving its benefits.

The key element of the neurophysiologic basis of the technique
is the activation of the Default Mode Network (DMN) that is a
neural brain connection system regarding self-relevant processes of

http://www.random.org
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cognition [48]. Neuroimaging research has shown that the DМN is
involved in discrete aspects of memory retrieval [49]. The DMN is
important in metacognitive processes of introspection (internal
cognition) and it is the basic element for alternating a person’s
behavior via inhibition of impulses and sentimental behavior [50].

Through recall of the actions of the day, self-observation and
self-assessment (verses 41, 42), individuals detect wrong choices
and unhealthy behaviors and are encouraged to initiate the process
of correction (verse 44). This internal dialogue promotes self-
referential awareness and mindfulness, resulting in correct
choices and the installation of a healthier lifestyle. Through self-
observation the individual has the opportunity to observe also
other aspects of one’s behavior, achieve a moral cognitive recon-
struction as dictated by the golden verses, and head towards self-
improvement. This may reduce stress and anxiety and improve
daily life [51].

3.4. PSAI implementation

A total of 8 sessions were delivered by MC (MSc in stress man-
agement, specialized in lymphedema of breast cancer patients) and
CD (Professor of health promotion and stress management) to the
intervention (PSAI) group. In the 1st individualized session, par-
ticipants completed the questionnaires and both groups received
the same information about distress and its effects on health. They
were also encouraged to adopt a healthy lifestyle i.e. adhere to the
Mediterranean diet, retain or lower their body mass index (BMI),
become physically active and adopt asleep routine. Information
about lymphedema and specific exercises as well as training in
diaphragmatic breathing were also delivered to each study partic-
ipant. Patients of the PSAI group were given pedometers as an
incentive for physical activity. Afterwards, participants of both
groups were monitored on a weekly basis. Patients in the control
group were contacted once per week via telephone. In each tele-
phone call, participants were briefly asked about their physical and
mental status with no further discussion or in-depth counseling.
The PSAI groupwasmonitored through face-to-face group sessions.
In the 2nd session, the intervention group was introduced to the
Pythagorean Self-Awareness Intervention. Participants were
instructed to practice the PSAI technique twice a day (at bedtime
and in the morning) in a quiet place at home. The technique was
presented to the participants in 5 simple steps, as shown in Table 1.

The next 6 sessions of the program were based on the golden
verses (9e45)exhortations about health awareness and lifestyle
modifications, and included lectures about health-awareness [52],
lifestyle modifications [53], circadian rhythms [54,55], memory
[56], cognitive reconstruction and appraisal of interpersonal re-
lationships [57]. With reference to the golden verses, for example,
to verses 32e35 (verse 32 “In no way neglect the health of your
body”; verse 33 “But give it drink and food in duemeasure, and also
the exercise of which it needs”) participants were given scientific
advice according to current lifestyle medicine recommendations in
order to optimize overall health [52], about diet (Mediterranean
diet) [52], physical activity (10.000steps/day self-monitored with
Table 1
Steps of PSAI implementation.

Step 1: Sit at bedside, breath diaphragmatically for 5e10 min and then read the go
Step 2: Recall every event of the day in the exact sequence that it happened
Step 3: Visualize yourself as an observer of another person. To enhance recall of even

(verses 32e35) and assess accomplishment of goals set during morning pr
Step 4: Critically appraise each selected experience using three questions (verse 42)

ought to have done?”. Remember to stay emotionally detached, examine t
Step 5: In the morning, immediately after waking up, quickly summarize the conc

PSAI: Pythagorean Self-Awareness Intervention.
pedometers) [58] and healthy routine of sleep [59], always in
respect of their doctor’s approval.

The PSAI sessions took place once a week and lasted for 180 min
with 10 min interval. Each session was divided into two sections;
the first section (50 min) included feedback from the participants
about their experiences with the technique (i.e. questions or diffi-
culties) and clarifications to queries about the technique; the sec-
ond section (2 h with a 10 min interval in between) included
several thematic lectures and presentations on the session’s topic.

During the final session, final assessments were made.
Compliance to the technique was assessed by weekly diaries that
participants had to keep and submit to the researchers in each
session.

3.5. Statistical methods

Between-group comparisons for baseline data were performed
with the use of Pearson’s exact chi-square and Mann-Whitney U
tests for categorical and interval characteristics, respectively. Ab-
solute differences (D ¼ final measurement minus baseline mea-
surement) were used as dependent variables in the Mann-Whitney
U tests for between-group comparisons. The effect sizes of the
intervention were calculated by the following formula: rho ¼ Z/
N0.5, where rho is the effect size (<0.3 small, 0.3e0.5 moderate and
>0.5 large effect size), Z is the score of each Mann-Whitney U test,
and N is the study sample. The level of significance was set p < 0.05
for all analyses. BMI was calculated as the ratio of body weight to
the square of height (kg/m2). Statistical calculations were per-
formed using the SPSS for Windows (version 25.0) statistical soft-
ware (SPSS Inc., Chicago, IL, USA).

4. Results

4.1. Study participants’ characteristics

The study sample initially consisted of 60 female patients, of
which 30 were assigned to the intervention group and 30 to the
control group. The flow diagram of the study is illustrated in Fig. 1.
No drop-outs were noted during the follow up in either group.
However, 15 patients from both groups were not included in the
analysis, even though they had completed the program, because
they had to receive orally synthetic cortisol as part of their treat-
ment regimen, that was decided after study recruitment. Finally, 45
patients were analyzed (PSAI group N ¼ 25/Control group N ¼ 20).
Patients in the intervention group showed full compliance with the
PSAI, as assessed by the weekly diaries and full participation in all
sessions. No harm or side-effects were reported by any participant.
Participants’ baseline characteristics are presented in Table 2.

There were no significant differences between study groups at
baseline. The majority of participants was middle-aged (mean
age ± SD 52.7 ± 8.5 years), non-smokers(46.7%), divorced (37.8%),
had children (56.6%), had completed higher education(57.8%) and
were employed (68.9%). As for their health and disease-related
characteristics, participants were generally overweight (mean
lden verses, with emphasis on verses 9e45.

ts, categorize them as follows: diet, physical activity, sleep, interpersonal contacts
actice.
: “In what have I done wrong ?What have I done right ?What have I omitted that I
he performed actions and disapprove or endorse accordingly (verses 9e45).
lusions of the previous night practice and set goals for the upcoming day.



Fig. 1. Flow Diagram of the study.
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BMI ± SD 27.8 ± 5.6kg/m2), almost half had undergone single
mastectomy (51.1%) and were in premenopausal status (51.1%),
more than a third were diagnosed with breast cancer stage I
(35.6%), and the majority were treated with radiation therapy
(62.2%) at the time of assessment. Regarding psychological symp-
toms, participants showed mild to moderate depression and
distress and a moderate degree of anxiety (DASS 21).Patients had a
moderate quality of life (FACT-B) during breast cancer treatment
and very poor quality of sleep (PSQI). Finally, lifestyle and personal
control measurements were poor (HLPCQ) for both groups
(Table 3).
4.1.1. Primary endpoint analyses
Adjusted mean differences, standard deviations, p values, and

effect sizes for the PSAI group versus the Control group for each
primary outcome are presented in Table 4.

Statistically significant improvements in favor of the PSAI group
were noted for BMI(p ¼ 0.037), perceived stress (p ¼ 0.000),
depression (p¼ 0.017), anxiety (p¼ 0.007) and distress (p¼ 0.003).
Moreover, statistical improvements were noted in all subscales
[PWB (p ¼ 0.025), SWB (p ¼ 0.001), EWB (p ¼ 0.002), FWB
(p ¼ 0.001), BCS (p ¼ 0.001)and FACT-B total score treatment
(p ¼ 0.004)] that comprise quality of life during cancer therapy.
Furthermore, statistically significant improvements were noticed in
sleep quality (p ¼ 0.002), healthy lifestyle and personal control
(p ¼ 0.004) and total hair cortisol concentrations (p ¼ 0.000). Ac-
cording to the effect size, PSAI had a large impact on perceived
stress, FACT-B total score, SWB, EWB, FWB, sleep quality, healthy
lifestyle empowerment, and total hair cortisol concentration.
Moderate effect sizewas found in depression, anxiety, stress (DASS)
and physical well-being. Finally, a small effect size was found in
BMI.
5. Discussion

The present study shows, for the first time, the advantages of the
novel Pythagorean Self-Awareness Intervention for breast cancer
patients undergoing adjuvant therapy. Our hypothesis that a ho-
listic program of cognitive-based stress management combined
with lifestyle counseling, would improve psychological issues
(distress, anxiety, depression), QoL during cancer treatment, sleep
quality, lifestyle and hair cortisol concentrations of breast cancer
patients during active therapy was supported by the study findings.
The strongest effect size was observed in Perceived stress, QoL,
Sleep quality, Healthy lifestyle empowerment and total hair cortisol
concentrations. Many studies have investigated the effects of
different stress management methods in breast cancer patients.
Specifically, a recent meta-analysis of breast cancer patients
showed that CBT can improve perceived stress and QoL [60].
Indeed, the decrease of perceived stress and also the improvement



Table 2
Baseline socio-demographic and disease-related characteristics of study participants.

Referential measurements PSAI group (N ¼ 25) Control group (N ¼ 20) p value

Age (mean ± SD) 52.8 ± 7.88 51.8 ± 8.63 0.73
Personal status
Single 3 (12%) 7 (35%) 0.35
Married 10 (40%) 5 (25%)
Divorced 11 (44%) 6 (30%)
Widowed 1 (4%) 2(10%)
Parity
Yes 16 (64%) 9 (45%) 0.21
No 9 (36%) 11 (55%)
Educational level
Primary school (6 years) 0% 1 (5%) 0.07
Secondary (9 years) 0% 3(15%)
High school (12 years) 9 (36%) 6 (30%)
Higher education (�14 years) 16 (64%) 10 (50%)
Working status
Retired 4 (16%) 4 (20%) 0.40
Unemployed 2 (8%) 4 (20%)
Employed 19 (76%) 12 (60%)
BMI 28.3 ± 5.12 26.5 ± 6.18 0.34
Smoking
Yes 5 (20%) 4 (20%) 0.78
No 11 (44%) 10 (50%)
Ex-smoking 9 (36%) 6 (30%)
Type of surgery
Lumpectomy 12 (48%) 7 (35%) 0.21
Single mastectomy 13 (52%) 10 (45%)
Double mastectomy 3 (15%)
Cancer Stage
In situ 5 (20%) 4 (20%) 0.88
I 10 (40%) 6(30%)
IIA 3 (12%) 4 (20%)
IIB 3 (12%) 4 (20%)
IIIA 4 (16%) 2 (10%)
Adjuvant Therapy
Hormonal therapy 6 (24%) 4 (20%) 0.52
Chemotherapy 3 (12%) 4 (20%)
Radiation therapy 16 (66%) 12 (60%)
Hormonal Status
Pre-menopausal 12 (48%) 11 (55%) 0.65
Menopause 13 (52%) 9 (45%)

PSAI: Pythagorean Self-Awareness Intervention, BMI: Body Mass Index

Table 3
Psychometric measurements and hair cortisol concentrations of study groups.

Referential measurements PSAI group (N ¼ 25) Control group (N ¼ 20) p value

PSS (mean ± SD) 29.55 ± 8.82 31.06 ± 9.09 0.62
DassDepression (mean ± SD) 6.05 ± 6.34 8.8 ± 6.41 0.21
DassAnxiety (mean ± SD) 6 ± 5.8 6.4 ± 6.66 0.85
DassStress (mean ± SD) 8.5 ± 5.91 10.2 ± 5.77 0.40
FACT-B (mean ± SD) 75.6 ± 18.45 80.3 ± 17.58 0.45
PWB (mean ± SD) 18.35 ± 5.61 21 ± 2.64 0.10
SWB (mean ± SD) 13.85 ± 4.92 12.6 ± 6.33 0.51
EWB (mean ± SD) 13.25 ± 4.76 12.46 ± 5.5 0.65
FWB (mean ± SD) 9.75 ± 4.58 10.73 ± 5.36 0.56
BCC (mean ± SD) 20.40 ± 4.88 23.53 ± 6.22 0.10
PSQI (mean ± SD) 9 ± 5.09 9.4 ± 3.79 0.80
HLPCQ (mean ± SD) 35.65 ± 13.37 35.26 ± 12.33 0.93
HCCmean (min-max) 20.72 (7.01e37) 17.62 (6.21e32.53) 0.25

BCC: Breast Cancer Concerns, BMI: Body Mass Index, EWB: Emotional Well-Being, FACT-B: Functional Assessment in Cancer Treatment-Breast, FWB: Functional Well-
Being, HCC: Hair Cortisol Concentration, HLPCQ: Healthy Lifestyle and Personal Control Questionnaire, PSAI: Pythagorean Self-Awareness Intervention, PSS: Perceived
Stress Scale, PSQI: Pittsburgh Sleep Quality Index, PWB: Physical Well-Being, SD: Standard Deviation, SWB: Social Well-Being.
Frequencies were analyzed by Pearson’s chi-square (categorical by categorical comparisons) and non-parametric Mann-Whitney U test (categorical by quantitative
comparisons).
*Level of significance p < 0.05.

M. Charalampopoulou et al. / The Breast 49 (2020) 210e218 215
of the QoL in breast cancer patients have been associated with
better adjustment to the disease and could even serve as a prog-
nostic factor along with medical parameters [61]. Our results in
sleep quality are similar to the study of Pelekasis et al. [62] who
tested CBT in combination with lifestyle modifications in 53
women who were receiving chemotherapy. Sleep improvement as
an outcome in oncologic populations interventions, is an important
finding as there is evidence that poor quality of sleep may be



Table 4
Comparisons of outcomes’ differences across study groupsa.

Measurements (mean ± SD) PSAI group (N ¼ 25) Control group (N ¼ 20) 95% CI p value Effect size

DBMI score - 0.77 ± 0.86 0.35 ± 1.73 �1.93,-0.16 0.037* 0.3
DPSS score �15.6 ± 10.09 2.6 ± 8.44 �23.86, �10.83 0.000* 0.8
DDepression score �3.7 ± 5.22 �0.2 ± 2.27 �6.35, �0.67 0.017* 0.4
Danxiety score �3.95 ± 5.99 0.53 ± 1.12 �7,54, �1.35 0.007* 0.5
Dstress score �4.5 ± 5.52 �0.26 ± 0.72 �7.20, �1.04 0.003* 0.5
DFACT-B scoreb 44.05 ± 17.04 �11.2 ± 17.99 40.16, 65.31 0.004* 0.6
DPWB scoreb 7.1 ± 4.49 �3.86 ± 6.99 6.17, 14.27 0.025* 0.4
DSWB scoreb 5.25 ± 4.43 �0.13 ± 2.41 2.94, 7.93 0.001* 0.6
DEWB scoreb 8.7 ± 4.54 �2.06 ± 5.4 6.83, 13.89 0.002* 0.6
DFWB scoreb 10 ± 4 �2.06 ± 3.71 8.80, 14.32 0.001* 0.7
DBCC scoreb 13 ± 4.24 �3.06 ± 3.91 12.11, 18.38 0.001* 0.6
DPSQI score �4.21 ± 6.45 2.35 ± 3.75 �10.66, �2.47 0.002* 0.6
DHLPCQ scoreb 17.4 ± 12.65 �3.86 ± 6.23 12.86, 27.43 0.004* 0.6
DHCC �8.14 ± 5.83 1.17 ± 3.46 �12.67, �5.95 0.000* 0.7

BCC: Breast Cancer Concerns, BMI: Body Mass Index, EWB: Emotional Well-Being, FACT-B: Functional Assessment in Cancer Treatment-Breast, FWB: Functional Well-Being,
HCC: Hair Cortisol Concentration, HLPCQ: Healthy Lifestyle and Personal Control Questionnaire, PSAI: Pythagorean Self-Awareness Intervention, PSS: Perceived Stress Scale,
PSQI: Pittsburgh Sleep Quality Index, PWB: Physical Well-Being, SD: Standard Deviation, SWB: Social Well-Being.
*Level of significance p < 0.05.
Effect size is calculated as rho ¼ Z/N0.5.

a Non-parametric Mann-Whitney U tests for categorical by numerical comparisons.
b Positive difference on these scales indicate improvement.
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associated with increased breast cancer mortality [63]. Sleep
quality improvement can be attributed to every night’s practice of
self-evaluation and self-judgment just before sleep. Guided by the
“compass” of the golden verses and not by consolidated beliefs, the
night’s practice settles the events of the day, thus decreasing non-
beneficial internal dialogues and enhancing perceived self-efficacy.
Research in breast cancer patients shows that perceived self-
efficacy affects actions and coping behaviors and assists in the
adjustment process after a cancer diagnosis [64,65].

In terms of healthy lifestyle empowerment research has shown
that unhealthy lifestyle choices increase the risk for cancer and
non-cancer mortality in women with breast cancer [66,67]. Our
finding of lifestyle empowerment following the PSAI, suggests pa-
tients’ motivation and mobilization to take action and increase of
their “fighting spirit”, that has been shown to enhance the effec-
tiveness of the immune system that is imperative for survival [68].

Following the PSAI, hair cortisol concentrations decreased
significantly. To our knowledge this is the first study investigating
the effect of a cognitive-based stress management intervention on
hair cortisol. Other studies focus on serum or saliva cortisol mea-
surements that represent cortisol concentrations at a single point in
time and are subject to major physiological daily fluctuations,
making the assessment of long-term systemic exposure to cortisol
difficult. Hence, a single measurement cannot reflect the aggrega-
tion of systemic exposure [69] which, on the other hand, is reflected
in hair cortisol measurement.

Study limitations include the small sample size, the lack of long-
term follow-up, the lack of measurement of cancer related bio-
markers, the lack of a patient group of different educational level or
comparison with another cognitive-based stress management
technique. As such, generalization and validity of the results cannot
be safely verified.

6. Conclusions

The PSAI improved psychological symptoms, QoL, sleep quality
and lifestyle as well as the stress-related biological index of hair
cortisol in breast cancer patients under adjuvant anti-cancer
treatment. Future large-scale randomized controlled trials, not
only of cancer patients but also of cancer survivors, of longer
follow-up, measuring more sophisticated indices (such as immune
biomarkers) are warranted to fully explore the potential of PSAI to
be used as an effective complementary tool to alleviate stress and
improve the QoL in this patient population.
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