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ABSTRACT 

Background: Physical inactivity is identified as 
the fourth leading risk factor for global mortality 
and associated with increased breast cancer 
diagnosis and risks of recurrence. Objectives: 
To investigate the level of physical activity en-
gagement after breast cancer in survivors and 
healthy controls. Design: A descriptive case- 
control study on survivors and matched (ethnic, 
gender, age) healthy controls was surveyed us- 
ing a pre-post questionnaire and a 1-minute can- 
cer control media. The socio- and medical demo- 
graphic data, physical activity status information 
were obtained from self report questionnaires. 
Results: Breast cancer survivors (n = 51) were 
found to participate in low-moderate level of 
physical activity while healthy controls (n = 45) 
participated in moderate-vigorous level of phy- 
sical activity. Healthy adults reported more bar- 
riers and excuses but all participants (90% sur- 
vivors and control) were unaware of the strong 
inverse relationship between level of physical 
activity and risks of cancer recurrence. The post 
test on video showed an increased awareness 
and intention to re-engagement in physical ac- 
tivity for cancer control (M = 7.1 ± 1.53, p < 0.01). 
Conclusion: The finding suggests that simple 
public health message within the Model of can-
cer survivorship care must be disseminated. 
The “teachable moments” after a cancer diag- 
nosis should be optimised to promote rehabili- 
tation for physically active lifestyle. 
 
Keywords: Cancer Control; Physical Activity; 

Breast Cancer; Public Health; Rehabilitation 

1. INTRODUCTION 

Being physically active can prevent the occurrences of 
many chronic diseases including cardiovascular acci-
dents [1], type 2 diabetes [2], obesity [3], and osteoporo-
sis [4], but also prevent a cancer recurrence and improve 
the overall quality of life [5,6]. An increasing research 
evidence demonstrates that being physically active can 
reduce cancer risks, especially for colorectal cancer [7], 
breast cancer [8], endometrial cancer [9], lung cancer [10] 
and prostate cancer [11]. The current concluding evi-
dence for physical activity is reported as convincing for 
reducing colon and breast cancers, probable for prostate, 
possible for lung and endometrial cancers and insuffi- 
cient for cancers at all other sites [12].  

Advancing health of survivors via physical activity 
engagement is an attainable strategy in cancer control, 
even though the exact mechanism of how physical activ- 
ity directly benefits some cancer survivors is not known. 
However, for breast cancer, physical activity lowers the 
risk of cancer by affecting the level of hormonal concen- 
trations and energy balance [13]. Thune et al. [14] of-
fered that by caloric restriction, the propagated activity 
of the mammary glands is reduced and will thereby in- 
hibit the carcinogenesis process in the breast. Research- 
ers are also examining the relationship between activity 
and the biomarker C-reactive protein (a chronic low- 
grade inflammation, as a possible risk factor for cancer). 
The Alberta Physical Activity and Breast Cancer Preven- 
tion (ALPHA) Trial found that a 1-year moderate- 
to-vigorous aerobic exercise trial in healthy postmeno- 
pausal women, showed a decline in the biomarker C- 
reactive protein [15]. 

Research evidence also suggests that the effect of 
physical activity varies across the subgroups of breast 
cancer and across the illness trajectory. Being overweight 
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at the time of breast cancer diagnosis [16,17], and weight 
gain after diagnosis [18] are associated with poorer sur-
vival.  

With particular reference to dose-response of activity 
and breast cancer, a trend analysis showed a 6% (3% - 
8%; 95% CI) decrease in breast cancer risk for each ad-
ditional hour of physical activity per week assuming that 
the level of activity would be sustained [19]. The Nurse 
Health Study which assessed leisure time physical activ-
ity on 2296 women, concluded that even modest amounts 
of physical activity after a breast cancer diagnosis pro-
mote survival [20] particularly for those with stage I, II 
and III cancer. Adjusted for stage of disease, the relative 
risk of death from breast cancer decreased with all level 
of physical activity compared with being sedentary. The 
risk of death from breast cancer was 19 percent less 
(among women who undertook 180 - 534 met-min- utes/ 
week of exercise); 54 percent less (for 540 - 894 met- 
minutes/week); 42 percent less (for 900 - 1434 met- 
minutes/week); and 29 percent less (for 1440 or more 
met-minutes/week) of recreational exercise. a large sys- 
tematic review (19 cohort and 29 case-control studies) 
found a strong inverse association between physical ac-
tivity and postmenopausal breast cancer with risk reduc-
tions ranging from 20% up to to 80% [21].  

WHO recommended 30 minutes per day of moderate 
level activity for ≥5 days a week, or 20 minutes of vig-
orous activity for ≥3 days per week (centre for disease, 
2003). With cancer, this weekly dosage may even be 
higher, but it appears that even the WHO’s dosage is 
challenging for most people, including healthy people. In 
fact, an alarming 60% adults worldwide are classified as 
inactive [22]. Despite the strong evidence, inactivity or 
sedentary lifestyle is on the steep rise, across adults in 
the world, especially in women, older age and urban 
residence. Multiple factors such as an increase urbaniza-
tion, neighbourhood level violence [23], high-density 
traffic [24], air pollution [25], lack of recreation facilities 
[26] and demanding occupations have contributed to this 
low participation in everyday physical activity. In USA, a 
high 74% of American cannot meet this recommended 
amount of physical activity [27]. In Malaysia, a popula-
tion-based household survey of adults (n = 339,333) 
found that the prevalence of overall physical inactivity 
was amongst almost half the Malaysian adult population 
(43.7%), and the prevalence of inactivity was higher in 
sub domains of working time (72.6%), travel time 
(72.1%) and leisure time (85.7%) [28]. The health risk of 
physical inactivity contributes to an estimated of 3.2 mil-
lion deaths globally [29].  

With 1.1 million women worldwide diagnosed with 
breast cancer and 410,000 die from it each year [30], 
physical activity can be promoted as cancer control 

strategy as it is inversely related to weight gain during 
survival [31]. However, most of our multiethnic breast 
cancer survivors complained of inadequate information 
and unawareness [32,33], including for physical activity 
engagement. Therefore, to enhance rehabilitation of breast 
cancer survivors, a better understanding of how interven- 
tion works [34], and how women perceived the need to 
engage in activity is needed. The aim of this study is to 
explore women’s perception as well as the correlates of 
the physical activity amongst the multiethnic women. 
The objectives are to investigate the behavioral pattern, 
self-efficacy and perceived barriers to physical activity in 
women with breast cancer and in comparison with 
healthy women. The use of the video clip to create 
awareness on the importance of physical activity for 
cancer survivors will be used in this pre-post survey. 

2. METHODS 

2.1. Design and Setting 

This survey was conducted in University Malaysia 
Medical Centre (UMMC). The ethical approval for this 
study was obtained from the University Malaya Medical 
Centre Ethical Committee.  

2.2. Subjects 

The breast cancer survivors subjects were obtained 
through an introductory session of an Active Lifestyle 
program organised in University Malaya Medical Centre 
while the healthy volunteers/controls were recruited 
through online survey. Informed consent was obtained 
before the subjects were asked to complete the question-
naire. From the database of those diagnosed with breast 
cancer between 2005 and 2010, women with breast can-
cer who were randomly selected, 51 subjects consented 
to participate. Healthy volunteers were recruited through 
convenience sampling method, and via facebook and 
email modes, to reach women that matched the gender, 
ethnicity, marital status and age (±3 years) of the breast 
cancer survivors.  

2.3. Tools 

A questionnaire to gather the socio-medical demo-
graphic data, pre-diagnosis physical activity, current 
physical activity (International Physical Activity Ques-
tionnaire), barriers to physical activity, exercise self- 
efficacy and awareness of physical activity guidelines for 
cancer were collated. A video pertaining to guidelines of 
physical activity and advantages of physical activity to 
cancer was presented to participants, who were assessed 
on awareness and knowledge of guidelines and benefits 
of physical activity at pre- and post-viewing.  
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2.4. International Physical Activity  
Questionnaire—Short Form (IPAQ) 

A self report physical activity tool for measuring 
physical activity in 15 - 69 years old adults [35]. It as-
sesses several domains, the specific types of activity 
(walking, moderate-intensity activities and vigorous in-
tensity activities); frequency (in days per week) and du-
ration (time per day). Computation of Total daily PA 
(MET-min·day−1) is by summing the product of reported 
time within each item by each category-defined MET 
value (3.3 METs, 4.0 METs and 8.0 METs index for 
walking, moderate and vigorous) and expressed as a 
daily average MET score. MET is metabolic equivalent 
whereby 1 MET equal the resting energy expenditure, 
according to the IPAQ scoring protocol 
(www.ipaq.ki.se).  

2.5. Exercise Self-Efficacy Scale 

The exercise self-efficacy scale is a measure of peo-
ple’s confidence in their capabilities to attain regular 
exercise. The 18-item scale using self rating scores 0 - 
100 (“cannot do at all”, 50 being “moderately certain can 
do” and 100 as “highly certain can do”), was developed 
by Bandura [36]. Factor analysis showed three sub-fac- 
tors: 1) situational/interpersonal factor, 2) competing 
demands factor, and 3) internal feelings factor [37].  

2.6. Statistical Analysis 

Data was analysed using SPSS version 17. Descriptive 
analyses were conducted to describe the total energy ex-
penditure, self-efficacy for exercise, and barriers to 
regular physical activity. Statistical analyses such as the 
chi-square test, Fisher’s Exact Test, Mann Whitney U 
Test, ANOVA or Kruskal Wallis were employed where 
necessary with p < 0.05 was taken as a level of signifi-
cant. Missing values will be substituted with mean score.  

3. RESULT 

3.1. Demographic 

Table 1 summarises the socio- demographic charac- 
teristics and medical background of the 51 breast cancer 
(BC) survivors and 45 healthy controls (HC). The cancer 
subjects were mainly Chinese, followed closely by Indi-
ans and Malays. Their age ranged from 31 to 63 years 
old (mean of 49.12 ± 8.86). The body mass index (BMI) 
for BC ranged between 18.3 and 33.3. BC was diagnosed 
for at least nine months to as long as 83 months. Most of 
the participants were married (n = 77), had secondary 
education (n = 41), post-menopause (n = 51) and most 
BC survivors were diagnosed at stage II (n = 25). At 
baseline, there is no statistical difference between the 
two groups in terms of ethnicity, marital status, number 

of children, menopausal status and financial status. How- 
ever, there is significant different between groups in 
terms of the educational level and current occupational 
status, whereby more women in the HC work full time, 
and there were higher educated as well. More than 50% 
of participants self perceived that they participated in 1 
to 2 days light exercises per week, not amounting to the 
recommended dosage.  

3.2. Physical Activity of Women (IPAQ) 

The mean MET values for healthy control (HC) group 
was 1317.1 ± 1116 minutes/week, but only at a low 
371.9 ± 273 METs for BC participants. As per IPAQ 
guide, the METS are far lower than the low-intensities 
level (<600 MET-min/week), or the moderate-intensity 
level (>600 MET-min/week) or vigorous intensity activi-
ties (at least 3000 MET-min/week). There is a significant 
different between groups in the level of physical activity 
(Table 2). Based on these guide, 91.1% of HC subjects 
engaged in low (31.1%) to moderate (60%) level of 
physical activity. All (100%) of BC patients engaged in 
low (84.3%) to moderate (15.7%) level of physical activ-
ity, with no person engaging in vigorous level.  

3.3. Exercise Self-Efficacy in Multiethnic 
Women—between Groups and within 
Group 

Table 3(a) shows between groups analyses, whereby 
significant differences were found in two subscales [situ-
ational, p = 0.04, and competing demands, p = 0.01) and 
in the total self-efficacy scale (p = 0.03). The mean 
scores of the cancer survivors were higher than the 
healthy adults, indicating a higher level of confidence to 
engage in regular exercise (than healthy adults). How-
ever, across the subscale, situational/interpersonal factor 
recorded the lowest mean value amongst survivors 
–suggesting a possible social barrier to exercise engage-
ment, related to the breast cancer. In terms of ethnicity, 
there is no significant different across the three ethnic 
groups for level of activity (Table 3(b)).  

3.4. Barriers to Physical Activity: Case (51) 
vs. Control (47) 

Table 4 is a list of top ten barriers (from a list of 22 
barriers) reported by a group of Malaysian women with 
breast cancer (n = 51) and without breast cancer (n = 45). 
Both cases and control rated highly for “lack of time and 
too many household chores”. A contrast between the 
groups, is that these healthy control reported ‘being lazy 
and too much office work to do” as key barriers. In our 
survey, the HC group identified more barriers to physical 
activity compared to BC patients [HC mean = 6 ± 3 vs. 
BC mean = 4 ± 3; U = 686, p = 0.001], which suggest 
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Table 1. Characteristics of breast cancer survivors and healthy controls. 

Characteristic All (n = 96) Healthy Subjects (n = 45) Breast Cancer Survivors (n = 51)  

Age (Mean ± SD) Length of Survivorship 49.12 ± 8.86 48.11 ± 9.50 50.01 ± 8.25 32.78 ± 16.65  

 (n) % *p 

Ethnicity 

Chinese 

Indian 

Malay 

Present Marital Status 

Single 

Married 

Widowed/Divorced 

Number of Children 

None 

Less than 2 

3 to 5 

More than 5 

Educational 

No Formal Education 

Primary 

Secondary 

College/University 

Menopausal Status 

Pre-Menopause 

Post-Menopause 

Status of Occupation 

Full-Time 

Unemployed/Retired 

Part-Time 

Homemaker 

Financial Status 

<USD 166 - 333 

USD 334 - 1000 

USD 1001 - >1666 

Stage 

0 

I - III 

Don’t Know 

Type 

Ductal Carcinoma in Situ 

Invasive Carcinoma 

I Don’t Know 

 

(43) 44.8 

(26) 27.1 

(27) 28.1 

 

(15) 15.6 

(77) 80.2 

(4) 4.2 

 

(20) 20.8 

(36) 37.5 

(36) 37.5 

(4) 4.2 

 

(1) 1.0 

(6) 6.3 

(41) 42.7 

(48) 50.1 

 

(51) 53.1 

(45) 46.9 

 

(49) 51.0 

(20) 20.8 

(7) 7.3 

(20) 20.8 

 

(19) 19.8 

(30) 31.3 

(47) 49.0 

 

- 

- 

- 

- 

- 

 

 

 

(21) 46.7 

(11) 24.4 

(13) 28.9 

 

(7) 15.6 

(36) 80.0 

(2) 4.4 

 

(11) 24.4 

(18) 40.0 

(14) 31.1 

(2) 4.4 

 

(1) 2.2 

(2) 4.4 

(11) 24.4 

(31) 68.8 

 

(26) 57.8 

(19) 42.2 

 

(30) 66.7 

(3) 6.7 

(6) 13.3 

(6) 13.3 

 

(10) 22.2 

(13) 28.9 

(22) 48.8 

 

- 

- 

- 

 

- 

- 

 

 

(22) 43.1 

(15) 29.4 

(14) 27.5 

 

(8) 15.7 

(41) 80.4 

(2 ) 3.9 

 

(9) 17.6 

(18) 35.3 

(22) 43.1 

(2) 3.9 

 

(0) 0 

(4) 7.8 

(30) 58.8 

(17) 32.3 

 

(25) 49 

(26) 51 

 

(19) 37.3 

(17) 33.3 

(1) 2.0 

(14) 27.5 

 

(9) 17.6 

(17) 33.3 

(25) 48.0 

 

(4) 7 .8 

(42) 82.4 

(5) 9.8 

 

(8) 15.7 

(5) 9.8 

(38) 74.5 

 

0.86 

 

 

 

0.99 

 

 

 

0.65 

 

 

 

 

0.003 

 

 

 

 

 

0.39 

 

 

0.000 

 

 

 

 

 

0.381 

 

 

 

 

 

 

 

 

*Chi-square test or fisher exact test (2 tailed) were used. Differences between case and control are not significant (except for education and occupation), among 
BC and HC groups, p < 0.001. 

 
Table 2. Physical activity in case (breast cancer survivors) and control (healthy subjects). 

Breast cancer survivors (n = 51) Healthy subjects (n = 45) Mann-Whitney
 

Total Median IQR Sum Mean SD p-value 

IPAQ-Vigorous (8 × days × minutes) 788.3 15.46 51.38 7375.6 163.90 304.61 0.006* 

IPAQ-Moderate (4 × days × minutes) 3177.2 62.3 132.84 15921.4 353.81 387.66 0.000* 

IPAQ-Walking (3.3 × days × minutes) 15004.3 294.2 274.99 35973.8 799.42 890.47 0.007* 

Total = Vig + Mod + Walking 18969.78 371.96 273.10 59270.79 1317.13 1116.01 0.000* 

*Mann-Whitney U Test, p < 0.01; mins = minutes. 
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Table 3. (a) Exercise self-efficacy in breast cancer survivors and control; (b) Mean/median on exercise self-efficacy (comparing eth-
nicity within group). 

(a) 

Exercise self-efficacy Sub scales and total scale Control (n = 45) Case (n = 51) n Mean SD P value 

Control (healthy) 45 28.2 17.0 0.04* 
Situational/Interpersonal 

Case (survivors) 51 35.7 19.3  

Control (healthy) 45 34.4 17.8 0.01* 
Competing demand 

Case (survivors) 51 43.13 16.3  

Control (healthy) 45 31.1 18.8 0.12 
Internal feelings 

Case (survivors) 51 36.7 15.2  

Control (healthy) 45 31.0 16.3 0.03* 
Total exercise self-efficacy 

Case (survivors) 51 38.2 15.3  

Control = Healthy woman; Case= Breast cancer patients; * = Significant at p < 0.05. 

(b) 

Control (n = 45) Case (n = 51) 
 

Mean + SD Median + IQR p Mean + SD Median + IQR p 

Situational         

Chinese 25.3 20.6   37.5 22.0 36.7 29.2 

Indian 28.6 14.4   38.2 17.0 36.1 13.3 

Malay 22.4 11.9   

0.50 

30.2 17.5 27.5 22.9 

0.27 

Competing Demand         

Chinese 34.3 18.3 34.0 27.0 45.6 17.0   

Indian 30.3 20.2 26.0 22.0 42.5 19.2   

Malay 38.1 15.4 38.0 24.0 

0.41 

39.9 12.1   

 
0.60 

Internal Feelings         

Chinese 28.0 18.3   38.3 16.2   

Indian 31.7 20.1   35.4 16.6   

Malay 35.5 19.2   

0.54 

35.6 12.9   

0.81 

Total Efficacy         

Chinese 28.9 17.5 27.2 29.4 40.1 16.9 38.1 20.4 

Indian 30.2 17.3 27.2 24.4 38.3 16.0 38.4 16.1 

Malay 35.2 14.0 37.2 28.6 

0.46 

35.0 12.4 32.2 13.9 

0.39 

 
that these healthy women may have no “life-threatening” 
teachable moments (experienced by cancer survivors) to 
spur them to adopt physical activity.  

Lack of time was found as the number one barrier, by 
all ethnic group in both survivors and healthy adults. 
Environmental barriers especially weather and traffic 
were also rated highly, which is expected in the busy city 
where the study was conducted. The Chinese and Indian 
rated lack of time and job commitments as the leading 
barriers because they were predominantly working. The 
Malay ethnic group rated having no social companion, 

bodily ache and knowledge barrier (i.e. do not know 
evidence on exercise and do not know how to exercise) 
as their key barriers.  

3.5. Video Media for Cancer Control on 
Physical Activity 

HC perceived that women with breast cancer are not 
suitable to engage in any type of physical activity neither 
during nor after treatment. Only 44.4% of the HC sub-
jects agreed that exercise can reduce the risk of breast 
cancer recurrence prior to watching the video. Amongst 

Copyright © 2013 SciRes.                                                                    OPEN ACCESS 



S. Y. Loh et al. / Health 5 (2013) 838-846 843

women with breast cancer, about 44.7% of the subjects 
disagreed that they can do moderate exercise during 
treatment and, a high 71% disagreed that women with 
breast cancer can do vigorous exercise during treatment. 
After viewing the video, about 99% of the participants 
agreed to the minimum recommended duration of physi- 
cal activity for adults is 30 minutes per day, 81.3% per- 
ceived that minimum recommended frequency of physic- 
cal activity for adult is 3 to 5 days and 85.4% identifies 
adult should engage in moderate physical activity. 93.3% 
of HC group agreed that active lifestyle can reduce the 
risk of breast cancer recurrence while 2.2 disagreed with 
this notion and 4.4% were still not convinced. Overall, 
the subjects perceived that the video is effective in in- 
fluencing cancer survivors to engage in more active life- 
style (M = 7.1, SD = 1.53, p < 0.01). Table 5 show that 
at post video, the knowledge improves as more partici- 
pants become aware that women with breast cancer can 
do moderate exercises during treatment.  

4. DISCUSSION 

Investigations of the determinants of physical activity 
motivation and behaviour can help identify the shared 
and unique correlates of motivation that predict the par-
ticipation in regular physical activity between cancer 
survivors and healthy population [38]. This survey found 
that survivors reported less barriers compared to healthy 
adults and their exercise self efficacy was higher than the 
healthy adults. The findings suggest that non-cancer 
subjects have more excuses for exercise and reported 
more barriers. Self-efficacy is the belief and conviction 
that one can successfully perform the exercise, and 
higher efficacy predicts better adoption of exercise be- 
haviors. Intervention to redesign lifestyle of survivors as 
part of rehabilitation and cancer control strategy should 
optimize these teachable moments after a cancer diagno- 
sis. McBride et al. [39]) explained “teachable moments” 
as the naturally occurring life transitions or health events 

 
Table 4. Top barriers to physical activity engagement: case-control. 

 BC Survivors (Case = 51) Healthy Women (Control = 45) 

Top 10 Barriers (from a list of 22) All (51) 
Chinese 
(n = 22) 

Indian 
(n = 15) 

Malay  
(n = 14) 

All 
(45) 

Chinese 
(n = 21) 

Indian  
(n = 11) 

Malay  
(n = 13) 

 Yes (%) Yes (%) Yes (%) Yes (%) Yes (%) Yes (%) Yes (%) Yes (%) 

I don’t have time 58.8 68.2 60.0 42.9 51.1 33.3 72.7 61.5 

Too many household chores 51.0 68.2 33.3 42.9 48.9 23.8 81.8 61.5 

I don’t have friends to exercise 33.3 27.3 20 57.1 37.8 38.1 36.4 38.5 

The weather and traffic puts me off 31.3 50.0 13.3 28.6 30.0 21.4 31.9 42.4 

I have bodily ache and pain 27.5 22.7 13.3 50.5 40.0 38.1 63.6 23.1 

I am too lazy 27.5 31.8 26.7 31.4 51.1 47.6 45.5 61.5 

I have too much office work to do 23.5 22.7 26.7 21.4 51.1 33.3 81.8 43.8 

No proper place to exercise 15.7 9.1 13.3 28.6 26.7 23.8 36.4 23.1 

Don’t know how to exercise 15.7 9.1 6.7 35.7 13.3 14.3 9.1 15.4 

I wasn’t even thinking of exercise 11.8 0 20.0 21.4 17.8 19.0 27.3 7.7 

 
Table 5. Correlations between Pre and Post video viewing (can survivors do moderate exercise). 

Prevideo Post-video during treatment, women with cancer can do moderate exercise 

  Agree Disagree Don’t know TOTAL 

Agree 
n 

% 

60 

100% 

0 

0% 

0 

0% 

60 

100% 

Disagree 
n 

% 

12 

85.7% 

2 

14.3% 

0 

0% 

14 

100% 

During treatment, women 
with breast cancer 

can do 

moderate 

exercise 

Don’t know 
n 

% 

18 

81.8% 

1 

4.5% 

3 

13.6% 

22 

100% 

[Fisher’s Exact Test, p = 0.001 (2-tailed)]. At post video, more participants become aware and their disagreement that women with breast cancer cannot do 
oderate exercise reduces and even those who rated they do not know, have reduces as well. m 
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that have the potential to motivate individuals to spon- 
taneously adopt risk-reducing or health-protective beha- 
viors. Thus, regardless of age and ethnic, a key focus for 
rehabilitation therapists is to design group physical activ- 
ity that can further enhance exercise self efficacy via 
modelling and motivation via supportive and enjoyable 
physical activity. As education may play an important 
role in health promotion and uptake of exercise, oncol- 
ogy Occupational therapists must gauged individual bar- 
riers, and determine the pre-contemplations stage using 
the stages of change model [40], in order to mobilised 
people towards health via physical activity engagement.  

With the post-video survey, our study showed more 
participants become aware of physical activity guides at 
post video viewing, and their disagreement that women 
with breast cancer cannot do moderate exercise reduces 
and even those who rated they do not know have reduces. 
However, across group, all rated time as a barrier to ex- 
ercise. Despite strong evidence suggesting that regular 
physical activity can protect against breast cancer recur- 
rence [41,42], only 23.5% of breast cancer survivors en- 
gage in the recommended level of physical activity de- 
fined as 150 minutes per week of moderate-intensity 
physical activity. Similar result was observed among US 
cancer survivors whereby approximately 30% of cancer 
survivors met the physical activity guidelines [43]. A 
qualifying clause was even added by these women who 
suggested that although moderate activity may be feasi- 
ble, women should never exert themselves during treat- 
ment. These findings suggest that structured program is 
needed to guide patients towards being better informed 
and for adopting a healthy lifestyle since behaviour 
change is difficult across the globe.  

Cancer treatment has long been cited as a potential 
barrier of exercise involvement among women with 
breast cancer. A study from Australia found that only 
13% of women on chemotherapy treatment were physi- 
cally active [44]. In a study of 130 colorectal carcinoma 
survivors, Courneya and Friedenreich reported that 
treatment had a significant negative effect on physical 
activity participation levels which did not recover com- 
pletely post treatment and that decreased physical activ- 
ity levels are associated with a worse quality of life [45]. 
Thus, more noncancerous controls (68.9%) engaged in 
moderate-intensity physical activity as compared with 
breast cancer patients. This result is differ from US Be- 
havioural Risk Factor Surveillance System revealed that 
only 27% of healthy US women met the current physical 
activity recommendation [46]. However, this result is 
subject to a possible selection bias due to the low re- 
sponse rate among healthy volunteers. 

Although cancer treatment affects the engagement and 
reengagement of physical activity levels, studies had 
shown that even women undergoing intensive therapy for 

breast cancer are able to be physically active during and 
following treatment [47]. The cancer survivors were 
more predictable by the exercise self-efficacy as a con- 
templating factor to active lifestyle. Exercise self-effi- 
cacy is higher among BC survivors but still considered 
relatively low as compared to finding on Korean adults 
with chronic diseases [37]. This explains the low level of 
physical activity engagement in this study. Both groups 
perceived the situational/interpersonal factor as the low- 
est exercise self-efficacy factor. The similarity may result 
from collectivism-orientated [48] culture of Asia coun- 
tries where the external sub-factor related to other per- 
sons/organisational settings can markedly affect the per- 
ception of exercise self-efficacy and participation in 
physical activity for an individual. In relation to collec- 
tivism culture, lack-of-time factor was identified as a key 
barrier to regular physical activity in both healthy control 
and breast cancer population, as a result of domestic 
commitments. Similar result was also observed in other 
published studies focusing on nondisabled adults [49, 
50].  

Video on promoting active lifestyle was perceived as 
an effective tool to encourage participation in physical 
activity amongst cancer survivors. Participants reported 
learning about the benefits of regular exercise and an 
increase awareness of the significant role of physical 
activity in lowering cancer recurrence. As it is generally 
difficult to get people to adhere to a regular exercise, the 
message that one can accumulate short bouts of 10 min- 
utes exercise needs to be emphasised aggressively. As an 
example, the National Heart Foundation of Australia 
evaluated the effectiveness of promoting physical activ- 
ity through paid national television advertisements, pub- 
lic service announcements on the radio, distribution of a 
professional paper, posters, leaflets and stickers, T-shirts, 
publicity tours by experts and two nationally broadcast 
television dramas [51]. Face-to-face interviews were 
conducted with 2500 people before and after each cam- 
paign, found statistically significant differences in mes- 
sage awareness (46% vs. 71% in 1990; 63% vs. 74% in 
1991). In 1990, there were significant increases in walk- 
ing, particularly among older people, and including, in- 
creased in intentions to exercise. Thus, public message 
must be carefully selected and targeted at personal and 
societal level, with organisational input and support.  

This small study generated insightful understanding of 
physical activity in cancer survivors and in healthy con- 
trols, despite some methodological limitations. The find- 
ings of this study are descriptive and do not infer causal- 
ity. All data were obtained from a self-reported survey 
whereby participants can be subjected to recall bias. 
Further longitudinal studies could provide insights on 
how these barriers factors function in respect to each 
other as moderating variables and provide evidence on 
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directions of causality.  

5. CONCLUSION 

While awareness of maintaining healthy lifestyle has 
increased, most survivors in this survey were not aware 
that physical activity can reduce cancer recurrence, and 
for cancer control. Public health messages on the impor- 
tance of physical activity must be broadcasted during the 
“teachable moments” after a traumatic awakening from a 
cancer diagnosis. This opportune effort should be utilized 
maximally to ensure cancer survivors engage and reen-
gage a low risk lifestyle, by increasing activity in their 
daily routines. Positive lifestyle changes can help women 
with a breast cancer diagnosis to live longer and en-
hanced quality of life. ‘Staying active’ is an effective 
cancer control message to be promoted in the model of 
cancer survivorship care, with culturally relevant ap-
proaches to address physical inactivity. 
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