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Article

Introduction

Female breast cancer constitutes a major threat to public 
health in many developed countries. In Europe, it has been 
registered as the most prevalent type of cancer regardless of 
sex,1 whereas in the United States, 232 670 new cases were 
expected for 2014, accounting for 29% of cancer incidence 
in women within this year.2

Intense stress has a damaging effect on the human body and 
is considered as a causative factor for many disorders,3 and 
with regard to breast cancer, it is strongly associated with the 
occurrence of the disease.4 In addition, it has been held respon-
sible for increased possibility of disease relapse.5,6 Thus, stress 
management after the onset of breast cancer should be consid-
ered of high importance because it may have an indirect impact 
on the patient’s disease status and survival.

With regard to stress during treatment, chemotherapy 
has been reported as a period where most women, even at 
disease stage I and II, experience distress at some point.7 A 
study that compared breast cancer patients receiving che-
motherapy with others who were not found that stress levels 
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were significantly higher for the first group.8 During that 
period, stress management is extremely necessary because 
increased stress has been related to decreased efficiency of 
chemotherapy.9 Moreover, one study showed that patients 
with breast cancer and patients receiving chemotherapy had 
increased levels of anxiety and depression compared with 
those with cancer at other sites and other treatment  
regimens.10 Barring mental health issues, weight gain11 and 
sleep disruption12 occur very often during chemotherapy, 
threatening the general health status of patients.

Apart from the above-mentioned common parameters of 
the research, several studies have focused on beliefs and 
attitudes that help patients with breast cancer to fight back. 
Spiritual aspects contribute to improved mental health  
outcomes,13 whereas self-rated health (SRH) should not be 
ignored because of its correlation to exercise levels and hot 
flashes.14 Furthermore, a comparison of breast cancer 
patients with healthy controls showed that the former had 
lower scores on internal dimensions and higher scores on 
external dimensions of Health Locus of Control (HLC), a 
finding that may be associated with poor emotional adjust-
ment to the disease.15 Thus, even though no cause-effect 
relationships have been established for the above variables, 
maintaining a good physical and psychological status after 
the onset of breast cancer should be considered as having 
complex and multifactorial causes.

To date, a variety of techniques have been tested to coun-
ter the threats and improve the health condition of patients 
during breast cancer chemotherapy. There are short time-
saving interventions, such as expressive writing,16 whereas 
psychoeducational17 and physical activity programs18 might 
take longer. There is also a diversity in how these tech-
niques operate because some of them, for example, cogni-
tive behavioral therapy (CBT),19 mainly focus on the 
patient’s thoughts and cognitive distortions, whereas others, 
such as progressive muscle relaxation (PMR),20 primarily 
affect the patient’s physiology. Studies to determine effec-
tiveness of these interventions implement each one exclu-
sively. Research has not examined whether use of a variety 
of these interventions simultaneously offers patients addi-
tional benefits.

Based on the aforementioned needs, we have formulated 
an 8-week stress management and health promotion pro-
gram for breast cancer patients undergoing chemotherapy, 
using both conventional and nonconventional medical tech-
niques, and we tested it in a pilot randomized controlled 
trial.

Methods

Participants

Female breast cancer patients were recruited from Attikon 
University Hospital and Sotiria General Hospital in Greece. 

In total, 61 participants entered the study and were ran-
domly assigned to the intervention (n = 30) or control group 
(n = 31).

The inclusion criteria were as follows:

1. Histological diagnosis of breast cancer
2. Undergoing chemotherapy for at least 8 weeks after 

entering the study
3. Age between 18 and 75 years
4. Resident of Attica

The exclusion criteria were as follows:

1. Diagnosis of mental disorder (eg, posttraumatic 
stress disorder)

2. Use of antipsychotics, anxiolytics, or antidepressants
3. Systematic use of a stress management technique 

during the previous 6 months (eg, expressive writ-
ing, meditation, PMR)

Procedures

The study was carried out by a multidisciplinary team, 
which included a psychologist (PP) and a health visitor 
(GZ) qualified in stress management and health promotion, 
as part of their thesis in the Postgraduate Course “Science 
of Stress and Health Promotion,” School of Medicine, 
University of Athens. Both of them received the same train-
ing on how to perform the program from their professors 
(GC and CD). Each participant received the intervention 
from the psychologist and the health visitor at the same 
time. Both were external researchers. The study complied 
fully with the Declaration of Helsinki,21 and approval was 
obtained from School of Medicine, University of Athens, 
and the scientific and bioethical committees of both hospi-
tals. The intervention visits and assessments were con-
ducted in Greek. All recruited patients were fully informed 
about the study and gave their written informed consent. 
Patients were not funded for participating in the study. Various 
expenses arising from their involvement in the study (mainly 
transportation expenses) were not covered. All patients were 
provided with written questionnaires, which they were 
requested to fill in and return at the next meeting with the 
researchers. Before the beginning of the study, the 2 primary 
researchers (PP and GZ), under the guidance of their professor 
(CD), proceeded with randomization using an online random 
generator found on the Internet (www.random.org). Through 
this process, all patients were randomized to either an 8-week 
stress management and health promotion program or a control 
group. In the latter group, an approximately 15-minute placebo-
effect meeting was carried out with the primary researchers (PP 
and GZ) every time patients visited the oncology unit for che-
motherapy. These ranged from 3 to 6 for each person, depend-
ing on their chemotherapy sessions. These meetings had a 
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general educational content on cancer-specific topics. All 
patients from both groups entered the study at the same time. 
By the end of the 8-week period, they were given question-
naires, which were to be returned at the next appointment.

Intervention Group

The intervention group received an 8-week stress manage-
ment and health promotion program. This consisted of 6 
weekly, 30-minute sessions, starting at the first and ending at 
the sixth week, carried out in the oncology unit. These ses-
sions were not received on the same day as their standard 
chemotherapy treatment. Each session had a stress manage-
ment technique or instructions about a lifestyle modification, 
which was to be incorporated in the everyday schedule of the 
participant. If patients missed an appointment they were 
immediately contacted by phone, and the appointment was 
rearranged within the following 2 working days. An over-
view of the intervention schedule can be found in Table 1.

During the first session, the participants received some 
written material containing information about the 8-week 
program they had to follow. To increase the participants’ 
awareness and motivation, they were also informed ver-
bally and in writing about stress and its relation to the onset 
and relapse of breast cancer. Additionally, they were given 
information verbally and in writing about physical activity 
benefits and a step pedometer to control their physical 
activity more efficiently. Based on a recent trial, which por-
trayed major benefits in chemotherapy side effects, mobil-
ity, pain, and weight control,22 they were encouraged to 
walk at least 8300 to 10 000 steps daily for the next 8 weeks. 
For patients with kinetic limitations or advanced stage of 
disease, the goals were accordingly adjusted. A gradual 
increase in physical activity was suggested for those who 
were completely physically inactive.

Subsequently, participants were informed verbally and 
in writing about diaphragmatic breathing (DB), its differ-
ence to thoracic breathing, and its benefits for modulating 

the autonomic nervous system.23 Moreover, they were 
informed about the associated beneficial findings, including 
improvement in tension-anxiety and fatigue in women 
undergoing chemotherapy for various types of cancer.24 
Because of the above, they were motivated to practice DB 
twice a day (morning and evening) till the following week.

In the next session, participants were taught PMR and 
given an audio CD with instructions on how to practice the 
technique. The CD contained 10 minutes of DB practice 
and 15 minutes of PMR. Given the impressive benefits, as 
reported in studies, for women undergoing breast cancer 
chemotherapy who practice the technique (eg, reduction in 
side effects), participants were encouraged to practice PMR 
twice a day (morning and evening).20,25

The next step included a CBT session where common 
cognitive distortions, which mainly concerned temporary 
hair loss, perceived acceptance from others because of body 
image changes, and the 5-year survival rate, were identi-
fied. The reconstruction of these distortions was based on 
CBT techniques.

In the following session, participants were provided with 
verbal and written guidelines about healthy diet modifica-
tions (eg, increasing the intake and variety of fruits and veg-
etables). These modifications were based on a recent 
nutrition counseling study in breast cancer patients, which 
resulted in an increased intake of fruits and vegetables and 
an allegedly healthier diet.26

Next, based on the findings of 2 previous randomized 
controlled trials demonstrating a beneficial effect on nau-
sea, vomiting, and quality of life,27,28 guided imagery (GI) 
was used through an audio CD combining relaxation train-
ing with the visualization of pleasurable scenes (eg, a sunny 
beach). Participants were encouraged to practice this tech-
nique twice a day (morning and evening) instead of PMR.

Subsequently, a spare week was left where no technique 
or modification was introduced. The participants were 
reminded by phone of the need to comply with the program 
until its end. In the eighth week, participants completed the 

Table 1. Intervention Schedule Overview.

Week Technique or Modification Details Length of Practicing

First week Physical activity Walking at least 8300 to 10000 steps per day 
measured by a step pedometer provided

Until the end of the study

Second week Diaphragmatic breathing Practicing twice a day Until the following week
Third week Progressive muscle relaxation Practicing twice a day Until at least week 6
Fourth week CBT Reconstruction of distortions during the 

appointment
 

Fifth week Dietary consulting Adoption of changes in everyday eating habits Until the end of the study
Sixth week Guided imagery Practicing twice a day instead of PMR or 

continuing practicing PMR if preferred
Until the end of the study

Seventh week No intervention Telephone contact  
Eighth week No intervention  

Abbreviations: CBT, cognitive behavioral therapy; PMR, progressive muscle relaxation.
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final assessment questionnaires. All of them kept the writ-
ten material, both CDs and step pedometers, after the com-
pletion of the program.

Study Measurements

Assessment of Sociodemographic, anthropometric, and 
medical variables was performed at baseline. All other vari-
ables, including body mass index (BMI), were assessed 
both before and after the intervention. At the second assess-
ment, the intervention group was also given questions about 
the participants’ opinion on the program, whereas all other 
questions were given to both groups.

Sociodemographic, Anthropometric, and Medical Variables. These 
variables included age, marital status, cohabitation status, 
level of education, smoking status, BMI, chemotherapy regi-
men, cancer stage, and whether the patient had undergone 
surgery, hormone therapy, and radiotherapy. Scale and height 
chart measure was used by a specialized nurse to assess 
BMI. The women’s medical records (eg, chemotherapy 
regimen) as well as their self-reports were used, when  
necessary (eg, cohabitation status).

Self-rated Health. The participants graded their SRH for the 
past year using a Likert scale, with 1 denoting extremely 
poor to 10 denoting excellent.

Night Sleep Duration. The recording of night sleep duration 
was undertaken by using the following question: “During 
the last 7 days, how many hours did you usually sleep every 
night?”. It was also mentioned that the specific question 
referred to the actual sleeping hours and not to the hours 
lying in bed.

Sleep Onset Latency. Sleep onset latency was assessed using 
the following question: “During the last seven days how 
many minutes were needed on average in order to fall asleep 
at night?”

Depression, Anxiety, and Stress Scale 21. The Depression, 
Anxiety, and Stress Scale 21 (DASS-21) is the brief version 
of DASS-42. It is a self-reported 21-item measure, which has 
been designed to assess the negative emotion state of Depres-
sion, Anxiety, and Stress and has been translated and vali-
dated into the Greek language.29 Each of the 3 aforementioned 
subscales consists of 7 statements that contain context and 
possible answers ranging from 0 (did not apply to me at all) 
to 3 (applied to me very much or most of the time). The 
depression subscale assesses dysphoric mood, hopelessness, 
lack of interest, anhedonia, devaluation of life and self, and 
inertia. The anxiety subscale measures autonomous arousal, 
skeletal muscle effects, situational anxiety, and subjective 
experience of anxiety. The stress subscale assesses difficulty 
in relaxing, irritability/overreaction, easy agitation, nervous 

arousal, and impatience. For depression, Cronbach’s α coef-
ficients were 0.72 (initial) and 0.73 (final); for anxiety, 0.71 
(initial) and 0.73 (final); and for stress, 0.71 (initial) and 
0.72 (final).

Health Locus of Control. A Greek translation and validation 
of multidimensional HLC was used to assess participants’ 
self-reported HLC.30,31 It included 18 questions, with pos-
sible answers ranging from 1 (“disagree very much”) to 6 
(“agree very much”). HLC consisted of 3 dimensions (inter-
nal, chance, and powerful others). The score of these dimen-
sions was calculated separately for each one. For internal 
HLC, Cronbach’s α coefficients were 0.77 (initial and 
final); for chance, 0.73 (initial) and 0.76 (final); and for 
powerful others, 0.72 (initial) and 0.73 (final).

Spiritual Well-being Scale. A Greek translation and validation 
of the Spiritual Well-being Scale (SWBS) was used.32 This 
scale included 20 questions, with possible answers ranging 
from 1 (disagree very much) to 6 (agree very much). The 
subscales, which included 10 questions each, measured reli-
gious well-being and existential well-being. The total score 
of the questionnaire, which was calculated by the total sum 
of all questions, represents the spiritual well-being. For the 
religious well-being subscale, Cronbach’s α coefficients 
were 0.73 (initial) and 0.74 (final), and for the existential 
well-being subscale, they were 0.81 (initial) and 0.83 
(final). For SWBS, the total Cronbach’s α coefficient was 
0.84 (initial and final).

Questions Concerning Participants’ Opinion About the Program.  
To collect data on participants’ opinion about the program, 3 
questions were posed: (a) Would you practice the same pro-
gram a second time? (b) Would you suggest this program to 
a friend of yours if she had the same disease? and (c) In 
which way do you believe you benefitted from the pro-
gram? The first 2 questions had a “yes” or “no” answer, 
whereas question (c) had an empty space for the participant 
to fill in.

Statistics

All statistical calculations were performed using the SPSS 
for Windows (version 21) statistical software (SPSS Inc, 
Chicago, IL). Sociodemographic, anthropometric, and medi-
cal variables and baseline group characteristics are presented 
as mean, range, absolute values and proportions. Pearson’s χ2 
test and nonparametric Mann-Whitney U tests were used for 
baseline comparisons between the 2 groups. The changes 
(after 8 weeks minus baseline) in BMI, SRH, night sleep 
duration, sleep onset latency, DASS-21, HLC subcategories, 
and SWBS were used as outcomes. Nonparametric Mann-
Whitney U tests were used for comparisons between the out-
comes of the 2 groups. Effect sizes were calculated 
according to the formula r = Z/n0.5 (0.1, 0.3, and 0.5 denoted 
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small, medium, and large effect sizes, respectively). The P 
value of significance was set at .05 for all analyses.

With regard to the choice of statistical calculations, hav-
ing considered that this research did not focus on objective 
evaluated outcomes (eg, death, disease recurrence), a with-
drawal from any of the groups led to withdrawal from the 
study because after having quit, patients were unwilling to 
arrange an appointment for the end-point assessments. In 
addition, there were no multiple measures allowing the use 
of last observation carried forward. For these reasons, sta-
tistical calculations were done with the above-described 
method because it was impossible to justify the use of 
intent-to-treat analysis.33,34

As regards the questions on participants’ opinion in rela-
tion to the program, descriptive statistics were used to ana-
lyze them. For the last question, the development of encoding 
categories was used to analyze the data.35 Three members of 
the research team met and had a discussion to convert the 
original data (the first 2 authors and the fourth author). The 
agreement between the researchers on delimiting units of 
analysis and coding them reached almost 95%. In the instance 
of a nonagreement on the encoding, the authors returned to 
the original data until an agreement could be reached.

Results

Participants’ Characteristics

In all, 69 potential participants who met the inclusion crite-
ria were approached; 8 of them were not included in the 
study. This was because 5 declined to participate, 1 was cur-
rently using psychotropic drugs (antidepressants), 1 had a 
currently diagnosed mental disorder (panic disorder), and 1 
was systematically using another stress management tech-
nique (transcendental meditation). The final number of par-
ticipants included in the study was 30 for the intervention 
and 31 for the control group (n = 61). They were randomly 
assigned to the 2 groups. A total of 25 participants in the 
intervention group completed the final assessments (drop-
out rate 16.7%), whereas 28 participants in the control 
group completed the 8-week follow-up (drop-out rate 
12.9%). All participants in the intervention group received 
the full intervention program. Of those who dropped out 
from that group, 3 of them reported inability to complete the 
program, 1 of them did not give further explanation, and 1 
discontinued as a result of severe worsening of her medical 
condition. As for the control group, 1 said that she was too 
tired to complete the final questionnaires, 1 that she was 
bored, and 1 that she did not have time to do so.

Baseline Analyses

No significant differences between the 2 groups were  
found in baseline assessments of the participants. Taking into 

account sociodemographic, anthropometric, and medical char-
acteristics, most women from both groups were approximately 
55 years old and had a low educational level. The majority of 
the women were married, nonsmokers, in stage II and III and 
were receiving adjuvant chemotherapy, whereas some were 
receiving other lines of treatment from first to fourth. Most of 
them had not received hormone therapy or radiotherapy before 
their current treatment. Almost all had undergone breast sur-
gery before their chemotherapy treatment. For the interven-
tion group, the mean value of BMI indicated that they were, 
on average, close to overweight, whereas the control group 
was slightly overweight. More information about the prein-
tervention scores and differences between the 2 groups can 
be found in Table 2.

End-point Analyses

The end-point analyses are presented in Table 3. As reported, 
the stress management and health promotion program had a 
small size effect on internal dimension of HLC (0.28) and a 
medium size effect on stress (0.43), depression (0.35), anxi-
ety (0.39), night sleep duration (0.48), and chance dimen-
sion of HLC (0.49). A strong effect size was recorded for 
BMI (0.57) and sleep onset latency (0.50). SRH, SWBS, 
and powerful others dimension of HLC were not signifi-
cantly affected.

Questions Relating to Participants’ Opinion 
About the Program

A total of 22 out of 25 participants stated that they would 
participate in the program again (88%), whereas 21 would 
suggest it to a friend if she had the same disease (82%). 
Their opinions about the benefits they gained after the inter-
vention are presented in Table 4.

Discussion

The present intervention and control condition study shows 
for the first time that the combination of conventional 
(CBT) and nonconventional (DB, PMR, and GI) stress 
management techniques together with lifestyle modifica-
tions (diet, physical activity) might have an impact on the 
general health status of patients. This combination of tech-
niques and healthy lifestyle modifications could be consid-
ered by some patients to be more appealing than a simpler 
intervention (eg, GI alone). On the program evaluation 
questions, most participants stated that they would do it 
again and suggest it to a friend, indicating that they were 
satisfied with this intervention. It should also be noted that 
the present study had a very high participation rate for 
which no obvious explanation can be found.

Because of the heterogeneity of the intervention com-
pared with other programs regarding its sample, duration of 
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Table 2. Baseline Assessments.

Measures Intervention Group (n = 25) Control group (n = 28) P Value

Age, mean (range) 56.64 (40) 55.25 (34) .363
Level of education
 Primary or secondary (%) 21 (84%) 25 (89.29%) .404
 Tertiary (%) 4 (16%) 2 (7.14%)  
 Master’s/PhD (%)  0 1 (3.57%)  
Family status
 Single (%) 1 (4%) 2 (7.14%) .911
 Married (%) 16 (64%) 18 (64.29%)  
 Divorced (%) 4 (16%) 5 (17.86%)  
 Widowed (%) 4 (16%) 3 (10.71%)  
Cohabitation status
 With someone else (%) 25 (100%) 25 (89.29%) .238
 Alone (%)  0 3 (10.71%)  
Chemotherapy regimen
 Adjuvant (%) 17 (68%) 21 (75.10%) .13
 First line (%) 5 (20%) 1 (3.57%)  
 Second line (%) 2 (8%) 4 (14.28%)  
 Third line (%) 1 (4%)  0  
 Fourth line (%)  0 2 (7.14%)  
Cancer stage
 Stage I  1  0 .763
 Stage II 13 14  
 Stage III 10 11  
 Stage IV  1  3  
Had undergone breast surgery
 No (%) 0 (0%) 3 (10.71%) .238
 Yes (%) 25 (100%) 25 (89.29%)  
Had received hormone therapy
 No (%) 18 (72%) 22 (78.57%) .751
 Yes (%) 7 (28%) 6 (21.43%)  
Had received radiotherapy
 No (%) 17 (68%) 22 (78.57%) .534
 Yes (%) 8 (32%) 6 (21.43%)  
Smoking status
 Never (%) 17 (68%) 19 (67.86%) .58
 In the past (%) 4 (16%) 7 (25.10%)  
 Currently (%) 4 (16%) 2 (7.14%)  
BMI, mean (range) 24.76 (12.92) 25.78 (11.73) .428
SRH, mean (range) 4.24 (8) 4.68 (9) .262
Night sleep duration, mean (range) 5.99 (6) 6.25 (6) .493
Sleep onset latency, mean (range) 30.28 (92) 27.96 (80) .642
DASS 21 score, mean (range) 60.8 (58) 56.29 (68) .532
 Depression score, mean (range) 18.88 (22) 17.86 (32) .451
 Anxiety score, mean (range) 15.52 (28) 13.43 (24) .436
 Stress score, mean (range) 26.4 (26) 25 (28) .629
HLC
 Internal, mean (range) 18.2 (12) 18.71 (16) .623
 Chance, mean (range) 23.04 (15) 22.29 (17) .507
 Powerful others, mean (range) 23.36 (11) 24.5 (19) .361
 SWBS, mean (range) 67.2 (43) 71.11 (50) .682
 Religious well-being, mean (range) 32.76 (25) 34.07 (27) .573
 Existential well-being, mean (range) 34.44 (28) 37.04 (24) .068

Abbreviations: BMI, body mass index; DASS, Depression, Anxiety, and Stress Scale; SRH, self-rated health; HLC, Health Locus of Control; SWBS, 
Spiritual Well-being Scale.
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follow-up, assessments, and techniques used, head-to-head 
contrasts should be avoided, allowing however, for a few 
comparisons. In our study, the strongest effect size was 
observed in BMI and sleep, which should not be considered as 
unique. Similar positive changes in sleep have been reported 
after several interventions in women undergoing breast cancer 
chemotherapy,25,36,37 whereas weight control has also been 
successfully achieved in other randomized controlled  
trials.38,39 Although the beneficial findings in these dimen-
sions are similar to those from previous studies, their impor-
tance should not be overlooked, taking into account that there 
is strong evidence supporting the fact that being overweight 
and obese after a breast cancer diagnosis predicts cancer and 
noncancer mortality.40 As for sleep, there is also evidence that 
insufficient sleep might be associated with increased breast 
cancer mortality.41 However, it remains unclear if the changes 
mentioned can be sustained, leading to a protective effect and 
healthier outcomes. In addition, although this reported weight 
change is statistically significant, it is doubtful whether such 

a small change in BMI could be protective against mortality 
hazards.

Depression, anxiety, and stress, as the main counterparts 
of the mental state, were found to be reduced in the inter-
vention group. Another study with a similar design, using 
CBT together with relaxation training, reported a reduction 
in stress and anxiety scores of breast cancer patients.42 As 
regards depression, a study exploring its prevalence during 
breast cancer chemotherapy found that 37.5% of women 
suffered from clinically significant depression requiring 
drug therapies.43 Navari et al44 found a significant improve-
ment in depressive symptoms of breast cancer patients after 
the use of fluoxetine. As shown by the study results, this 
pilot randomized controlled trial also reduced depression. 
Nevertheless, apart from helping in depression coping, this 
8-week stress management and health promotion program 
improved other important parameters as well.

In this context, there was an increase in internal and 
decrease in external HLC, which is interesting and indicates 
that further research should be carried out because no study 
has yet focused on such changes during breast cancer chemo-
therapy. Internal HLC correlates with health behaviors in the 
general population,45 whereas the same has been found in a 
breast cancer survivors study.46 The observed changes should 
be taken into consideration because an unhealthy lifestyle is a 
potential risk factor for cancer and noncancer mortality of 
women with breast cancer.47,48 These changes could mean that 
participants will be more able to make healthier lifestyle deci-
sions, which would reduce such mortality risks. For the 
dimension of powerful others, no effect was noted. This could 
be attributed to the fact that these patients, because of  
their disease status, socialize with many powerful others such 
as oncologists, nurses, and caregivers, who are usually their 

Table 3. Outcomes of Analyses.

Measures Intervention Group Control Group Significance Level Size Effect, r

Δ Mean BMI (SD) −0.21 (0.38) 0.11 (0.23) 0.000* 0.57
Δ Mean SRH (SD) 0.56 (1.61) 0.25 (1.55) 0.290 0.15
Δ Mean Night sleep duration (SD) 0.89 (0.89) 0.02 (0.68) 0.000* 0.48
Δ Mean Sleep onset latency (SD) −12.12 (16.6) 2.35 (9.74) 0.000* 0.50
Δ Mean DASS-21 score (SD) −12.16 (10.15) 1.93 (8.7) 0.000* 0.59
 Δ Mean Depression score (SD) −3.12 (6.66) 1.5 (4.83) 0.01* 0.35
 Δ Mean Anxiety score (SD) −2.96 (4.76) 1.35 (3.69) 0.005* 0.39
 Δ Mean Stress score (SD) −6.08 (7.73) −0.92 (5.56) 0.002* 0.43
HLC
 Δ Mean Internal (SD) 2.48 (4.40) −0.39 (4.00) 0.041* 0.28
 Δ Mean Chance (SD) −2.96 (5.23) 1.89 (3.22) 0.000* 0.49
 Δ Mean Powerful others (SD) −0.6 (3.51) −0.5 (2.38) 0.971 0.05
Δ Mean SWBS (SD) 6.88 (14.8) 3.43 (6.67) 0.487 0.10
 Δ Mean Religious well-being (SD) 4 (8.21) 2.1 (4.54) 0.803 0.03
 Δ Mean Existential well-being (SD) 2.88 (8.08) 1.32 (3.93) 0.432 0.11

Abbreviations: BMI, body mass index; SD, standard deviation; DASS, Depression, Anxiety, and Stress Scale; SRH, self-rated health; HLC, Health Locus 
of Control; SWBS, Spiritual Well-being Scale.

Table 4. Self-reported Benefits.

Benefits Frequency (%)

Improvement in sleep 9 (36%)
Improvement in psychological state 8 (32%)
Reduction in side effects 7 (28%)
Weight control 4 (16%)
No benefits 3 (12%)
Gained knowledge about health 3 (12%)
Boost to smoking cessation 2 (8%)
Improvement in work performance 1 (4%)
Improvement in interpersonal relationships 1 (4%)
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family members. Moreover, the 2 primary researchers may 
have been considered as new powerful others who were 
partially responsible for their health status. Thus, the 
absence of changes in this dimension should not cause 
confusion.

In addition, conclusions cannot be drawn with regard to 
some other parameters that remained unaffected after the 
intervention. SRH and SWBS scores might underline solid 
beliefs and attitudes that were kept constant during the 
course of chemotherapy. The spiritual well-being of breast 
cancer patients was improved in one study through a 6-week 
spiritual therapy intervention.49 Taking into account the 
above research and the absence of positive changes through 
our stress management and health promotion program, 
future studies should be directed toward such spiritually 
supportive therapy.

As regards the qualitative data following the interven-
tion, self-reports of reduction in chemotherapy side effects 
with the program cannot be disregarded. Taking into 
account a recent study showing that women who had under-
gone breast cancer chemotherapy would risk a 38% chance 
of dying rather than experiencing grade III/IV nausea/vom-
iting for the rest of their lives,50 the development of a pro-
gram to decrease side effects should be viewed as necessary. 
Although these self-reports have a low future clinical impli-
cation value, they could provide researchers with the moti-
vation to further look for reduction in side effects through 
stress management.

Two other limitations were the short duration of follow-
up and the small sample size. In addition, most measures 
were carried out with the use of self-report questionnaires 
instead of biomarkers (eg, cortisol levels for stress), which 
could have been more reliable. Considering that there were 
no records of compliance with the program, adherence to 
some of the techniques and modifications cannot reveal 
possible associations with benefits assessed. Besides, char-
acteristics that could mediate the program outcomes were 
not calculated. Moreover, the presentation of the beneficial 
effects from previous studies to the participants might be 
responsible for a favorable bias in answers. Finally, the con-
trol group received fewer sessions than the intervention 
group and also received them in conjunction with standard 
chemotherapy treatment, unlike the intervention group. 
Thus, apart from a difference in the number of sessions, 
there could also be one in the frame of mind of the control 
group participants when meeting with the research team. 
For these reasons, the differences between the 2 groups 
could pose some limitations to this study.

Conclusions

In conclusion, we state that the present program is a feasible 
one for stress management and health promotion in women 
undergoing breast cancer chemotherapy and could lead to 

several beneficial outcomes. However, it is as yet unclear 
whether this program, aiming at the patient’s health promo-
tion, may decrease future morbidity and hospitalization. 
Thus, a larger trial is necessary before suggesting that public 
health policy makers consider any possible cost-effective 
benefits and adopt it along with standard cancer treatment.

Acknowledgments

We would like to appreciate the help and support provided by 
Martha Kontogoni, specialized nurse, Attikon University Hospital, 
toward participant recruitment and Artemios Artemiadis, scien-
tific associate, School of Medicine, University of Athens, with 
data analyses.

Authors’ Note

Konstantinos Syrigos and Christina Darviri contributed equally 
and share last authorship.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

References

 1. Ferlay J, Steliarova-Foucher E, Lortet-Tieulent J, et al. Cancer 
incidence and mortality patterns in Europe: estimates for 40 
countries in 2012. Eur J Cancer. 2013;49:1374-1403.

 2. Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics, 2014. CA 
Cancer J Clin. 2014;64:9-29.

 3. Chrousos GP. Stress and disorders of the stress system. Nat 
Rev Endocrinol. 2009;5:374-381.

 4. Lin Y, Wang C, Zhong Y, et al. Striking life events associated 
with primary breast cancer susceptibility in women: a meta-
analysis study. J Exp Clin Cancer Res. 2013;32:53.

 5. Ramirez AJ, Craig TK, Watson JP, Fentiman IS, North 
WR, Rubens RD. Stress and relapse of breast cancer. BMJ. 
1989;298:291-293.

 6. Pant S, Ramaswamy B. Association of major stressors with 
elevated risk of breast cancer incidence or relapse. Drugs 
Today (Barc). 2009;45:115-126.

 7. Boehmke MM, Brown JK. Predictors of symptom distress 
in women with breast cancer during the first chemotherapy 
cycle. Can Oncol Nurs J. 2005;15:215-227.

 8. Hoskins CN. Breast cancer treatment-related patterns in side 
effects, psychological distress, and perceived health status. 
Oncol Nurs Forum. 1997;24:1575-1583.

 9. Su F, Ouyang N, Zhu P, et al. Psychological stress induces 
chemoresistance in breast cancer by upregulating mdr1. 
Biochem Biophys Res Commun. 2005;329:888-897.

 10. Nikbakhsh N, Moudi S, Abbasian S, Khafri S. Prevalence 
of depression and anxiety among cancer patients. Caspian J 
Intern Med. 2014;5:167-170.



Pelekasis et al 173

 11. Basaran G, Turhal NS, Cabuk D, et al. Weight gain after 
adjuvant chemotherapy in patients with early breast cancer in 
Istanbul Turkey. Med Oncol. 2011;28:409-415.

 12. Anconi-Israel S, Liu L, Rissling M, et al. Sleep, fatigue, 
depression, and circadian activity rhythms in women with 
breast cancer before and after treatment: a 1-year longitudinal 
study. Support Care Cancer. 2014;22:2535-2545.

 13. Yanez B, Edmondson D, Stanton AL, et al. Facets of spiri-
tuality as predictors of adjustment to cancer: relative contri-
butions of having faith and finding meaning. J Consult Clin 
Psychol. 2009;77:730-741.

 14. Chandwani KD, Heckler CE, Mohile SG, et al. Hot flashes 
severity, complementary and alternative medicine use, and 
self-rated health in women with breast cancer. Explore (NY). 
2014;10:241-247.

 15. Iskandarsyah A, de Klerk C, Suardi DR, Sadarjoen SS, 
Passchier J. Health Locus of Control in Indonesian women 
with breast cancer: a comparison with healthy women. Asian 
Pac J Cancer Prev. 2014;15:9191-9197.

 16. Stanton AL, Danoff-Burg S, Sworowski LA, et al. 
Randomized, controlled trial of written emotional expression 
and benefit finding in breast cancer patients. J Clin Oncol. 
2002;20:4160-4168.

 17. Okamura H, Fukui S, Nagasaka Y, Koike M, Uchitomi Y. 
Psychoeducational intervention for patients with primary 
breast cancer and patient satisfaction with information: an 
exploratory analysis. Breast Cancer Res Treat. 2003;80: 
331-338.

 18. Battaglini CL, Mills RC, Phillips BL, et al. Twenty-five years 
of research on the effects of exercise training in breast cancer 
survivors: a systematic review of the literature. World J Clin 
Oncol. 2014;5:177-190.

 19. Tatrow K, Montgomery GH. Cognitive behavioral therapy 
techniques for distress and pain in breast cancer patients: a 
meta-analysis. J Behav Med. 2006;29:17-27.

 20. Song QH, Xu RM, Zhang QH, Ma M, Zhao XP. Relaxation 
training during chemotherapy for breast cancer improves 
mental health and lessens adverse events. Int J Clin Exp Med. 
2013;6:979-984.

 21. World Medical Association Declaration of Helsinki. Ethical 
principles for medical research involving human subjects. 
http://www.wma.net/en/30publications/10policies/b3/index.
html. Accessed September 18, 2014.

 22. Backman M, Wengström Y, Johansson B, et al. A randomized 
pilot study with daily walking during adjuvant chemotherapy 
for patients with breast and colorectal cancer. Acta Oncol. 
2014;53:510-520.

 23. Jerath R, Edry JW, Barnes VA, Jerath V. Physiology of 
long pranayamic breathing: neural respiratory elements may 
provide a mechanism that explains how slow deep breath-
ing shifts the autonomic nervous system. Med Hypotheses. 
2006;67:566-571.

 24. Hayama Y, Inoue T. The effects of deep breathing on “tension-
anxiety” and fatigue in cancer patients undergoing adjuvant 
chemotherapy. Complement Ther Clin Pract. 2012;18:94-98.

 25. Demiralp M, Oflaz F, Komurcu S. Effects of relaxation 
training on sleep quality and fatigue in patients with breast 
cancer undergoing adjuvant chemotherapy. J Clin Nurs. 
2010;19:1073-1083.

 26. Cho SW, Kim JH, Lee SM, et al. Effect of 8-week nutrition 
counseling to increase phytochemical rich fruit and vegetable 
consumption in Korean breast cancer patients: a randomized 
controlled trial. Clin Nutr Res. 2014;3:39-47.

 27. Walker LG, Walker MB, Ogston K, et al. Psychological, 
clinical and pathological effects of relaxation training and 
guided imagery during primary chemotherapy. Br J Cancer. 
1999;80:262-268.

 28. Yoo HJ, Ahn SH, Kim SB, Kim WK, Han OS. Efficacy of 
progressive muscle relaxation training and guided imagery 
in reducing chemotherapy side effects in patients with breast 
cancer and in improving their quality of life. Support Care 
Cancer. 2005;13:826-833.

 29. Lyrakos GN, Arvaniti C, Smyrnioti M, Kostopanagiotou 
G. P03-561: Translation and validation study of the depres-
sion anxiety stress scale in the Greek general population 
and in a psychiatric patient’s sample. Eur Psychiatry. 
2011;26:1731.

 30. Wallston KA, Wallston BS, DeVellis R. Development of the 
Multidimensional Health Locus of Control (MHLC) Scales. 
Health Educ Monogr. 1978;6:160-170.

 31. Stalikas A, Triliva S, Roussi P. The Psychometric Tools in 
Greece [in Greek]. Athens, Greece: Greek Letters; 2002.

 32. Darvyri P, Galanakis M, Avgoustidis AG, et al. The Spiritual 
Well-being Scale (SWBS) in Greek population of Attica. 
Psychology. 2014;5:1575-1582.

 33. Lachin JM. Statistical considerations in the intent-to-treat 
principle. Control Clin Trials. 2000;21:167-189.

 34. Gupta SK. Intention-to-treat concept: a review. Perspect Clin 
Res. 2011;2:109-112.

 35. Robson C. Real World Research: A Resource for Social 
Scientists and Practitioner-Researchers. 2nd ed. Malden, 
MA: Blackwell; 2002.

 36. Berger AM, Kuhn BR, Farr LA, et al. Behavioral therapy 
intervention trial to improve sleep quality and cancer-related 
fatigue. Psychooncology. 2009;18:634-646.

 37. Kashani F, Kashani P. The effect of massage therapy on 
the quality of sleep in breast cancer patients. Iran J Nurs 
Midwifery Res. 2014;19:113-118.

 38. Demark-Wahnefried W, Case LD, Blackwell K, et al. Results 
of a diet/exercise feasibility trial to prevent adverse body 
composition change in breast cancer patients on adjuvant che-
motherapy. Clin Breast Cancer. 2008;8:70-79.

 39. Villarini A, Pasanisi P, Raimondi M, et al. Preventing weight 
gain during adjuvant chemotherapy for breast cancer: a dietary 
intervention study. Breast Cancer Res Treat. 2012;135: 
581-589.

 40. Chan DS, Vieira AR, Aune D. Body mass index and sur-
vival in women with breast cancer: systematic literature 
review and meta-analysis of 82 follow-up studies. Ann Oncol. 
2014;25:1901-1914.

 41. Lehrer S, Green S, Ramanathan L, Rosenzweig KE. 
Insufficient sleep associated with increased breast cancer 
mortality. Sleep Med. 2013;14:469.

 42. Antoni MH, Wimberly SR, Lechner SC, et al. Reduction of 
cancer-specific thought intrusions and anxiety symptoms with 
a stress management intervention among women undergo-
ing treatment for breast cancer. Am J Psychiatry. 2006;163: 
1791-1797.

http://www.wma.net/en/30publications/10policies/b3/index.html
http://www.wma.net/en/30publications/10policies/b3/index.html


174 Integrative Cancer Therapies 15(2)

 43. Reece JC, Chan YF, Herbert J, Gralow J, Fann JR. Course 
of depression, mental health service utilization and treatment 
preferences in women receiving chemotherapy for breast can-
cer. Gen Hosp Psychiatry. 2013;35:376-381.

 44. Navari RM, Brenner MC, Wilson MN. Treatment of depres-
sive symptoms in patients with early stage breast cancer 
undergoing adjuvant therapy. Breast Cancer Res Treat. 
2008;112:197-201.

 45. Steptoe A, Wardle J. Locus of control and health behaviour 
revisited: a multivariate analysis of young adults from 18 
countries. Br J Psychol. 2001;92(pt 4):659-672.

 46. Yi M, Kim J. Factors influencing health-promoting behav-
iors in Korean breast cancer survivors. Eur J Oncol Nurs. 
2013;17:138-145.

 47. Ibrahim EM, A-Homaidh A. Physical activity and survival 
after breast cancer diagnosis: meta-analysis of published stud-
ies. Med Oncol. 2011;28:753-765.

 48. Xing MY, Xu SZ, Shen P. Effect of low-fat diet on breast 
cancer survival: a meta-analysis. Asian Pac J Cancer Prev. 
2014;15:1141-1144.

 49. Jafari N, Farajzadegan Z, Zamani A, et al. Spiritual therapy 
to improve the spiritual well-being of Iranian women with 
breast cancer: a randomized controlled trial. Evid Based 
Complement Alternat Med. 2013;2013:353262.

 50. Kuchuk I, Bouganim N, Beusterien K, et al. Preference 
weights for chemotherapy side effects from the perspec-
tive of women with breast cancer. Breast Cancer Res Treat. 
2013;142:101-107.


