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Πεξίιεςε 

Δηζαγσγή-Οη αζζελείο κε θαξθίλν ηνπ καζηνύ ππνβάιινληαη ζε καθξόρξνλεο ζεξαπείεο 

πνπ επηδξνύλ αξλεηηθά ηόζν ζηε θπζηθή ηνπο όζν θαη ζηελ ςπρνινγηθή ηνπο θαηάζηαζε. 

Γηα ην ιόγν απηό ρξεηάδνληαη νιηζηηθέο παξεκβάζεηο γηα ηελ ζηήξημή ησλ γπλαηθώλ απηώλ 

θαηά ηε δηάξθεηα ηεο αληηθαξθηληθήο αγσγήο. 

Μέζνδνο θαη Τιηθό-Απηή ε πηινηηθή ηπραηνπνηεκέλε θιηληθή δνθηκή παξέρεη ηελ πξώηε 

αμηνιόγεζε κίαο θαηλνηόκνπ γλσζηαθήο παξέκβαζεο γηα γπλαίθεο κε θαξθίλν ηνπ καζηνύ 

θαηά ηε δηάξθεηα ηεο αληηθαξθηληθήο αγσγήο κε ζηόρν ηε βειηίσζε ηεο πνηόηεηαο δσήο, ηε 

κείσζε ηνπ αληηιακβαλόκελνπ ζηξεο, ηνπ άγρνπο θαη ησλ θαηαζιηπηηθώλ ζπκπησκάησλ. 

Σαξάληα πέληε γπλαίθεο δηαγλσζκέλεο κε θαξθίλν ηνπ καζηνύ πνπ βξίζθνληαλ ζε ελεξγή 

αληηθαξθηληθή αγσγή ηπραηνπνηήζεθαλ θαη θαηαλεκήζεθαλ ζηελ νκάδα ηεο Ππζαγνξείνπ 

Απηνγλσζίαο(Ν=25) θαη ζηελ νκάδα ειέγρνπ πνπ έιαβε κία ελεκεξσηηθή 

ζπλεδξία(Ν=20). Γηα ηελ αμηνιόγεζε ησλ επηδξάζεσλ ηνπ πξνγξάκκαηνο 

ρξεζηκνπνηήζεθαλ ζηαζκηζκέλα ζηελ Ειιεληθή γιώζζα εξσηεκαηνιόγηα πξηλ ηελ 

έλαξμε ηνπ πξνγξάκκαηνο θαη 8 εβδνκάδεο κεηά. Τα εξσηεκαηνιόγηα πνπ 

ρξεζηκνπνηήζεθαλ αμηνιόγεζαλ ηελ πνηόηεηα δσήο, ην ζηξεο, ην άγρνο θαη ηα 

θαηαζιηπηηθά ζπκπηώκαηα (πξσηνγελείο ζηόρνη), θαζώο θαη ηελ πνηόηεηα ύπλνπ, ηελ 

πηνζέηεζε πγηεηλνύ ηξόπνπ δσήο (δεπηεξνγελείο ζηόρνη) ησλ αζζελώλ. Επηπιένλ, γηα ηελ 

αληηθεηκεληθή κέηξεζε ηνπ ζηξεο θαη ζπγθεθξηκέλα ηελ ζπγθέληξσζε θνξηηδόιεο, 

ειήθζεζαλ δείγκαηα ηξίραο θεθαιήο, πξηλ ηελ έλαξμε ηνπ πξνγξάκκαηνο θαη έλα κήλα 

κεηά ηελ νινθιήξσζε ηνπ πξνγξάκκαηνο. 

Απνηειέζκαηα-Οη νκάδα ηεο Ππζαγνξείνπ Απηνγλσζίαο αλέθεξε ζηαηηζηηθά ζεκαληηθή 

βειηίσζε ζηε ζπλνιηθή Πνηόηεηα Ζσήο (P=0.004) θαη ζηηο επηκέξνπο παξακέηξνπο ηεο 

Πνηόηεηαο  Ζσήο νη νπνίεο πεξηιακβάλνπλ :ηελ Φπζηθή Επεμία(P=0.025), ηελ Κνηλσληθή 

Επεμία (P=0.001), ηε Σπλαηζζεκαηηθή Επεμία (P=0.002), ηε Λεηηνπξγηθή Επεμία (P=0.001), 

ηηο Αλεζπρίεο πνπ ζρεηίδνληαη κε ηνλ θαξθίλν ηνπ καζηνύ(P=0.001), θαζώο επίζεο 

ζεκεηώζεθε ζηαηηζηηθά ζεκαληηθή κείσζε ηνπ αληηιακβαλόκελνπ ζηξεο(P=0.000), ησλ 

θαηαζιηπηηθώλ ζπκπησκάησλ (P=0.017), ηνπ άγρνπο (P=0.007) θαη ηνπ ζηξεο (P=0.003) 

σο πξσηνγελείο ζηόρνη. Όζνλ αθνξά ηνπο δεπηεξνγελείο ζηόρνπο ζεκεηώζεθαλ 

ζηαηηζηηθά ζεκαληηθέο βειηηώζεηο ζηελ πνηόηεηα ηνπ ύπλνπ, ζηελ ελδπλάκσζε 

πηνζέηεζεο ελόο πγηεηλνύ ηξόπνπ δσήο θαζώο θαη ζηελ ζπλνιθή ζπγθέληξσζε 

θνξηηδόιεο ηξίραο (P<0.05 γηα όια). 

΢πκπεξάζκαηα-Η Ππζαγόξεηνο Απηνγλσζία κπνξεί λα εθαξκνζηεί κε πηζαλά νθέιε ζε 

γπλαίθεο κε θαξθίλν ηνπ καζηνύ θαηά ηε δηάξθεηα ελεξγήο αληηθαξθηληθήο αγσγήο. 
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Ωζηόζν, γηα ηελ επηβεβαίσζε ησλ επηδξάζεσλ ηνπ πξνγξάκκαηνο, είλαη απαξαίηεηε ε 

εθαξκνγή  ζε κεγαιύηεξν ηπραηνπνηεκέλν δείγκα κε κεγαιύηεξε δηάξθεηα 

παξαθνινύζεζεο. 

 

Λέμεηο θιεηδηά:  γλσζηαθή ηερληθή, θαξθίλνο καζηνύ, αληηθαξθηληθή αγσγή, 

πνηόηεηα δσήο, ζηξεο, θνξηηδόιε ηξίραο  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 

 

Stress management and health promotion intervention onbreast 

cancer patients 

Abstract 

Background-Breast cancer patients undergo extended treatments that affect their 

physical and psychological state, leading to deterioration in quality of life. Holistic 

interventions are needed to support these patients. 

Method-This a pilot randomized trial that provided the first assessment of a novel, 

cognitive-based intervention for breast cancer patients undergoing adjuvant therapy 

targeting to improve  health-related quality of life, reduce perceived stress, anxiety, 

depression. Forty five breast cancer patients undergoing adjuvant therapy were randomly 

assigned to the Pythagorean Self-Awareness Intervention (PSAI) group (n = 25) or an 

informative session control group (n = 20). Standardized questionnaires were 

administered before and 8-weeks after intervention to evaluate quality of life, stress, 

depression and anxiety (primary outcomes), as well as sleep quality, adopting of a 

healthy lifestyle (secondary outcomes). In addition, hair samples were collected to 

assess cortisol concentration, at baseline and 12-weeks after the end of the program. 

Results-Women in the PSAI group reported significantly improvement in total Quality of 

Life at week 8 (P=0.004),specific aspects of Quality of Life; Physical well-

being(P=0.025),Social well-being(P=0.001), Emotional well-being (P=0.002), Functional 

well-being(P=0.001), Breast cancer concerns(P=0.001) as well as Perceived stress 

(P=0.000), depression (P=0.017), anxiety(P=0.007), stress ( P=0.003) as primary 

outcomes. Improvements in secondary outcomes included increase in quality of sleep, 

empowerment of a healthy lifestyle and reduction in hair cortisol concentrations (P<0.05 

for all). 

Conclusions-The Pythagorean Self-Awareness Intervention can be considered as 

feasible and potentially beneficial for women undergoing breast cancer adjuvant therapy. 

However, it is necessary to be tested through a larger randomized controlled trial with 

longer follow-up to ascertain its effects. 

 

 

Keywords:  cognitive-based, breast cancer, adjuvant therapy, quality of life, stress, 

hair cortisol 
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΢ηάζκηζε ηνπ εξσηεκαηνινγίνπ “Κιίκαθα ΢ηξεο ζε Πξόζθαηα Γηαγλσζκέλεο κε 

Καξθίλν ηνπ Μαζηνύ”. 

Πεξίιεςε 

΢ηόρνο-Ο ζηόρνο απηήο ηεο κειέηεο ήηαλ λα εμεηαζηεί ε εγθπξόηεηα θαη ε αμηνπηζηία 

ελόο λένπ εξγαιείνπ, ηελ Κιίκαθα Σηξεο ζε Πξόζθαηα Δηαγλσζκέλεο κε Καξθίλν ηνπ 

Μαζηνύ ζηνλ Ειιεληθό πιεζπζκό, εξγαιείν ην νπνίν δεκηνπξγήζεθε γηα λα αμηνινγεί ην 

ζηξεο γπλαηθώλ πξόζθαηα δηαγλσζκέλσλ κε θαξθίλν ηνπ καζηνύ. 

Μέζνδνο-Εθαξκόζακε ΑλάιπζεΚύξησλ Σπληζησζώλ (ΑΚΣ) ζηα 17 αληηθείκελα ηεο 

θιίκαθαο. 

Απνηειέζκαηα-Από ηελ ΑΚΣ πξνέθπςαλ 4 παξάγνληεο: 1. Πξνζσπηθή δσή, 2. 

Δηαδηθαζηηθά ζέκαηα, 3. Αληηκεηώπηζε πξνθιήζεσλ, 4. Ψπρνινγηθό θνξηίν. Όιεο νη 

ππνθιίκαθεο θάλεθε λα έρνπλ ηθαλνπνηεηηθή εζσηεξηθή ζπλνρή θαη δηαθύκαλζε, ζρεηηθά 

κε ηε δηαθύκαλζε ησλ ζεσξεηηθώλ ζθνξ. Επηπιένλ, ην ζπλνιηθό ζθνξ ησλ ππνθιηκάθσλ 

θαζώο θαη ηα επηκέξνπο ζθνξ ηεο θάζε ππνθιίκαθαο ζπζρεηίζηεθαλ ζεκαληηθά κε ηελ 

Κιίκαθα Αληηιακβαλόκελνπ Σηξεο θαη ηελ Κιίκαθα Ννζνθνκεηαθνύ Άγρνπο θαη 

Καηάζιηςεο, ππνδεηθλύνληαο θαιή εγθπξόηεηα θξηηεξίνπ. Τέινο, βξέζεθαλ ζεκαληηθέο 

ζπζρεηίζεηο κε ηα θνηλσληθά-δεκνγξαθηθά ραξαθηεξηζηηθά θαζώο θαη κε ηηο πιεξνθνξίεο 

ζρεηηδόκελεο κε ηελ πάζεζε ηνπ δείγκαηνο. 

΢πκπέξαζκα- Η εμεηαδόκελε θιίκαθα βξέζεθε λα έρεη απνδεθηή αμηνπηζηία θαη θαιή 

εγθπξόηεηα ζηε κέηξεζε ηνπ ζηξεο ζε πξόζθαηα δηαγλσζκέλεο γπλαίθεο κε θαξθίλν ηνπ 

καζηνύ. 
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Reliability and validity of the instrument Newly Diagnosed Breast Cancer Stress 

Scale in Greek population 

Abstract 

Aim: The aim of this study was to examine the validity and the reliability of a novel 

measurement tool, the Newly Diagnosed Breast Cancer Stress Scale (NDBCSS) in 

Greek population, which aimed to assess distress in patients recently diagnosed with 

breast cancer. 

Methods: We performed principal component analysis (PCA) of the 17 items of the 

scale.  

Results: The PCA resulted in 4 factors: 1.Personal life, 2. Procedural issues, 3.Facing 

challenges and 4. Psychological load. All subscales showed satisfactory internal 

consistency and variance, relative to theoretical score ranges. Subscale scores and total 

score were significantly correlated with perceived stress and hospital anxiety and 

depression scale, implying good criterion validity. Associations with Sociodemographic 

and disease related information was also found. 

Conclusion: The NDBCSS resulted in acceptable reliability and good validity in 

measuring distress in patients newly diagnosed with breast cancer. 

 

Key words: Validation, Newly Diagnosed Breast Cancer Stress Scale (NDBCSS), breast 

cancer, distress 
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Stress Management and health promotion intervention in Breast Cancer 

Patients. 

1. Introduction 

Health related quality of life is a major explored variable in oncology clinical trials 

nowadays, not only as a parameter of quality care1,2but alsoas a prognostic health 

factor.3Among cancer types, breast cancer represents a unique condition for several 

reasons. Firstly, it is enlisted as the first most diagnosed type of female malignancy, with 

2,088,849 new cases in 2018.4Secondly; steadily arising percentages of long-term 

survival rates after diagnosisare transforming breast cancer, from a life-threatening 

illness into a chronic disease.5 Thirdly, loss of breast can affect the female identity, 

contributing negatively to her already stressful with multiple roles life, in today’s society. 

What is more, breast cancer patients undergo prolonged treatments that inevitably raise 

psychological and physical issues.6Such issues include symptoms of stress, anxiety and 

depression as well as disturbed sleep quality that come along with negative effects on 

Health related Quality of Life-HrQoL.7,8 HrQoL refers to physical and psychological 

functioning and it is also dependent  on health, professional, family life, living conditions 

as well as the surrounding environment.9Among,the various medical, sociodemographic, 

and psychological elements, stress remains a distinctelement in deteriorating the HrQoL 

in cancer patients, which further hinders their disease prognosis.10 

While acute stress serves as a protective mechanism, chronic stress accompanied by 

behavioral changes in response to chronic stress(increase in alcohol consumption, a loss 

of sleep, a sedentary life or a degradation of the diet) has devastating effects in human 

body.11
 Chronic stimulation of the Stress system and dysregulation of Hypothalamic 

Pituitary Adrenal axis by means of stress hormonesareconsidered etiologic factors for 

several disorders of neuro-endocrine, gastrointestinal and immune system.
12

 

Regarding breast cancer, it has been found that both stress and life style are implicated 

in breast cancer metastasis as well as in cancer survival.13,14,15,16
 

 

In more details, Sephton et al.16examined the association between diurnal variation of 

salivarycortisol in 104 patients with metastatic breast cancer and subsequent survival 

and concluded that dysregulation of diurnal cortisol rhythm was associated with earlier 

mortality. Furthermore, the recent study of Obradović et al.17examined the role of 
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glucocorticoids in breast cancer metastasis based on animal models. Researchers found 

that increased levels of stress hormones activate glucocorticoid receptors, leading to 

increased colonization and heterogeneity of cancer cells that finally lead to decreased 

survivorship. Glucocorticoid receptors also mediate in the effects of synthetic products of 

cortisol, such as dexamethasone that is widely prescribed for side effects of 

chemotherapy. 

Several psychosocial interventions in oncology care such as cognitive behavioral 

therapy, mindfulness, and relaxation therapy have shown to successfully improve 

psychological issues, QoL18,19,20,21,22as well as cortisol reduction  in blood serum23,24or 

saliva.25,26,27 Such interventions not only assist patients during their cancer treatment but 

also mediate to the transition phase from disease to survivorship. 28,39 

Preparing breast cancer patients to survivorship is another important issue.According to 

the recommendations of Lifestyle Medicine, health awareness and the adopting of a 

healthy lifestyle (healthy weight, healthy eating, active living, improvement of sleep 

quality and lymphedema awareness),must be implemented30,31,32,33 shortly after 

diagnosis.34 

Based on the aforementioned needs, we hypothesize that a holistic program of stress 

management along with lifestyle modifications, will improve QoL in breast cancer patients 

during adjuvant therapy. In this way, we formulated an 8-week cognitive based-stress 

management and health promotion program for newly diagnosed breast cancer patients 

undergoing adjuvant therapy(chemotherapy, radiation therapy, hormonal therapy), using 

a non-conventional technique, the ―Pythagorean Self-Awareness Intervention‖ and we 

tested it in a pilot randomized controlled trialon psychological well-being (stress, anxiety, 

depression), HrQoL with cancer treatment (primary outcomes), sleep quality ,adopting of 

a healthy lifestyle and hair cortisol concentration(secondary outcomes). 

2. Method 

2.1 Study design 

This is a pilot, non-blinded, randomized, two-armed group with a follow up of 8 

weeks with a distribution of 27 patients in the intervention group and 23 in the control 

group. No changes were made to the study protocol after initiation. 
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2.2 Participants and procedure 

The study was conducted at the outpatient breast department of Agios Savvas 

Regional Cancer Hospital in Athens,Greece from February to December 2018. The study 

protocol was approved by the hospital’s Scientific and Ethics Committee and was 

consistent with the Declaration of Helsinki. Participants were informed in person by the 

researcher CM, about the purposes and processes of the study and were enrolled only 

after submitting written informed consent. Conforming to the inclusion criteria, individuals’ 

age had to be above 20 years, had been operated forprimary malignancy of breast while 

receiving adjuvant therapy for breast cancer. Exclusion criteria included co-morbidity with 

any psychiatric disease (e.g. major depression, psychosisor drug abuse), any metastasis 

or autoimmune disease, oral intake of synthetic cortisol, previous participation in any 

study related to stress management and inability to read or write in Greek language. 

2.3 Baseline and final measurements 

A battery of self-report questionnaires was administered to participants before 

initiation and after the end of the intervention. 

2.3.1 Socio-demographic, health and disease related information 

Participants’ socio-demographics included age, personal status, educational level, 

professional status and maternity. Participants were also asked about their weight, height 

and smoking habit. Disease related information such as type of surgery (mastectomy or 

lumpectomy), stage of cancer based on American Joint Committee on Cancer TNM 

system (0-III), adjuvant therapy (chemotherapy, radiation therapy, hormonal therapy) and 

hormonal status were retrieved from patients’ medical records. 

2.3.2 Perceived Stress Scale (PSS-14) 

The PSS consists of 14 items that evaluate the degree of stress levels perceived 

by an individual in the exposure of several life conditions over the previous month. Each 

item is rated on a 5-degreeLikert scale (scoring from 0=never to 4= very often). There are 

seven positive and seven negative items and the total score results by reversing the 

seven positive items and then summing all 14 items (maximum total score=56, minimum 

total score=0). Higher PSS scores indicate higher levels of perceived stress for the last 

month.35 
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 This scale has proved satisfactory psychometric properties in the Greek population.36 

Reliability and internal consistency for this scale of the fourteen points was very good in 

both baseline and final measurements (Cronbach’s alpha: 0.91 and 0.96, respectively). 

2.3.3 Depression, Anxiety, Stress Scale 21 (DASS-21) 

DASS-21 is a questionnaire that consists of 3 axes that measure symptoms of 

depression, anxiety and stress in the past week. The individual replies in a 5-degree 

Likert scale from 0= ―not true for me at all‖, to 3= ―applied to me very much or most of the 

times‖.37At the end, 3 scores come up, one for each axis.Specific cut-off scores for each 

axis describe the degree of severity (Normal, Mild, Moderate, Severe, Extremely severe). 

The scale has shown good psychometric properties in the Greek population.38The 

reliability an 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) 

2.3.4 Health related quality of life with breast cancer 

 Version 4 of the Functional Assessment of Cancer Therapy-Breast module(FACT-

B)39 was used to measure quality of life in the past week. The instrument contains 35 

items that are distributed in five subscales: Physical well-being (PWB, 7 items), Social 

well-being (SWB, 7 items), Emotional well-being (EWB, 5 items), Functional well-being 

(FWB, 7 items), and the Breast Cancer Concerns subscale (BCC, 9 items). The BCC 

contains items specific to the concerns of patients with breast malignancy that are not 

included to the other subscales (e.g. bothered by hair loss, worry about the risk of cancer 

in family member, swelling or sensitivity of the arm, bothered about changes in body 

weight). All questionsarerated on a 5-point scale ranging from 0=not at all to 4=very 

much.Scores range were 0-28 for the PWB, 0-28 for SWB, 0-24 for EWB, 0-28 for FWB , 

0-40 for the BCC and 0-148 for FACT- total score. The authors kindly provided us 

permission for the use of the Greek version of FACT-B, as well as information about the 

specific methodology of the final scoring. Higher final score indicates better quality of life 

of the person. The reliability an 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). 

2.3.5 Quality of Sleep Pittsburgh Sleep Quality Index  

The Pittsburgh Sleep Quality Index-PSQI40 is a self-report questionnaire that 

assesses subjective sleep quality over a 1-month time interval. The index consists of 19 
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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, that results in a global 

scorethat ranges from 0=high quality of sleep to 21=low quality of sleep. A total score of 

5 or greater is indicative of poor sleep quality. In this study we used the Greek version of 

the scale that has shown good psychometric properties in the Greek cancer patients 

receiving chemotherapy.41The reliability an internal consistency in each category was 

satisfactory (Cronbach’s alpha PSQIpre 0.85 and PSQIpost 0.88, respectively) 

 

2.3.6 Health related daily activities  

Participants were asked about their health related daily activities with the use of 

the Healthy Lifestyle and Personal Control questionnaire-HLPCQ.42 The HLPCQ was 

designed to assess the degree of someone’s control over his/her daily activities in terms 

of dietary habits, daily program, physical exercise, socialization and negative thoughts. 

The questionnaire consists of 26 items in a 4-point Likert scale ranging from 

1=Never/rarely to 4=Always. Total score results from summation of all items. Higher 

score indicates increased health empowerment. The reliability and internal consistency in 

each category was satisfactory (Cronbach’s alpha for HLPCQpre 0.88 and HLPCQpost 

0.91, respectively). 

2.3.7 Hair cortisol concentration measurement 

In order to objectively assess long-term stress and cortisol mobility, hair tufts were 

collected from both groups. According to previously described methodology43,44, hair was 

collected from posterior vertex of the scalp and were cut off as close to the scalp as 

possible. The hair was taped to a piece of paper and was stored at room temperature 

until analysis. Proximal 3cm hair segment from each sample was weighted (samples 

approximately between 20 and 40 mg) and placed in grinding tubes (Precellys Lysing 

Kits, Bertin Technologies) followed by their lysis at 5,000 rpm using homogenizer by 

Minilys, Bertin Technologies. Then, the powder-form hair was extracted in 1ml methanol 

at room temperature with shaking for 16h. The tubes were centrifuged using Biofuge 13 

(Heraeus Instruments) centrifuge, the extract was transferred to a glass tube and the 

methanol was left at room temperature for evaporation until the samples were completely 

dried. Samples were then reconstituted in 100 uL phosphate-buffered saline (Ph 8.0, 1x 

PBS) and were vortexed for 1,5 min. Before analysis, samples were vortexed again. 
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Finally, samples were analyzed using automated Electro chemilumin escense 

immunoassay ―Cortisol II‖ on the automated analyzer Cobas e411-ROCHE 

DIAGNOSTICS (GmbH, Mannheim). The limit of detection as reported by manufacturer’s 

directions was 0.054ug/Dl. Hair has a fairly predictable growth rate of approximately 

1 cm/month. Therefore the most proximal 1 cm segment to the scalp approximates the 

last month's cortisol production; the second most proximal 1 cm segment approximates 

the production during the month before that and so on.45 Analyses were performed at 

Choremeion Research Center, Department of Endocrinology, Agia Sophia Hospital. 

2.4 Randomization and blindness 

Patients who met the inclusion criteria were randomized in two groups based on 

random numbers generated by an online random number generator (www.random.org). 

Randomization was not blinded, as well as the initial and final measurements. 

2.5 Pythagorean Self-Awareness Intervention and related measurements 

Monitoring of the participants in both groups lasted for 8 weeks. During the first 

individualized session participants completed the questionnaires and both groups gained 

the same knowledge about stress and its effect on health. They were also encouraged to 

adopt a healthy lifestyle (dietary habits, retain or lower Body Mass Index, get active and 

adopt a sleep routine), received information about lymphedema and specific exercises as 

well as training in diaphragmatic breathing. The PSAI group (PG) was given pedometers 

as an incentive for physical activity.In the second session, PG was introduced to the 

PSAI technique. PSAI group sessions took place once a week and lasted for 180’ with 10 

min interval. Participants were instructed topractice the technique twice a day (morning 

and bedtime) in a quiet place at home.  

 At bedtime each individual started with breathing diaphragmatically for 5 minutes and 

proceeded with three cognitive processes. At first, patients were instructed to recall every 

event of the day in the exact sequence that it happened and visualize themselves as they 

were observing another person. To enhance recall, events were categorized as follows: 

diet, physical activity, sleep and interpersonal contacts. In the next step, each selected 

experience was critically appraised using three questions: ―Is what I have done wrong? Is 

what I have done right? What have I omitted that I ought to have done?‖ The individual 

was advised to remain emotionally detached and examine the performed actions. 

Regarding diet, exercise and sleep, guidance had been already given during first 

http://www.random.org/
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session. Events or choices relevant to personal relationships were assessed freely by the 

individual, since the primary goal was to enhance self-awareness and not criticize them. 

In the morning, each participant was instructed to quickly summarize the results of the 

previous night practice and set goals for the upcoming day. 

The next 5 sessions included lectures abouthealth-awareness, lifestyle modifications, 

circadian rhythms, memory,cognitive reconstruction and appraisal of interpersonal 

relationships according to the Pythagorean philosophy in relation to today’s scientific 

research. During the final meeting, final assessments were made. Each session included 

feedback from participants’ experiences.Compliance to the technique was assessed by 

weekly diaries that participants had to keep and submitted to the researchers in each 

session. Sessions were instructed by CM (MSc physiotherapist, specialized in 

lymphedema and expert in stress management) and DC (professor of health promotion 

and expert in stress management).   

Patients in the control group were contacted once per week via telephone. In each 

telephone call, patients were briefly asked about their physical and mental status with no 

further discussion or in-depth counseling.  

2.6 Statistical methods 

Between-group comparisons for baseline data were performed by the use of 

Pearson’s exact chi-square and Mann-Whitney U tests for categorical and interval 

characteristics, respectively. Absolute differences (Δ = final measurement minus baseline 

measurement) were used as dependent variables in the Mann-Whitney U tests for the 

between-group comparisons. The effect sizes of the intervention were calculated by the 

following formula: rho=Z/N0.5, where rho is the effect size (<0.3 small, 0.3-0.5 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 0.05 for all analyses. Statistical 

calculations were performed using the SPSS for Windows (version 25.0) statistical 

software (SPSS Inc., Chicago, IL, USA).  

3. Results 

3.1 Baseline characteristics 

Baseline characteristics of the sample are presented in Table 1. The sample 

consisted of 50 female patients, 27 in the intervention group and 23 in the control group. 
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No drop-outs were noted during the follow up in either group. However, 5 patients were 

not analyzed, even though they completed the program, because they had to receive oral 

intake of synthetic cortisol. Figure 1 illustrates the Flow diagram of the study. Patients in 

the intervention group showed full compliance to PSAI that was assessed by the weekly 

diaries and full participation in all sessions. No harm or any side-effect was reported by 

any participant. There were no significant differences between study groups at baseline. 

The majority of the study’s participants was middle aged (52.7 ± 8.5), non-

smokers(46.7%), divorced(37.8%), with children(56.6%), had completed higher 

education(57.8%) and was employed(68.9%). As for their health and disease related 

characteristics most of the subjects were overweight according to their body mass 

index(27.8 ± 5.6), had undergone single mastectomy(51.1%), were diagnosed with 

cancer stage I(35.6%) ,they were in premenopausal status(51.1%) as well as, at the time 

of the assessment, participants were being treated with radiation therapy(62.2%). 

Concerning psychological status, participantsshowed mild to moderate depression and 

distress and moderate degree of anxiety (DASS 21). Regarding quality of life with breast 

cancer treatment, patients had moderate quality of life (FACT-B). As for their sleep both 

groups showed very poor quality (GR-PSQI). Finally, participants showed low 

empowerment in healthy lifestyle and personal control measurement (HLPCQ). 

3.2 Primary endpoint analyses 

Forty five participants were analyzed(Intervention group N=25/ Control group 

N=20). In Table 2 the adjusted mean differences, standard deviations, p values and 

effect sizes for the PG versus CG are presented for each primary outcome. Statistically 

significant improvements in favor of PG were noted for BMI (p=0.037), perceived stress 

(p=0.000), depression (p=0.017), anxiety (p=0.007) and distress (p=0.003). Moreover, 

statistical improvements were noted in all axes that comprise health related quality of life 

with cancer therapy. In more details, Physical Well Being (p=0.025), Social well-being 

(p=0.001), Emotional well-being (p=0.002), Functional well-being (p=0.001), Breast 

cancer specific concerns (p=0.001)and total health related quality of life with cancer 

treatment (p=0.004). Further statistically significant improvements were noticed in sleep 

quality (p=0.002), healthy lifestyle and personal control (p=0.004) and total hair cortisol 

concentration (p=0.000). According to the effect size, PSAI had a large impact on 

Perceived stress,Total health related quality of life, Social well-being, Emotional well-

being, Functional well-being, Sleep quality, Healthy lifestyle empowerment and Total hair 
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cortisol concentration. Moderate effect size was found in depression, anxiety, stress 

(DASS) and physical well-being.Finally, small effect was found in Body Mass Index. 

4. Discussion 

 While, breast cancer remains the first common diagnosis in female population, 

progress in Oncology has contributed to raising survival rates. However, breast cancer 

patients undergo extended treatments that affect their physical and psychological state, 

leading to deterioration in quality of life. 

The present study shows for the first time the benefits of a nonconventional stress 

management technique (PSAI) in combination with lifestyle modifications for newly breast 

cancer patients treated with adjuvant therapy. Our hypothesis that a holistic program of 

stress management along with lifestyle modifications, will improve QoL in breast cancer 

patients during adjuvant therapy was confirmed. 

Quality of life is an important outcome in breast cancer studies. Our findings that PSAI 

improved all aspects of quality of life, sleep quality and psychological issues in breast 

cancer patients are consistent with Carlson et al27,46 who evaluated 49 breast cancer 

patients and 10 prostate cancer patients and found significant improvements in overall 

quality of life and symptoms ofstress and sleep quality. 

Sleep quality improvement in this study is another important finding as there is evidence 

that insufficient sleep might be associated with decreased QoL and increased breast 

cancer mortality.47PSAI has already been used in a pilot study for 30 outpatients 

diagnosed with chronic insomnia and showed statistical improvements in sleep quality.48 

In terms of hair cortisol findings, PSAI group demonstrated to have a decreasing effect. 

However, our findings cannot be compared toother studies due to the fact that previous 

research has focused on measuring plasma or saliva cortisol. However, both saliva and 

serum samples provide a measurement of the cortisol concentration at a single point in 

time. They can therefore be used to test acute changes, but are subject to major 

physiological daily fluctuations, making the assessment of overall long-term systemic 

cortisol exposure difficult. In healthy individuals, plasma cortisol levels reach the peak in 

the early morning, and gradually decrease thereafter. Hence, a single measurement 

cannot reflect the integral of systemic exposure.49,50 Furthermore, we quote some 

qualitative comments which have been recorded during intervention period: a) on stress 

and anxiety, ―Whatever I do, I do it without stress and with absolute calmness‖, ―I feel 

relieved. This was beneficial for me and my family‖, ―My mood has changed and I feel 
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more optimistic‖, b) sleep, ―I wake up early and feel rejuvenated‖, ―I stopped taking 

sleeping pills‖, c)cognitive reconstruction, ‖I realized that before PSAI, I was taking care 

of everything and everyone but myself‖, ―I can face reality and I am able to find solutions 

on my own‖, d)interpersonal relationships ―I realized that ,even though I was doing many 

things during the day, I was never pleased with myself. Now I do less and get more 

pleasure from family moments and myself‖, ―I stopped arguing with my kids as I realized 

that it was all about setting boundaries‖ ,e) other ―Chemotherapy changed my body but 

PSAI taught me that I have the means and the weapons to fight back‖ 

We suggest that the theory behind PSAI in based on neurobiological pathways that 

indirectly support that PSAI leads to a metacognitive process,51 that activate circuits of 

introspection(―internal cognition‖) and in specific the Default Mode Network. Through this 

system the individual makes use of higher cognitive functions and at the same time 

behaviors based on impulses, instincts and emotions are inhibited.52 Finally, decisions 

and choices are made in an objective, rationaland more explicit manner. 

The advantage of PSAI in breast cancer patients compared to other cognitive behavioral 

practices for stress management is based on the fact that as a holistic program teaches 

the patient to practically concentrate on a dysfunctional situation or idea and through the 

moral framework settled by the Pythagorean philosophy, ―judges‖ him/herself in an 

objective way in order to find a solution by his/her own resources and attempts. At the 

same time PSAI offers the opportunity to the breast cancer patient to actively self-

regulate, redefine needs and achieve personal changes such as adopting a healthier 

(body and mind) lifestyle in everyday life, after a short period of appropriate training. 

Nonetheless, it remains ambiguous whether the changes mentioned can be maintained, 

leading to a protective effect and healthier outcomes. 

This study had a number of limitations such assmall sample, semi-active control group, 

and lack of long-term follow-up. As such, generalization and validity of the results cannot 

be safely verified.Future researchers should focus on large randomized controlled 

studies greater sample size, and longer follow-up. 

Besides these limitations, we showed that PSAI is a feasible, promising, self-

administered intervention that is worth investigated in larger studies. 

5. Conclusion 

In conclusion, we state that the present program is a feasible one for stress 

management; improvement of health related quality of life and health promotion in 
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women undergoing different kinds of adjuvant therapy and could lead to several 

beneficial outcomes. However, as it is not clear whether this program, targeting at the 

patient’s health promotion, may decrease future morbidity and hospitalization. For these 

reasons, a larger clinical trial is essential. 
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Figures and tables 

 

Figure 1. Flow diagram of the study 
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Table1. Baseline socio-demographic and disease-related characteristics of the study’s participants. 

 

*Level of significance p < 0.05 
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Table 2.Psychometric and other measurements 

Referential measurements 
PSAI group       

(N= 25 ) 

Control group    

(N=20) 
P value 

PSSscore (mean ± SD ) 29.55 ± 8.82 31.06 ± 9.09 0.62 

DassDepressionscore (mean ± SD ) 6.05 ± 6.34 8.8 ± 6.41 0.21 

DassAnxietyscore (mean± SD) 6 ± 5.8 6.4 ± 6.66 0.85 

DassStressscore (mean± SD) 8.5 ± 5.91 10.2 ± 5.77 0.40 

FACT-B score (mean ± SD ) 75.6 ± 18.45 80.3 ± 17.58 0.45 

PWBscore (mean ± SD ) 18.35 ± 5.61 21 ± 2.64 0.10 

SWBscore (mean ± SD ) 13.85 ± 4.92 12.6 ± 6.33 0.51 

EWBscore  (mean ± SD ) 13.25 ± 4.76 12.46 ± 5.5 0.65 

FWBscore  (mean ± SD ) 9.75 ± 4.58 10.73 ± 5.36 0.56 

BCC score  (mean ± SD ) 20.40 ± 4.88 23.53 ± 6.22 0.10 

GR-PSQI score (mean ± SD ) 9 ± 5.09 9.4 ± 3.79 0.80 

HLPCQ score(mean ± SD ) 35.65 ± 13.37 35.26 ± 12.33 0.93 

HCCmean (min-max) 20.72 (7.01-37) 17,62(6.21-32.53) 0.25 

 

Abbreviations 

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, PSS: Perceived Stress Scale, PSQI: 

Pittsburgh Sleep Quality Index, PWB: Physical Well-Being, SD: Standard Deviation, SWB: Social Well-

Being. 
1 

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 
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Table 3. Comparisons of outcomes’ differences across study’s groups1 

 

Abbreviations 

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, PSS: Perceived Stress Scale, PSQI: 

Pittsburgh Sleep Quality Index, PWB: Physical Well-Being, SD: Standard Deviation, SWB: Social Well-

Being. 
1
Non parametric Mann-Whitney U tests for categorical by numerical comparisons;  

†Positive difference on these scales indicate improvement 

*Level of significance p < 0.05 

Effect size is calculated as rho=Z/N
0.5

 

 

 

 

 

 

 

 

 

 

 

 

Measurements
PSAI group                

(N =25)

Control group                

(N =20)
95% CI P  value

Effect 

size 

ΔBMI score  (mean ± SD)     - 0.77 ± 0.86   0.35 ± 1.73     -1.93,-0.16 0.037* 0.3

ΔPSS score (mean ± SD)  -15.6 ± 10.09 2.6 ± 8.44      -23.86, -10.83 0.000* 0.8

ΔDepression score  (mean ± SD)  -3.7 ± 5.22  -0.2 ± 2.27   -6.35, -0.67 0.017* 0.4

Δanxiety score  (mean ± SD)  -3.95 ± 5.99 0.53 ± 1.12   -7,54, -1.35 0.007* 0.5

Δstress score  (mean ± SD)  -4.5 ± 5.52  -0.26 ± 0.72   -7.20, -1.04 0.003* 0.5

ΔFACT-B score  (mean ± SD)† 44.05 ± 17.04  -11.2 ± 17.99   40.16, 65.31 0.004* 0.6

ΔPWB score  (mean ± SD)†   7.1 ± 4.49  -3.86 ± 6.99 6.17, 14.27 0.025* 0.4

ΔSWB score  (mean ± SD)† 5.25 ± 4.43  -0.13 ± 2.41 2.94, 7.93 0.001* 0.6

ΔEWB score  (mean ± SD)†   8.7 ± 4.54  -2.06 ± 5.4 6.83, 13.89 0.002* 0.6

ΔFWB score  (mean ± SD)† 10 ± 4  -2.06  ± 3.71 8.80, 14.32 0.001* 0.7

ΔBCC score (mean ± SD)† 13 ± 4.24      -3.06 ± 3.91 12.11, 18.38 0.001* 0.6

ΔGR-PSQI score  (mean ± SD)  -4.21 ± 6.45 2.35 ± 3.75   -10.66, -2.47 0.002* 0.6

ΔHLPCQ score  (mean ± SD)† 17.4 ± 12.65  -3.86 ± 6.23 12.86, 27.43 0.004* 0.6

ΔHCC (mean  ± SD )          -8.14  ± 5.83 1.17  ± 3.46   -12.67, -5.95 0.000* 0.7

Table 2. Comparisons of outcomes’ differences across study’s groups1
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Reliability and validity of the instrument Newly Diagnosed Breast Cancer 

Stress Scale in Greek population 

1. Background 

Regardless of the improvements in Medicine, breast cancer remains the first most 

frequent diagnosis in women, with estimated new cases in Europe up to 523,000for 

20181. Breast cancer patients face an accumulation of stressors initiating from the 

diagnosis itself, the surgical procedure, the following anti-cancer treatments plus the 

hostile side effects of treatments2.High levels of distress are prominent right after 

diagnosis. In the study of Henselmans et al. 48% of newly diagnosed breast cancer 

patients expressed high levels of distress that declined as a few months passed. 

However, in the same study 15% of those highly stressed ones, continued to report high 

levels of stress during the first year of the diagnosis3.[3] In such cases, the long-lasting 

cancer-related discomfort can lead to poor psychosocial and quality of life outcomes4,5 as 

well as debility of adherence to their treatment programs6. Several studies pointed out the 

under-detection of distress in clinical practice7,8,9,10.For this reason, National 

Comprehensive Cancer Network released guidelines for managing psychological 

distress. What is more, surveys in American oncologists showed that only one third 

(32,3%) were aware of these guidelines11,12.Health-workers and oncology specialists 

ought to detect such issues, as part of their medical routine13. 

For the detection of distress in breast cancer patients, proper tools should be 

implemented in daily practice. Such instruments should be tested for validation and 

reliability in the specific population. Such instruments are Perceived Stress Scale and 

Hospital Anxiety and Depression Scale that have shown high psychometric properties in 

general population. However, these instruments cover general distress perceptions and 

their items do not specialize in breast cancer patients. 

Newly Diagnosed Breast Cancer Stress Scale (NDBCSS) is a novel tool developed by 

Lee Tso-Ying et al., based on qualitative interviews of women newly diagnosed with 

breast cancer. Aim of the authors is to aid patients and clinical health-workers recognize 

in an early stage, the psychosocial, behavioral and cognitive dimensions of a breast 

cancer patient, as well as, to assist in the development of a ―custom-made‖and holistic 

health plan for the patients14. 

The purpose of this study is the validation of NDBCSS in the Greek population.  
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Finally, in order to test for validity of NDBCSS, we will also correlate this instrument with 

questionnaire: Perceived Stress Scale (PSS-14) and Hospital Anxiety and Depression 

Scale (HADS). All these questionnaires will be used as a criterion-related validity testing 

as in the original paper.  

2.Method 

The study took place in a general Oncology public hospital in Athens, between February 

to July 2018.Before the beginning of the study protocol and the recruitment of the 

participants, ethical approval was obtained from the Scientific and Ethics committee of 

the hospital (protocol n.12590/23-11-2017). Before completion of the questionnaires, 

patients were fully informed about the purposes of the study; the researchers assured 

about the anonymity, the volunteer participation, the processing of personal data and 

received signed informed consent. Inclusion criteria were the ability to read and write in 

Greek, females over the age of 20, recently diagnosed with primary malignancy of the 

breast and scheduled for breast cancer surgery. We administered the questionnaires at 

the time of their entrance at the hospital for their scheduled surgery (±2 days prior to 

surgery). The number of the participants was calculated by the number of items of the 

examining questionnaire times five15.  Finally, 100 participants completed the 

questionnaires. 

2.1 The Newly Diagnosed Breast Cancer Stress Scale (NDBCSS) 

NDBCSS was created to capture stress perceptions related to a recent diagnosis of 

breast cancer. The original scale is sub-divided in four components (Heavy Psychological 

Load, Uncontrollable Perceptions, Unpredictable, Facing Challenges) and consists of 17 

phrases that are scored in a Likert scale where 0=disagree, 1=more or less agree, 

2=mostly agree, 3 totally agree14.To our knowledge the NDBCSS has not been validated 

to any other language. Permission was obtained by the authors 

2.2 Other measurements 

Sociodemographic variables included 

Age, domestic status (city/ province), marital status (married / single / widowed / 

divorced) , presence of children(yes/no), education (primary school / secondary school / 

high school / higher education) , employment (employed / retired / household / 

unemployed) , satisfaction from family income (not at all / poor / moderate / well / very 
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well), faith in God (yes/no), self-awareness of health(not at all / poor / moderate / well / 

very well), smoking (yes / no), days before operation, family history of breast cancer 

(yes/no/unknown) . Information regarding the stage of cancer and the type of surgery 

was retrieved from patients’ medical records. 

Perceived Stress Scale (PSS 14)  

The PSS consists of 14 items that measure to what extend several life conditions are 

considered stressful by an individual over the previous month. Each item is rated on a 5-

degreeLikertscale, where 0=never, 1= almost never, 2=sometimes, 3=fairly often, 4=very 

often.15 There are seven positive and seven negative items and the total score results 

from reversing the scores of positive items and then summing all scores (min .total 

score=0, max .total score=56). As high scores, as higher the perceived stress16. This 

scale has been used in Greek population reporting good psychometric properties. In this 

study, the Greek translation was used after permission given by the authors17.  

Hospital Anxiety and Depression Scale (HADS)  

The 14 questions of HADS evaluate psychological distress over the past week. The 

questionnaire is divided in two subscales with seven questions assessing anxiety (HADS-

A) and seven questions, assessing depressive symptoms (HADS-D)18. Scoring of the 

instrument ranges from 0 to 3. For calculation of the total score, two questions are 

reversed and then summation of the scores. This questionnaire has been used in Greek 

population and reported good psychometric properties. In this study, we administered the 

Greek version, after permission by the authors19. 

Translation: Translation of NDBCSS was carried out using forward/backward translation 

method by two experienced bilingual translators. The Greek version was pre-tested on a 

small sample (five individuals who were survivors of breast cancer) in order to detect any 

obscurity in the content of the scale and to determine the final translation. 

3. Statistical Analyses 

Descriptive analyses were used to calculate the means, standard deviations (SD), 

minimums, maximums and absolute and relative frequencies (%). Principal component 

analysis (PCA) was used to identify the factors from NDBCSS. Bartlett’s test was used to 

determine whether the correlation between items was adequate; however, a determinant 

value was calculated to assess unwanted over-correlation of items (determinant should 

be close to zero). The Kaiser-Meyer-Olkin (KMO) statistic was used to determine sample 

adequacy. For identifying appropriate number of derived factors we used the scree-plot 
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(look for inflexion points) and Kaiser’s criterion of eigenvalues greater than 1. Loadings of 

each item on derived factors were maximized by orthogonal varimax rotation. Items with 

loadings over 0,3 were examined as candidate components of corresponding factor. 

Cronbach’s α values were calculated and assessed for meaningful associations with 

other measurements of the study. For group comparison, we used Student’s t-test, and 

for scale variables, we used Pearson’s rho correlation coefficient. The level of 

significance p was 0,05. Statistical analyses were performed using the SPSS for 

WINDOWS (version 25.0.0) statistical software (SPSS Inc., Chicago, IL). 

4. Results 

Table 1 presents the main characteristics of our sample. The analysis was performed in 

100 participants with Mean Age X=58.3 (SD=12.3) with 67% being residents of Athens 

while 33% lived in the provinces of Greece. As for their family status 54% were married, 

24% were divorced, 20% were widowed and 2% were single. As to their profession 33% 

were employed, 27% retired, 27% housekeepers and 12% unemployed. In the question 

regarding  satisfaction over family monthly income, 38% answered moderate satisfaction, 

36% not at all, 22% little, 3% very satisfied and 1% very much satisfied.As for the 

presences of children84% had children while 16% had no children. Regarding belief in 

God, 97 % believed in God, 3% did not believe in God and 2 did not reply. As to smoking 

habit 51% were non-smokers, 21% ex-smokers and 28% were smokers. 

As for the medical history, 63% had no family history of breast cancer, 30% had family 

history of breast cancer and 7% were not aware of their family history. As to the degree 

of self-awareness of health, 39% were very self-aware, 34% had moderate self-

awareness, 20% were very much self-aware, 5% had little self-awareness and 2% had 

no self-awareness. As for the staging of cancer, 37% were diagnosed with stage I, 24% 

were stage 0, 13% were stage IIA, 12% were stage IIB, 10% were stage IIIA and 4% 

were stage IIIB. As for the type of surgery 71% had mastectomy and 29% had 

lumpectomy.  

In addition, Figure 1. presents the Scree-plot of factors’ Eigenvalue concerning the 

NDBCSS. Table 2 demonstrates the results of Principal Component Analysis (PCA) of 

the 17 items of NDBCSS as well as Cronbach’s α if item deleted, according to which 

there is no need for item deletion, as the index does not increase in any such case. 

In order to examine the validity of the scale, a principal component analysis was 

conducted. In accordance with the statistical analysis of NDBCS scale, based on the 
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correlation matrix, correlations range from 0.75 to 2.01. The KMO index (0.773>0.5) and 

the Bartlett’s test of sphericity (0.00<0.05) revealed that our sample was sufficient so as 

to proceed with factor analysis. The results of the factor analysis proposed that the 

questionnaire’s content could be divided into four main factors which explain 61.22 % of 

the variance of phenomenon. Factor 1 comprises of the phrases2, 3, 5, 6, 12 which is 

labeled as ―Personal life‖. Factor 2 consists of the phrases7, 8, 11, 13 and can be labeled 

as ―Procedural issues‖. Factor 3 consists of the phrases 14, 15, 16, 17and is named 

―Facing challenges‖. Factor 4 consists of the phrases1, 4, 9,10 which is labeled as 

―Psychological load‖. Furthermore, Table 3 presents the subscales’ basic descriptive 

measures (question 14, 15, 16, 17 have been reversed). 

So as to examine the criterion-related validity of the questionnaire, we correlated 

NDBCSS with two other scales: PSS-14 and HADS. We expect a positive correlation with 

PSS-14 and sub-scales of HADS 14(HADS-A, HADS-D). Based on the results on Table 

4, it appears that NDBCSS is positively correlated to PSS-14(r = +0.400, p < 0, 01). 

There is also positive correlation with HADS-A (r = 0.612, p< 0,01) and HADS-D(r = 

0.468, p < 0,01). 

In order to examine the convergent validity of NDBCSS, we tested the intercorrelation of 

the NDBCSS subscales and the NDBCSS total score. In Table 5 it is shown that all 

subscales have positive correlation among them as well as with the NDBCSS total score. 

(r=0. 274–0.896, p< 0.05) 

Reliability of NDBCSS was examined by the Cronbach’s Alpha (α) index. This analysis 

revealed acceptable reliability of the instrument (a=0.777). Cronbach’s αfor subscales of 

NDBCSS are explained: ―Personallife‖ was 0.659, ―Procedural issues‖ was 0.654, 

―Facing challenges‖ was 0.714 and ―Psychological load‖ was 0.713 (shown on Table 2). 

Tables 6 and 7 present meaningful associations between the NDBCSS subscales and 

the total scores and the study variables. Significant associations are explained: 

1. Younger women (less than 36 years old) seem to worry most about ―Personal life‖ than 

older ones. 

 2. Working patients are more concerned about ―Personal life‖ than the rest of the 

employment groups. 

3. Patients that had claimed having no health self-awareness, worry most about 

―Procedural issues‖ while scored higher in total score of NDBCSS.  

4. Smokers bother most over the ―Psychological load‖.  

5. Patients who have undergone lumpectomy agitate most for ―Personal life‖.  

6. Patients diagnosed with stage IIIA worry most about ―Procedural issues‖.  
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7. A higher PSS score was significantly correlated with higher scores in all subscales and 

the total score of NDBCSS.  

8. A higher HADS-A and HADS-D score was significantly correlated with higher scores in 

all subscales and the total score of NDBCSS.  

As for domestic status, marital status, presence of children, educational level, satisfaction 

from family income, belief in God, days before the operation and family history did not 

show any level of significances with any of the subscales of NDBCSS (not 

demonstrated). What is more , no level of significance was found between total score of 

NDBCSS and age groups, domestic status, smoking habit , marital status educational 

level, employment, satisfaction from family income, belief in God, family history of breast 

cancer, stage of cancer, type of surgery, days before operation. 

5. Discussion 

The present study presents preliminary support for the reliability and validity of the Greek 

version of NDBCSS. The scale seems to have adequate psychometric properties for the 

assessment of psychological distress in patients newly diagnosed with breast cancer in 

the Greek population. 

Our adaptation was based on data collected from 100 patients newly diagnosed with 

breast cancer with the use of PCA. The factors’ structure was determined by their 

Eigenvalues (higher than 1) and by the Scree-plot display.  PCA analysis resulted in four 

factors that were named as follows: 1. Personal life: representing recent worries arising 

from the diagnosis with breast cancer including work and family, 2. Procedural issues: 

representing concerns about practical matters including therapy and cancer information, 

3. Facing challenges: representing psychological resources to deal with cancer and 

4.Psychological load: representing psycho-behavioral patterns towards breast cancer. 

The labels of our subscales were based upon the meaning of items reflecting 

psychological distress in response to personal life, procedural issues, facing challenges 

and the psychological load regarding breast cancer diagnosis. Four factors have been 

previously supported by the original validation study of Lee T.Y. et al. as well, but with 

different labels.14All factors showed satisfactory internal consistency and the scores 

demonstrated adequate variances in relation to the theoretical ranges. All subscales 

were significantly positive correlated to each other, which shows that altogether represent 

the stress perceptions of patients newly diagnosed with breast cancer. 
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Validation was based on PSS-14 and subscales of HADS that were significantly 

correlated with all the already mentioned subscales and the total score of the instrument. 

Regarding socio-demographic and health-related information, our results indicate that 

patients who claimed having no health self-awareness scored higher in total score of 

NDBCSS.As for scoring of subscales on NDBCSS study shows that young women 

(under the age of 38), diagnosed with stage IIIA that had undergone lumpectomy, have 

higher scores in ―Personal life‖.  

Also, those with no health self-awareness scored higher in ―Procedural issues‖, while 

smokers scored higher in the ―Psychological load‖. 

Screening of breast cancer patients’ distress is hampered by the lack of an instrument at 

this specific stage of the disease. Studies have shown that anxiety is more severe prior to 

the operation for breast cancer removal and that patients at this period of time are more 

anxious about the impact of this diagnosis to their personal life and work20. In order to 

better serve the newly diagnosed breast cancer patients, health care providers should 

identify the level and nature (problems and concerns) of the distress. Studies showed 

that health-care professionals were either unaware of 80% of patients worries or reported 

other set of concerns than those expressed by the patients21,22. The patients’ responses 

in this study show that stress of women at this stage focuses relates to worries about 

their family and work as well as with the procedural issues of the disease. The multiple 

roles of women place stress burdens on women even before the diagnosis of a disease. 

As for our results regarding health self-awareness and stress, to our point of view, as 

less information a patient has, as stress increases. This comes in agreement with the 

published guidelines for cancer patients of the National Comprehensive Cancer Network 

(NCCN) that encourages patients to seek for information about their disease in order to 

manage stress by taking control of their health and disease13. Meanwhile, our results 

show the necessity for detailed explanation, starting from the pre-operative stage. 

6. Conclusion 

In this study with focused on the Greek NDBCSS and its 4 subscales: ―Personal life‖, 

―Procedural issues‖, ―Facing challenges‖ and ―Psychological load‖. Our sample consists 

of 100 women newly diagnosed with breast cancer that were recruited exactly at the 

admission to the hospital for their scheduled breast operation. Based on our study the 

scale seems to have construct and criterion validity. As a result health-care workers and 

oncologists have the tool to measure psychological distress in early stage even since the 
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diagnosis of the disease. There are several limitations in our study: small sample and 

due to lack of validation of this scale in other languages the comparisons were restricted 

only to the original paper. However, future studies could better be based on a larger 

sample. Moreover, future studies might try to use test-rest analysis for further reliability. 

However, the time from the initial diagnosis until the operation is so short, making this 

test almost unattainable. One of our strengths of the present study is that our sample was 

recruited from one of the biggest central oncology hospital of the country that patients 

gather from all around Greece. This is the first validation of NDBCSS in a foreign 

language that could be considered as the basis for future validations. 
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Tables and Figures 

Table.1Sociodemographic characteristics of the study’s sample(N=100) 

 

Mean Age in years (SD) 

 

58.3 

(12.3) 

 

Nonsmokers N 

 

 

51 

Residency in Athens 

(SD) 

67 (0.4) 

 

No family history  

of Ca breast N  

 

63 

Married (SD) 54 (0.8) 

 

Stage I N 37 

Having children (SD) 84 (0.4) 

 

Mastectomy N 71 

High school (SD) 35 (1.2) 

 

Mean PSS score (SD) 29.83 (4.11) 

Employed(SD) 33 (1.6) 

 

 

Mean HADS-A (SD) 7.6 (4.50) 

Dissatisfied with family 

income (SD) 

 

36 (1) 

 

Mean HADS-D (SD) 9.3 (2.61) 

BelieveinGod(SD) 95 (0.2) 

   Very Self-aware of 

health(SD) 

Mean Days before 

operation(SD)           

 

 

39 (0.9) 

 

2.3 (1.3) 

       

 

SD: Standard Deviation, Ca: Cancer, PSS: Perceived Stress Scale, HADS-A:Hospital Anxiety Depression 
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Figure 1.Scree-plot of factors’ Eigenvalue concerning the NDBCSS
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Table 2.Rotated factor loadings of the principal component analysis (PCA) for the 17-

items of NDBCSS (N=100) 

Item 

     

Factor          

1 

Factor          

2 

Factor          

3 

Factor          

4 

Cronbach's 

Alpha if 

Item 

Deleted 

1. I often cry 

 

0.088 

 

0.400 

 

0.111 

 

0.514 

 

0.860 

2. Illness makes me worry about my family 0.475 0.266 0.119 0.364 0.856 

3. Loss of my breast will affect my life 

 

0.605 

 

0.269 

 

0.049 

 

0.214 

 

0.857 

4. I have fear, anxiety and depression 

 

0.329 

 

0.297 

 

0.379 

 

0.431 

 

0.853 

5. Illness makes me worry about my work 
0.759 0.113 -0.109 0.197 0.860 

6. I am worried that my arm cannot lift heavy weight 

and it will affect my life and work 

0.553 0.155 -0.022 0.499 0.855 

7. I am worried that my economic conditions cannot 

deal with the required expenses 

-0,093 0.709 -0.081 -0.201 0.872 

8. I cannot make decisions for my breast cancer 

treatment 

0.669 0.337 0.289 0.035 0.852 

9. I think that the road of anti-cancer is lonely, hard 

and there is lack of support 

 

0.022 

 

0.483 

0.306 0.565 0.851 

10. I am worried about the uncertainty of the 

progression of the illness 

0.541 0.293 0.046 0.663 0.849 

11. I am worried about the side effects caused by 

chemotherapy : such as physical discomfort, change 

of appearance, or future birth plans, etc 

0.267 0.691 0.151 0.290 0.854 

12. Loss of my breast will affect my attractiveness to 

my partner 

0.817 -0.011 0.131 0.059 0.860 

13. Insufficient breast cancer information scares me 0.241 0.624 0.031 0.372 0.855 

14. I can accept the diagnosis of breast cancer -0.061 0.040 0.843 -0.078 0.867 

15. I am able to make proper arrangements and deal 

with things affected by illness 

0.020 -0.022 0.827 0.239 0.863 

16. I can accept the staging of breast cancer 0.205 -0.086 0.714 0.261 0.862 

17. I use some adaptation methods to face cancer -0.146 0.008 0.730 0.210 0.869 

Eigenvalues 5.788 2.282 1.212 1.126 

 % of Variance 34.045 13.421 7.128 6.626 

 Cronbach's α 0.659 0.654 0.714 0.713 

                      Analysis information: Determinant = 0.00, Bartlett’s test = ρ
2 
(p< 0.001), Kaiser-Myer-Olkin = 0.773 
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Table 3 Subscales’ basic descriptive measures (question 14, 15, 16, 17 have been 

reversed). 

Factor 

 

Number of items Mean SD Min. Max. 

Personal life 

 

5 9,23 4,48 1 18 

Procedural issues 

 

4 4,57 3,47 0 12 

Facing challenges 

 

4 5,14 3,49 0 13 

Psychological load 

 

4 3,86 1,86 0 6 

SD: Standard Deviation 

 

 

Table 4.NDBCSS correlation to PSS-14, HAD-A and HADS-D 

  

NDBCSS 

total 

PSS-14 

score 

HADS-A HADS-D 

NDBCSS 

total 

Pearson Correlation 1 .400** .612** .468** 

Sig. (2-tailed)  0.000 0.000 0,000 

N 100 100 100 100 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Table 5.Convergent validity of the NDBCSS 

 

 NDBCSS 

total 

Personal 

life 

Procedural 

issues 

Facing 

challenges 

Psychological 

load 

 

NDBCSS total 

 

1 

    

Personal life 

 

0.896
**
 

 

1 

   

Procedural issues 

 

0.768
**
 

 

0.627
**
 

 

1 

 

  

Facing challenges 

 

0.691
**
 

 

0.447
**
 

 

0.274
**
 

 

1 

 

Psychological load 

 

 

0.618
**
 

 

0.502
**
 

 

0.343
**
 

 

0.434
**
 

 

1 

**Correlation is significant at the 0.01 level (2-tailed) 
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Table 6.Associations between NDBCSS subscales and other study variables 

Characteristics Categories 

Mean 

"Personal 

life" (SD) 

Mean 

"Procedural 

issues"(SD) 

Mean 

"Facing 

challenges" 

(SD) 

Mean  

"Psychological load" 

(SD) 

 

 

 

Age groups ≤ 38 7.66(2.88) 11.66(2.88) 6.33(4.93) 5(1.73) 

 

39-48 6.25(3.33) 9.65(4.23) 5.05(3.26) 4.20(1.54) 

 

49-58 5.18(3.87) 8.62(4.20) 4.77(2.63) 3.74(1.95) 

 

≥ 59 3.38(2.90) 9.24(4.82) 5.30(3.96) 3.72(1.94) 

 

Statistics t=5.153 F=0.508 t=0.246 t=0.720 

 

p value 0.002* 0.678 0.864 0.542 

 

Employment Household 3.59(2.50) 9.85(3.54) 5.62(3.40) 4.03(1.76) 

 

Retired 3.14(2.95) 8.46(5.30) 4.67(3.95) 3.39(2.07) 

 

Unemployed 5.25(2.70) 8.83(3.43) 4.08(2.87) 3(1.70) 

 

Employed 6.33(4.06) 9.51(4.80) 5.51(3.38) 4.42(1.65) 

 

Statistics t=6.06 t=5.14 t=0.825 t=2.653 

 

p value 0.01* 0.674 0.483 0.053 

Health self-

awareness Not at all 4(5.65) 11.50(9.19) 6.50(9.19) 4(0.00) 

 

Poor 4.40(4.56) 8.60(7.46) 5.20(4.65) 2.60(2.60) 

 

Moderate 5.52(3.71) 11.17(4.39) 5.35(3.81) 4.05(2.17) 

 

Well 4.43(3.34) 8.66(3.96) 5.76(3.19) 4.17(1.53) 

 

Very well 3.30(2.67) 6.95(3.10) 3.40(2.21) 3.20(1.60) 

 

Statistics t=1.363 t=3.534 t=1.707 t=1.624 

 

p value 0.253 0.010* 0.155 0.175 

Smoking habit Yes  9.14(4.03) 4.17(3.61) 5.25(2.82) 4.57(1.59) 

 

No 10.01(4.67) 4.76(3.37) 5.15(3.90) 3.76(1.87) 

 

Ex-smoker 7.42(4.22) 4.61(3.66) 4.95(3.41) 3.14(1.93) 

 

Statistics t=2.574 t=0.255 t=0.044 t=3.872 

 

p value 0.081 0.775 0.957 0.024* 
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Characteristics Categories 

Mean  

"Personal life" 

(SD) 

Mean 

"Procedural 

issues"(SD) 

Mean 

"Facing 

challenges" 

(SD) 

Mean 

"Psychological 

load" (SD) 

 

Stage of cancer In situ 8.41(4.66) 4.91(2.96) 5.83(3.84) 3.66(1.68) 

 

I 8.78(4.75) 2.91(3.15) 4.83(3.51) 3.91(2) 

 

IIA 9.38(3.66) 5(3.16) 5(2.73) 3.92(1.60) 

 

IIB 10.41(5.16) 6.16(3.83) 3.75(3.69) 3.08(2.19) 

 

IIIA 11.20(3.58) 6.70(3.68) 6.40(3.62) 5(1.33) 

 

IIIB 9.25(2.87) 6.25(3.68) 5.25(2.21) 3.75(2.06) 

 

Statistics t=0.781 t=3.618 t=0.881 t=1.244 

 

p value 0.566 0.0005* 0.497 0.295 

Type of surgery mastectomy 3.44(2.59) 9.59(4.30) 5.17(3.84) 3.72(1.81) 

 

lumpectomy 5.02(3.690 8.34(4.85) 5.12(3.37) 3.72(1.81) 

 

Statistics t=0.22 t=-1.266 t=0.279 t=-0.469 

 

p value 0.039* 0.235 0.953 0.638 

PSS score Pearson'srho 0.373 0.389 0.301 0.155 

 

p value 0.000* 0.000* 0.002* 0.024* 

HADS-A Pearson'srho 0.627 0.447 0.502 0.484 

 

p value 0.000 0.000 0.000 0.000 

HADS-D Pearson'srho 0.310 0.384 0.459 0.339 

 

p value 0.002* 0.000* 0.000* 0.001* 

 

Level of significance <0.05 

 

 

 

 

 

 

 

 

 

Table 6.continued 
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Table 7.Associations between NDBCSS total score and other study measurements 

Characteristics Categories 

Mean 

NDBCSS 

total score  

Characteristics Categories 

Mean 

NDBCSS 

total score 

(SD) 

PSS score Pearson'srho 0.400 

Health 

self-awareness Not at all 27(22.62) 

 

p value 0.000* 

 

Poor 21.40(17.79) 

    

Moderate 26.05(10.50) 

HADS-A score Pearson'srho 0.612 

 

Well 22.35(9.03) 

 

p value 0.000* 

 

Verywell 16.20(6.33) 

    

Statistics t=3.251 

HADS-D score Pearson'srho 0.468 

 

p value 0.015* 

 

p value 0.000* 

Level of significance <0.05 

 

 

 

Contribution of authors 

1) Study concept: Charalampopoulou Maria 

2) Study design: Charalampopoulou Maria, Darviri Christina 

3) Data analysis:Charalampopoulou Maria 

4) Data interpretation: Charalampopoulou Maria, Darviri Christina 

5) Manuscript preparation: Charalampopoulou Maria 

6) Manuscript editing: Darviri Christina 

7) Manuscript review: Chrousos P. George, Syrigos N. Konstantinos 

 


