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 ABSTRACT
This article presents a brief overview on the importance of adopting healthy behavior during and after the 
completion of primary cancer treatment. Increasing evidences are advocating physical activity engagement in 
cancer survivors due to its convincing beneficial outcomes. Today, outcomes from numerous trials confirmed 
the need to examine beyond physical activity engagement, into physical inactivity as an independent factor for 
cancer recurrences. Reducing cancer-risk related behaviors via increase physical activity and reduce inactivity is 
now receiving much attention in the field of cancer survivorship.  Both realms of activity and inactivity are now 
acknowledged as influential independent factors contributing to better care in the field of cancer survivorship.
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Introduction
The National Cancer Institute Office of Cancer Survivorship 
in America defines a cancer ‘survivor’ as anyone diagnosed 
with cancer, from the time of diagnosis to the end of life 
(1). Two factors have contributed to the steep rise of cancer 
survivors: 
i)  advanced cancer treatment and 
ii)  an aging population (2,3). 
Cancer treatments are often invasive and prolonged with 
unique psychological, physical, social and existential impact 
upon survivors (4). As breast cancer now takes a form of 
chronic disease (5), greater efforts are needed to ensure 
sustainable and relevant health-promoting programs for 
cancer control. Fortunately, genetic defects play its role in 
only five to 10 percents of all cancer cases, whereas the 
remaining 90 to 95 percents are rooted in the environment 
and lifestyle factor matrices (6). It is also important to state 
that not all sequela from cancer are negative as survivors 
will attest that a cancer diagnosis also brings out the 
positive feelings in them. The sequela of cancer ranges 
from one end of the continuum to the other end, i.e.  from 
positive feelings of surviving (I am thankful to be alive, each 
day is a bonus, etc) to negative consequences (constantly 
living in fear recurrence, facing long term side effects, etc) 
as expressed by cancer survivors. In the words of a cancer 
patient before he succumbed to pancreatic cancer at the 
age of 49 yrs old -

‘If God would give him another chance, he will lead a less 
sedentary and a healthier life’. 

This expression reflects the opportunity which cancer 
researchers have termed as, the ‘teachable moment’ i.e. 
when survivors can be challenged and are more willing 
to accept ideas of positive healthy behavioral changes 
(7). However, more research is needed to uncover with 
clarity if a “teachable moment” occurs shortly after the 
cancer diagnosis, during cancer treatment, or sometime 
after treatment has been completed, or if it varies from 
individual to individual. 

With more cancer patients surviving more than 5 years 
beyond diagnosis, the focus from acute care to managing 
the long-term health consequences of cancer must be 
shifted accordingly. Having a longer, indefinite period to 
live, cancer survivors are faced with the vast array of after-
effect of treatment. Table 1 highlights some effects that may 
possibly be ameliorated with physical activity intervention, 
and where greater support to move on to live healthily 
can only bring positive impact into their remaining lives.  
However, for decades, host factors such as weight and 
physical activity in the overall treatment of breast cancer 
patients have been disregarded until recently (8), despite 
the identification of  World Health Organization (WHO) that 
physical activity (PA) is among the nine modifiable risk factor 
for cancer (9).  The aim of this paper is to present a brief 
overview of the role of physical activity and inactivity as a 
potential influential factor in improving the quantity and 
quality of life of cancer survivors.  The review also highlights 
the health behavior recommendations for cancer survivors 
outlined by an American Cancer Society expert panel.
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Table 1:  Common side effects of cancer treatment (10)

Surgery •	 ‘Pulling’ sensation over the scar
•	 Scar contracture
•	 Paraesthesia in the axilla and medial upper arm from the necessary dissection of the intercostal 

brachial nerve at the time of an axillary clearance
•	 Lymphoedema
•	 Physical imbalance and difficulties with muscular neck pain due to breast tissue loss (usually only a 

problem for women with larger breasts)
•	 Intermittent fleeting, jabbing neurological pains in the breast
•	 Intermittent pain in the upper arm on the side of an axillary clearance (typically settles over 3–6 

months)

Radiotherapy •	 Breast oedema and tenderness
•	 Hyperpigmentation in the first year
•	 Might evolve to increased density of the breast tissue
•	 In-field telangiectasia (particularly in the inframammary region and the tumor bed RT ‘boost’ area)
•	 Small decrease in the size of the residual breast tissue may occur

Chemotherapy •	 Tiredness/fatigue
•	 Hair loss 
•	 Bitter taste in mouth is unlikely to linger for more than a few weeks after chemotherapy
•	 Peripheral neuropathy may persist

Hormonal therapy 	 Tamoxifen
•	 Hot flushes
•	 Tender breasts
•	 Gastrointestinal upset
•	 Vaginal dryness and discharge
•	 Decreased libido
•	 Abnormal vaginal bleeding endometrial carcinoma 

and DVTs are rare

	 Aromatase inhibitors (AI)
•	 Hot flushes
•	 Musculoskeletal pain (can be severe, 

requiring AI treatment to cease)
•	 Vaginal dryness
•	 Osteoporosis

Physical activity during cancer survivorship
We searched MEDLINE, EMBASE, CINAHL, Web of 
Knowledge, there were a total of 25 systematic reviews and 
meta-analysis conducted from the year of 2006 to 2011, 
using the key searching word, ‘physical activity’, ‘cancer’, 
‘systematic review’, ‘meta-analysis’. Cancer survivors face 
a range of chronic conditions with functional declines (11, 
12) and they are presented with a real threat of secondary 
cancer (13), with many unmet needs (14). Cancer survivors 
often are doubtful if exercises are safe during and even after 
treatment. Is physical activity effective for people who are 
already weak from cancer treatment? Over two decades 
of research have revealed that breast cancer patients (and 
colon, prostate, hematological malignancies) (15, 16) can 
gain from physical activity programs (17).  There is now 
convincing evidence that post-diagnosis physical activity 
reduces the risk of cancer recurrence, and other chronic 
condition. It also contributes to longer survivorship period 
– especially for breast, colorectal and cervix cancer (11, 12, 
18). However, the lifestyles of most people today are more 
sedentary than active. 

Increasing evidence is indicating that cancer survivors 
can and should engage in physical activity as the efficacy 
and safety of interventions commenced both during and 
following cancer treatment have been proven (19-23). 
Adherence to healthy lifestyle behaviors such as being 
physically active plays a critical role in cancer prevention 
as it modifies breast cancer risk in postmenopausal women 
(24, 25). Breast cancer survivors who adhered to the 

current physical activity guidelines of 150 minutes/week 
of moderate-level activity, when compared with those who 
had low activity, are associated with significantly lower risk 
of death (RR/HR from 0.58 to 0.71) (26); and no activity 
(RR/HR=0.36) (27). After a breast cancer diagnosis, a 40% 
-50% lower risks of mortality has been associated with 
about 2 to 3 hours of moderate-intensity activity (18, 28), 
whilst another study indicated a duration of  3 to 5 hours 
per week. The evidence is strong that exercise before and 
after breast cancer diagnosis is inversely associated with 
the risk of recurrence and death (29).  Controlling cancer 
via lifestyle factor such as adopting an active lifestyle 
is becoming particularly essential in cancer survivor 
populations.

The recommended PA for general and cancer 
population
The general exercise recommendation for people 
undertaking or having completed cancer treatment is low 
to moderate intensity, regular frequency (3 to 5 times per 
week) for at least 30 minutes per session (21, 30). This is 
consistent with recommendations for the general adult 
population (31).  The American College of Sports Medicine 
(ACSM) recommends that healthy adults (32) and cancer 
survivors (33) perform a minimum of 30-min moderate-
intensity exercise on 5 days/week, for health promotion, 
whilst the World Cancer Research Fund (WCRF) and the 
American Institute for Cancer Research (AICR) advocate 
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a higher dosage to specifically reduce cancer risk: 60 min 
of moderate-intensity or 30 min of vigorous-intensity 
exercise, daily (34).  

Physical activity for colon cancer
There is convincing evidence that links physical activity with 
colon cancer. Evidence-based studies had proposed several 
mechanisms for the role of physical activity in reducing 
colon cancer risk which includes reduced insulin resistance 
and hyperinsulinemia, anti-inflammatory action, direct 
immune action, decreased intestinal transit time or higher 
vitamin D levels (35). A cohort of 573 women diagnosed 
with stages I-III colorectal cancer who participated in the 
Nurses’ Health Study, reported women who are most 
physically active experienced 61% reduced colorectal 
cancer-specific mortality and 57% reduced overall mortality 
compared to inactive women (36). A meta-analysis 
conducted in 2009 on physical activity and colon cancer 
reported an overall risk reduction of approximately 24% 
(37) for both men and women.

Physical activity for breast cancer
There are increasing published data to date to show 
that physical activity has an important preventive role in 
breast cancer risk. A recent meta-analysis concluded that 
physical activity before pre-diagnosis reduced all-cause 
mortality by 18% and physical activity post-diagnosis 
reduced breast cancer deaths by 24%, all-cause mortality 
by 41% and disease recurrence by 24% (38). Pronk et al 
(39) suggested that breast cancer risk was lower for women 
who spent shorter period on occupational sitting time and 
for post-menopausal women who exercise at or above the 
recommended physical activity level which is 30 minutes 
a day for three to five days at moderate-level of intensity. 
However, our study showed that most survivors are engaged 
in predominantly low-moderate physical activity (40).

Physical inactivity during cancer survivorship
Many cancer survivors are not pursuing healthy lifestyle. 
Despite the known benefits of exercise, only a few older 
adults reported performing regular exercise (41). A large 
study by American cancer Society found that only 30 
percent to 47 percent (n=9105) met the recommendation 
for physical activity (42). Today, sedentary behavior 
has been identified as one of the leading preventable 
causes of death (43). With increasing cancer burden, 
the challenge in the global cancer control is to improve 
understanding between the modifiable determinants of 
PA and to translate this knowledge into practical actions 
for a general public health. Therefore, researchers should 
not be focusing on just physical activity engagement, but 
also on physical inactivity or sedentary behavior  which is 
now an independent factor regardless of whether women 
fulfill the recommended guidelines (26, 27). 

Specific Benefits of Physical Activity 
intervention
Research evidence showed that physical activity during 
and after completion of treatment have resulted in  
better  quality of life (44-46) and even improves fatigue 
body esteem and mood (47, 48). Epidemiologic studies 
suggest benefits of physical activity in tackling obesity, a 
known cancer risk factor, with a strong inverse relationship 
for breast cancer, especially among post-menopausal 
women (49). Nevertheless, physical activity engagement is 
beneficial for both pre-menopausal and post-menopausal 
women, whereby a 30% to 40% reduction in risk of 
developing breast cancer is postulated when compared 
with sedentary women (50).

Research evidence suggests that changes in activity from 
pre to post-diagnosis influences survival. Thus, intervention 
to increase an uptake of physical activity engagement post 
cancer is beneficial and therapeutic during the survivorship 
period. Survivors with a reduction of moderate-level 
physical activity by an hour or more per week have a risk 
of death up to four-fold (27).  Among women with breast 
cancer, and compared to those who were inactive before 
and after diagnosis, those who increased their activity by 
about 60 minutes/week or more of moderate-level activity, 
halved their risk of breast-cancer death, as well as all-cause 
mortality, compared with those who had no change. 

Overall, outcomes from physical activity interventions 
implemented during cancer survivorship periods suggest 
a much better adjustment to illness. Potential benefits in 
health promotion such as cardio-respiratory fitness; muscle 
mass and bone health; immune function; strength and 
flexibility; body image; self-esteem and mood.  At least 
three prospective cohort studies on cancer survival have 
presented evidence of a significant relationship between 
increased physical activities and reduce mortality (26-28). 
More than 70 published experimental trials on physical 
activity for cancer survivors have shown that increased 
physical activity reduces mortality and the evidence is 
strongest for breast and colorectal cancers (19, 20, 31) and 
prostate cancers (51). A large-scale randomized control trial 
with colorectal survivor  via telephone sessions to enable 
symptom management, psychosocial and lifestyle support, 
showed promising results which included better quality of 
life; better diet uptake, and a reduced sedentary behavior 
(52). Regular, sufficient physical exercise apart from weight 
maintenance, diet and emotional strategies that may 
improve wellbeing, quality of life have the potential to 
reduce the risk of cancer recurrence (53).

Future direction – Cancer survivorship 
research and practices
There is a need to improve awareness of the needs of 
adopting low-risk lifestyle changes for cancer survivors 
and to recognize survivorship needs. Opportunities exist 
for occupational therapists, oncologists and primary care 
physicians to collaborate and to promote lifestyle changes 
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(research and clinical practice) to improve the length and 
quality of life of their patients. 

Theory-driven research studies
Theoretically driven studies, eg the use of social cognitive 
theory implicating its central tenet variables such as 
like attitudes and efficacy, help explain the reason for a 
successful behavior. More theory driven interventions 
should be used in physical activity behavior-change 
study. These approaches need to be incorporated into 
routine clinical care (54-56). Theory-led studies can 
inform the design of interventions to ensure how best 
to promote positive attitudes towards healthy behavior 
and thus enabling long-term behavioral change. Future 
work needs to assess more thoroughly what constitutes 
optimal exercise prescriptions, including the mode of 
delivery, cost effectiveness, frequency, duration, intensity 
and type, and how individual characteristics (eg. age, 
cancer type, treatment, presence of specific symptoms) 
affect this prescription (21). Also, research to find out the 
optimal period of utilizing these ‘teachable moments’ are 
imperative for a successful healthy behavioral lifestyle 
changes, as well as more rigorous designs which address 
methodological limitations (57). Occupational therapy 
studies contribute to lifestyle research to improve the 
understanding of lifestyle characteristics (eg. activity 
engagement and coping behaviors) and its relationships 
to health promotion and disease prevention (58). A recent 
systematic review (four primary prevention and five tertiary 
prevention trials) concluded small to moderate effect on 
improving concentrations of several blood biomarkers 
implicated in breast and colon cancer pathways (59).  More 
studies are needed explaining the role of physical activity  
and cancer etiology (primary prevention) and also cancer 
prognosis (tertiary prevention).   

Evidence based clinical practices
In particular, clinicians need to capture and optimize the 
period(s) of  ‘teachable moments’  for the promotion and 
the adoption of low-risk lifestyle intervention in cancer care. 
Along with  research evidence, behavioral strategies (such 
as counseling, coaching, motivational interviewing, goal 
setting, action planning) across a range of settings during 
this cancer survivorship period are required to propel cancer 
survivors to redesign their lifestyle. Specifically for physical 
activity as a modifiable cancer control factor - the adoption 
of physical activity as a key index to a healthy lifestyle 
behaviors must be supported and facilitated. 

Conclusion
In conclusion, to quote the pancreatic cancer patient 
cited above: When persuaded  by his wife to engage in 
more physical activity, he defended and debated with 
the analogy that the huge healthy oak tree outside his 
garden is and has been ‘sedentary’ for decades, but yet, it 

remains strong and healthy. Most people find it easier to be 
sedentary than to be active, and thus, the momentum to 
fight inertia and inactivity does require a strong motive and 
does need to be supported and reinforced. More health 
organizational effort is needed if we are to target towards 
getting cancer survivors to self manage a more active 
lifestyle. These efforts need organizational commitment, 
policy commitments, resources and facilities to ensure the 
Union International for Cancer Control (UICC)’s agenda can 
be achieved. Lastly, with a steep rise of cancer patients 
surviving more than five years beyond diagnosis, health 
systems throughout the world are challenged to expand 
their focus from acute care to managing this long-term 
health consequences of cancer. Consolidated, proactive 
effort for low-risk behaviors amongst cancer survivors must 
be carefully planned and implemented objective for cancer 
survivorship. More effort is needed to get cancer survivors 
to self manage an active lifestyle, and teachable moments 
must be optimize in order to gain effective engagement 
and adoption of healthy behaviors. These efforts must be 
supported by organizational commitment, resources and 
facilities to ensure this target of cancer control can be 
delivered to the increasing rise of cancer survivors.
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