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ABSTRACT

Breast cancer is the most common cancer affecting women worldwide. 
Women have many disturbing feelings and psychological side effects during 
diagnosis, treatment and survivorship which include depression, anxiety, low 
self-esteem and poor quality of life. The aim of the study was to examine the 
associations between physical activity, global health, quality of life, depressive 
symptoms, self-esteem, and anxiety in breast cancer survivors after finishing 
cancer treatment and through survivorship. Demographic variables such as 
marital status, education, and income, as well as cancer stage and level of 
physical activity were tested as predictors of depressive mood, anxiety, self-
esteem and quality of life in 171 Greek breast cancer survivors.

We are presenting a commentary on the paper in order to highlight 
the most important conclusions of the study and suggest areas for further 
investigation. 

Introduction
Breast cancer is by far the most common cancer among women 

worldwide1. Early detection and improvements in treatment have 
increased the survival rates of breast cancer patients2-3. Unfortunately, 
there are psychological side effects (depression, anxiety) during 
treatment4 while in some women depression remains or appears 
throughout survivorship5-6. Low quality of life is also recorded in breast 
cancer survivors and may lead in poor adherence to treatment7-9. On 
the other hand, there is some evidence that long term survivors seem 
to have levels of functioning and quality of life that are comparable to 
those of the general female population10. 

Many researchers have shown that physical activity is very 
effective for the decrease of the psychological side effects and the 
improvement of quality of life4. A recent meta-analysis showed that 
moderate aerobic exercise interventions with an optimal duration of 
≥135 minutes for up to 12 weeks resulted in significant differences 
in depressive symptoms between exercise intervention groups 
and control groups when it comes in patients under treatment. In 
the same study exercise interventions in patients post- treatment 
yielded also a significant effect on depressive mood11. In another 
study which included 2525 patients with stage I-III breast cancer 
undergoing adjuvant therapy, those who had 75 minutes of vigorous 
or 150 minutes of moderate exercise per week had significantly 
better quality of life at 6 and 12 months after treatment than those 
who were inactive12.  
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Findings for anxiety and low self-esteem during 
survivorship are not given priority in studies worldwide. 
World Health Organization (WHO) recommends physical 
exercise for decreased levels of depression and anxiety in 
breast cancer survivors1. So far, not so many studies have 
examined associations between depressive symptoms, 
anxiety, self-esteem and quality of life, as well as differences 
between active and less active breast cancer survivors 
in the long period after having finished treatment of any 
kind and through survivorship. Despite the limitations 
and methodological weaknesses of relevant studies which 
include mostly white participants, small sample sizes, 
and non reported differences in socioeconomic status, 
it is known that physical activity is an effective way for 
managing depression symptoms throughout or after 
survivorship. Additionally, there is a lack of knowledge 
about the relationship between physical activity, income, 
marital status, education, stage of cancer, and depressive 
mood, anxiety, self-esteem, global health and quality 
of life, quite some time after treatment and through 
survivorship in younger and older survivors. It has been 
shown that cancer has a significant impact on the lives 
of younger survivors because they need to manage the 
psychological and emotional distress that come with both 
cancer diagnosis and treatment. They have a lot of stress 
because they don’t expect to be ill, especially suffering from 
cancer and they may have many family burdens and social 
responsibilities13.  

Our results showed significant associations between 
physical activity and depressive symptoms, anxiety, self-
esteem, global health and quality of life, when we compare 
active to inactive or less active women in a long-term period 
after having finished treatment and through survivorship. 
Physical activity was positively associated with self-esteem, 
global health and quality of life, and negatively associated 
with depressive symptoms and anxiety even long after 
having finished treatment and through survivorship. It 
was showed also that physical activity was a significant 
predictor of less depressive symptoms and anxiety, higher 
self-esteem, better global health and quality of life in 
younger as well as in older survivors long after having 
finished treatment and through survivorship.

It was concluded that physical activity was the most 
important variable related to psychological outcomes and 
quality of life for survivors below 51 years old. Income, 
educational level and stage of cancer were also related to 
quality of life and self-esteem, while marital status was 
not related to quality of life for younger survivors. These 
findings are novel. Other studies have also found that 
depression and anxiety were significantly worse in younger 
survivors 14-16 without providing specific information about 
patient characteristic or other variables such as physical 
activity. 

For survivors above 52 years old, physical activity was 
also significantly related to depressive symptoms, anxiety, 
self-esteem and quality of life, while income, education 
and cancer stage were significantly related to self-esteem 
and quality of life. Marital status seemed to be related to 
depressive symptoms and cognitive function involved in 
quality of life. Other studies for older survivors have shown 
that marital status and education were predictors of better 
quality of life and anxiety in older survivors17-18. For self-
esteem, there is not much evidence and this finding is novel. 

The results of the study showed that physical activity 
was significantly related to a better psychological mood 
states, with less depressive symptoms and anxiety, higher 
self-esteem and better quality of life in younger and older 
survivors too, many months after having finished treatment 
and through survivorship. Moreover, there were novel 
findings about other factors such as income, education, 
marital status and stage of cancer and their relation with 
the psychological factors and the quality of life among 
younger and older breast cancer survivors. 

Almost all the studies have measured levels of physical 
activity through self-reported questionnaires or salivary 
flow rates and not by an objective way of measurement. 
One of the strengths of the current study is the use of an 
objective measurement for the physical activity level, 
Vo2max test in the treadmill, in addition to the self-reported 
questionnaire. This combination strengthens the results of 
the study and reduces bias. 

Given the difficulty of finding a sample with the 
characteristics we wanted (at least one and a half year 
finished any cancer treatment for stage I-IV cancer and 
absence of other diseases) we consider that one hundred 
and seventy one patients who finally participated in the 
study were enough for increased power of the study.  
Participants were recruited from public and private 
hospitals which was another strength of the study. One 
limitation was that participants were only from Attica 
and more specifically from the capital city of Athens, 
which means that survivors from non-urban areas were 
not included, which might be a study limitation because 
sociodemographic factors might be different. Something 
that should have been taken into account and it did not, 
was chronic pain, especially in younger survivors and 
survivors with a metastatic disease and their quality of life. 
According to recent studies, younger age, metastasis and 
chemotherapy and radiation after surgery are associated 
with chronic pain which lead to higher anxiety and 
depression and low quality of life19-21. Despite the fact that 
most of these studies used either retrospective or cross-
sectional research methods which is a limitation, chronic 
pain could have been a mediator for depression and 
anxiety. From that point of view it would have been good 
to examine the associations between physical activity and 
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chronic pain in younger and older survivors as well as with 
the stage of cancer, something that was not done in this 
research. Finally, another issue which would be important 
to be considered is work transition as it has been shown 
that breast cancer survivors often experienced changes 
in work status during their survivorship time. Lower 
educational level is positively associated with job loss and 
lower quality of life22. 

Our results indicated that physical activity and exercise 
are associated with psychological mood states in breast 
cancer survivors after finishing any kind of treatment, as 
well as that physical activity and the patient characteristics 
may influence psychological functioning in younger and 
older survivors after finishing treatment and through 
survivorship. This is very important in order to implement 
interventions to reduce unpleasant and disturbing feelings 
and improve quality of life in younger as well in older 
survivors. Moreover, we could have employed further 
analysis on physical functioning and on the differences in 
symptoms between active and inactive group of patients. 
This would have given us further information about health 
related quality of life in breast cancer survivors. 
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