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Abstract
Objective: Physical activity determinants are subject to change when confronted with the diag-
nosis of ‘cancer’ and new cancer-related determinants appear. The aim of the present study is to
compare the contribution of cancer-related determinants with more general ones in explaining
physical activity 3 weeks to 6 months post-treatment.

Methods: A theory-based and validated questionnaire was used to identify physical activity
levels (total and domain-specific) and associated determinants among 464 breast cancer survi-
vors (aged 18 to 65 years) 3 weeks to 6months post-treatment.

Results: Descriptive analyses showed higher scores for general determinants in comparison
with cancer-related determinants. Nevertheless, regression analyses showed that both general
and cancer-related determinants explained total and domain-specific physical activity. Self-
efficacy, enjoyment, social support, lack of time and lack of company were important general
determinants. The perception of returning to normal life, cancer-related barriers (fatigue, lack
of energy and physical side effects) and self-efficacy in overcoming these barriers were impor-
tant cancer-related determinants. Although results differed according to the women’s working
status and the physical activity domain, general self-efficacy explained most physical activity
types in both groups.

Conclusion: Comparable with the general population, enhancing breast cancer survivors’
self-efficacy in being sufficiently physically active seems to be important in physical activity
interventions post-treatment. However, interventions should be tailored to the experienced
symptoms and working status of the women.
Copyright © 2011 John Wiley & Sons, Ltd.

Keywords: Cancer; oncology; survivorship; physical activity; exercise; determinants

Introduction

The increasing survival rates among breast cancer
patients [1–4] lead to a growing number of breast
cancer survivors [5]. Although some of them recover
with a renewed sense of life, most survivors also
suffer from a variety of medical, functional and psy-
chosocial consequences of breast cancer and its
treatment [6,7]. Therefore, physical and psychosocial
interventions are warranted to facilitate full recovery
[8]. Physical activity (PA) can assist recovery [9,10].
To obtain the health benefits of PA, such as
increased quality of life and improved survival
[11–16]), cancer survivors should be moderately
physically active for at least 30 min, 5 days per
week [17]. Unfortunately, many survivors do not
meet this recommendation [18,19]. Therefore, PA
promotion in cancer survivors is warranted [20].

The transition period from patient to survivor is
seen as an ideal period for health promotion because
it represents a time for self-reflection and personal
change [21,22]. Knowledge of the psychosocial pre-
dictors of PA in survivors in this specific period
(<6months post-treatment) is necessary for the
development of future interventions as well as to
identify those survivors who may need help in their
adoption of a healthy lifestyle.
Within the general population, attitude, social influ-

ences and self-efficacy are important variables in
explaining PA [23]. Attitude is an individual’s evalua-
tion of self-performance of an active lifestyle and can
be determined by a total set of behaviour beliefs (per-
ceived benefits and barriers). Social influence addresses
the perception of significant others on PA (subjective
norm), the extent to which significant others are partic-
ipating in PA (modelling) and the perceived support.
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Self-efficacy is defined as a patient’s own belief in his
or her ability to be sufficiently physically active and
the confidence in the ability to overcome barriers to
PA participation.
Descriptive studies on cancer patients’ perceived

benefits and barriers, social influences and self-efficacy
showed some differences in comparison with those of
the general population [24–26]. One study suggested
that breast cancer survivors reported higher perceived
benefits and barriers for PA [26], but results are mixed
[27]. Other studies confirmed the presence of an addi-
tional set of PA determinants specifically related to
the women’s health status [26,28–30]. However, the
importance of these cancer-related determinants in
explaining PA in cancer survivors remains unclear.
Further research is needed to clarify how both general
and cancer-related determinants explain PA to allow
for better tailoring of future interventions.
The first aim of the present study is to explore the

general and cancer-related determinants of PA in a
breast cancer population within 6months post-treatment.
Secondly, the contribution of the cancer-related
determinants in comparison with the more general
ones in explaining total and domain-specific PA will
be investigated.

Method

Participants and procedures

Patients were referred through several Belgium hospi-
tals. Breast cancer survivors eligible for participation
were (a) aged 18 to 65 years, (b) survivors of primary
non-metastatic breast cancer, (c) 3weeks to 6months
post-treatment (surgery, chemotherapy and/or radiation
therapy) and (d) Dutch speaking. Pregnancy and severe
neurological, psychological and cognitive dysfunctions
were exclusion criteria. Younger women often report
very different recovery and re-integration issues and
other physical problems than older women [31]. As
differentiating between the two age groups would be
too complicated for this study, survivors of retiring
age were not the focus of this study. Informed
consent was obtained from all participants, and the
participants were given questionnaires, followed by a
reminder after 2weeks. Ethical clearance was obtained
from the ethical committee of Ghent University
(B67020096619).

Questionnaires

Basic demographic, educational and medical
information

The questionnaire assessed age, marital status, educa-
tion, occupation, date of diagnosis, received treat-
ments and whether they participated in an oncologic
revalidation programme (fitness sessions and psycho-
social education during 12 weeks).

Determinants of physical activity

A newly designed questionnaire on psychosocial
determinants was derived from previous question-
naires in non-diseased [32,33] and cancer populations
[25,28,30]. These questionnaires were widely used
and showed good reliability and validity [25,33].
Table 1 includes an overview of included subscales
and items per subscale of the general and cancer-
related determinants. Associated Cronbach’s a’s are
also indicated in Table 1. All items were scored on a
five-point Likert scale.

Levels of physical activity

To assess PA, the long version of the Flemish Physical
Activity Questionnaire (FPAQ) was used. The FPAQ
was developed to collect detailed information on differ-
ent dimensions of PA during a usual week and has been
proven to be a reliable and valid questionnaire [34].
Four activity variables were calculated, which involved
only activities with MET values ≥3 (activity levels
during household and gardening, transportation,
occupation and leisure time) [35]. In addition, a ‘total
moderate-vigorous-intensity PA index’ (total MVPA)
was computed by summing those four variables. All
variables were expressed as the average time spent
per week (min/week). Possible outliers among the four
types of PA were truncated to 960min/week.
Total days per week of MVPA was measured with

a self-reported single item of the Dutch Short Ques-
tionnaire to Assess Health Enhancing Physical Activ-
ity (SQUASH) [36]: ‘On how many days a week are
you, in total, moderately physically active for at least
30 minutes?’. Although single-item self-reports may
be less accurate, studies provided support for the
validity and reliability of single-item self-reports of
PA [37].

Statistical analyses

Analyses were carried out using SPSS 15.0. Data anal-
yses included basic descriptive statistics for all respon-
dents. As the working status of participants had a major
impact on regression analyses, and differences in both
PA behaviour and determinants were quite substantial
for non-working and working participants, we expect
that interventions should be tailored to working status.
Therefore, analyses were stratified for the working
and non-working groups. Statistical differences for the
continuous variables were analysed using an indepen-
dent t-test. Chi-square tests were used for categorical
variables.
To get an independent view of the contribution of

general versus cancer-related determinants of MVPA,
separate multiple regression analyses were conducted
using two blocks. Preliminary analyses were conducted
to ensure no multicollinearity. For both analyses, rele-
vant sociodemographic variables were entered in a first
block. General determinants (analysis 1) or cancer-
related variables (analysis 2) were entered as a second
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block. To generate a total model, a third analysis was con-
ducted, in which the significant general and cancer-related
determinants (p≤ 0.10) were entered together in the
second block, controlled for time post-treatment, chemo-
therapy and radiotherapy. Before running the regression
analyses, all variables with non-significant bivariate cor-
relations with PA (p> 0.10) were omitted (represented
by lines in the tables).

Results

Study population

Of the 802 breast cancer survivors who had received a
questionnaire, 547 (68%) returned their questionnaire.
Seventy-three participants did not meet the inclusion
criteria (39 were outside the time interval, 25 had an

Table 1. Descriptives for PA determinants in non-working and working breast cancer survivors

Subscales Description of items
Cronbach’s

a

Non-working Working

M (SD) % Agree M (SD) % agree ∆

Attitude Being sufficiently physically active is important; healthy
Instrumental attitude (0.78) 4.4 (0.6) 98 4.5 (0.5) 99
Affective attitude satisfying; pleasant; enjoyable (0.83) 3.7 (0.8) 63 3.7 (0.9) 62

Perceived benefits
General

Health benefits Feeling less depressed/less stressed; losing weight; strengthening muscles/bones (0.70) 3.7 (0.6) 69 3.6 (0.6) 62
Social benefits Meeting new people 3.6 (0.9) 58 3.5 (0.9) 52

Cancer related
Health benefits Feeling less tired; decreased current symptoms; better health; decreased risk of

cancer recurrence/secondary diseases
(0.80) 3.5 (0.6) 51 3.5 (0.6) 55

Social benefits Perceiving return to normal life (as before the cancer) 3.7 (0.8) 65 3.8 (0.9) 70

Perceived barriers
General

Lack of time 2.8 (1.1) 25 3.2 (1.0) 38 ***
Lack of interest Lack of interest/discipline/pleasure; disappointment in PA (0.83) 2.6 (1.0) 21 2.5 (0.9) 19
Lack of company 2.6 (1.1) 5 2.5 (1.1) 18
Lack of facilities Lack of equipment/skills/facilities/knowledge (0.86) 2.2 (1.0) 12 2.0 (0.9) 6 *
Perceived obstacles Bad weather; personal problems (0.30) 2.5 (0.8) 15 2.3 (0.8) 15

Cancer related
Physical side effects (anxiety for) Pain and oedema; inflammations and injuries; incontinence (0.67) 2.0 (0.9) 7 1.8 (0.8) 1
Body image Being too shy or embarrassed to do PA 1.8 (1.3) 12 1.6 (0.9) 5 **
Fatigue 2.9 (1.2) 28 2.6 (1.1) 19 **
Lack of energy 3.2 (1.1) 39 3.1 (1.0) 31

Social influences
General

Social norm My partner/family/friends want me to be physically active. (0.85) 3.1 (1.0) 45 3.1 (1.1) 50
Modelling How frequently does/do your partner, family/friends participate in PA? (0.73) 2.5 (1.0) 20 2.6 (0.9) 20
Social support How frequently are you doing PA together with partner/family/friends? (0.54) 2.2 (0.9) 7 2.1 (0.8) 5

Cancer related
Social norma My physician wants me to be regularly physically active. 3.7 (1.0) 64 3.5 (1.0) 54
Social normb Other survivors want me to be regularly physically active. 3.2 (1.0) 42 3.0 (1.1) 32
Modelling How frequently do other survivors participate in PA? 2.5 (1.0) 16 1.2 (1.5) 10
Social support How frequently are you doing PA with other survivors? 2.2 (0.9) 11 1.4 (0.8) 4

Self-efficacy
General

Self-efficacy I feel confident to be sufficiently physically active; I find it difficult to be
sufficiently physically active

(0.64) 3.1 (1.0) 40 3.3 (0.9) 45

Barrier self-efficacy I feel confident to be sufficiently physically active even when having no
company; suffering from muscles aches; being depressed or stressed;
spending too much time at work; having much household work; family
and friends require more time; an important life event occurs.

(0.86) 2.9 (0.7) 22 2.8 (0.8) 21

Cancer related
Barrier self-efficacy I feel confident to be sufficiently physically active even when suffering from

current symptoms/arm problems/fatigue.
(0.78) 2.6 (0.8) 16 2.6 (0.8) 12

For ease of interpretation, the percentage of participants endorsing a 4 or 5 on the various five-point scales ((strongly) agree, (very) often, (extremely) confident) were
calculated.
aBy physician.
bBy other survivors.
*p≤ 0.05, working versus non-working group (∆).
**p≤ 0.01, working versus non-working group (∆).
***p≤ 0.001, working versus non-working group (∆).
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earlier diagnosis of (breast)cancer, 4 were older than
65 years, 2 had another diagnosis, 2 reported metasta-
ses and 1 had another native language). Ten surveys
could not be used because of unrealistic outliers in
MVPA levels (1) and missing data (9).
Subsequently, data of 464 participants (58%) were

included in the analyses. Of those, 32% (n= 148) were
at work at the time of testing. The general characteris-
tics of the working and non-working groups are shown
in Table 2.

Current levels of physical activity and psychosocial
determinants

Data on minutes per week of MVPA for all PA
domains are given in Table 2. The proportion of
respondents that reported less than 210min per week
of MVPA was 54% in the non-working group and
25% in the working group. In both groups, 51%
were not moderately physically active for at least
30min a day.
As Table 1 shows, more women agreed with the

general health benefits of PA in comparison with the
cancer-related health benefits. Women also reported
a higher confidence in overcoming general barriers
than the cancer-related ones. Fatigue and lack of
energy were the most frequently perceived as barrier,
followed by the more general ones.

Association of general and cancer-related
determinants with different domains of physical
activity in the non-working group of breast
cancer survivors

Standardized regression coefficients in the non-working
group are reported in Tables 3 and 4 for the general
and cancer-related determinants. After controlling for
demographics, the models including general determi-
nants explained 16% to 17% of the variance in MVPA.
The model including cancer-related determinants con-
tributed in the explanation of the variance in all domains
of PA, with most variance explained for total MVPA
(18%), followed by 11% of the variance in total days
per week of at least 30min MVPA and leisure time
MVPA.
The model based on both general and cancer-related

determinants (Table 5) contributed in the explanation
for total MVPA (20%), total days per week of at least
30min MVPA (14%), leisure time MVPA (14%),
household (8%) and transportation (4%). The signifi-
cant determinants of the separate models remained im-
portant in the total model. General self-efficacy and
enjoyment in PA (affective attitude) had a unique con-
tribution in the explanation of PA depending on PA
domain. The perception of returning to normal life, fa-
tigue and lack of energy were significant cancer-related
determinants.

Association of the general and cancer-related
determinants with different domains of physical
activity in the working group of breast
cancer survivors

The standardized regression coefficients for the work-
ing group are reported in Tables 3 and 4 for the general
and cancer-related determinants. After controlling for
demographics, the models including general determi-
nants explained 13% to 26% of the variance in different
MVPA domains. The model including the cancer-
related determinants contributed in the explanation of
the variance in all domains of PA with the exception
of household PA, with most of the variance explained
by leisure time MVPA (18%), followed by 15% of
the variance attributed to total days per week of at least
30min MVPA.
The model based on both general and cancer-related

determinants (Table 5) contributed in the explanation
of total MVPA (14%), total days per week of at least
30min MVPA (22%), leisure time MVPA (26%) and
transportation MVPA (13%). Social support (from rela-
tives and friends) and barriers (lack of company and
lack of time) were also important general determinants
in addition to the general self-efficacy and the affective
attitude. Perceived benefits (returning to normal life)
and barriers (physical side effects) were important
cancer-related determinants depending on the PA
domain. The self-efficacy in overcoming cancer-related
barriers had a unique contribution in all PA domains.

Table 2. Sociodemographic and medical characteristics and PA
levels in non-working and working breast cancer survivors

Non-working
(n=316)

Working
(n=148)

M (SD) n (%) M (SD) n (%) ∆

Age 53.1 (8.21) 49.3 (7.45) ***
Weeks post-treatment 13.2 (7.54) 16.2 (6.79) ***
Marital state

Married/living together 234 (75.0) 109 (73.7)
Single 78 (25.0) 39 (26.4)

Education
Primary school 36 (11.8) 3 (2.03) ***
Secondary school 172 (56.4) 61 (41.2)
Higher education 78 (25.6) 67 (45.3) ***
University 19 (6.2) 17 (11.5)

Employment
Employed — 148 (100)
Disabled 161 (51.1) —
Retired/no job 154 (48.8) —

Treatment
Surgery 313 (99.6) 147 (99.3)
Chemotherapy 171 (54.6) 65 (43.9) ***
Radiotherapy 272 (86.4) 126 (85.1)
Current hormonal therapy 241 (76.5) 113 (76.4)
Current immunotherapy 39 (12.5) 11 (7.43)
Onco-revalidation 51 (16.1) 11 (7.43) *

Levels of moderated PA (min/week)
Total MVPA 255 (241) 532 (402) ***
Leisure time 91 (148) 92 (132)
Household 59 (114) 71 (130) *
Transportation 74 (135) 105 (167)
Days of ≥30 min MVPA 1.4 (1.8) 1.4 (1.9)

*p≤ 0.05.
**p≤ 0.01.
***p≤ 0.001.
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Table 4. Hierarchical regression analyses of physical activity in non-working (n= 316) and working (n= 148) cancer survivors based
on cancer-related determinants

Total MVPA (b) Days (b) Leisure (b) Household (b) Transportation (b)

Non-
working Working

Non-
working Working

Non-
working Working

Non-
working Working

Non-
working Working

Block 1 (∆ R2) (0.03**) (0.08**) (0.03*) (—) (0.11***) (0.05**) (0.01*) (0.09*) (—) (—)
Age — — !0.12* — — — — 0.06 — —
Education level — !0.33*** 0.10**** — 0.13* — !0.10**** !0.17* — —
Marital state — — — — — — — 0.19* — —
Onco-revalidation 0.12**** — — — 0.19** 0.16* — — — —

Block 2 (∆ R2) (0.18***) (0.13***) (0.11***) (0.15***) (0.11***) (0.18***) (0.07***) (0.03) (0.04**) (0.06*)
Perceived cancer health benefit 0.02 — — — 0.07 0.20** — — — —
Perceived cancer social benefit 0.18** — 0.13* 0.22** 0.09 — — — 0.13* —
Physical side effects !0.11**** !0.18* !0.08 — !0.07 — !0.07 — — —
Body image — — !0.01 — !0.07 — 0.00 — — —
Fatigue !0.27*** — 0.01 — !0.07 — !0.23** 0.14 !0.15** —
Lack of energy 0.00 !0.06 !0.18* !0.05 !0.08 — 0.03 !0.09 — !0.10
Social norm physician — — — — — 0.13**** — — — —
Social norm survivors — — !0.10 — — — — — — —
Modelling survivors 0.04 — — — 0.07 — — — — —
Social support survivors 0.02 — 0.07 0.14**** 0.04 0.04 — — — —
Cancer barrier self-efficacy 0.07 0.25** 0.07 0.20* 0.09 0.29*** 0.06 0.17**** — 0.18*

Full model statistics
Multiple R2 0.22*** 0.21*** 0.14*** 0.15*** 0.22*** 0.23*** 0.09*** 0.13** 0.04** 0.06*

b: standardized regression coefficient in the full model.
*p≤ 0.05.
**p≤ 0.01.
***p≤ 0.001.
****p≤ 0.10.

Table 3. Hierarchical regression analyses of physical activity in non-working (n= 316) and working (n= 148) cancer survivors based
on general determinants

Total MVPA (b) Days (b) Leisure (b) Household (b) Transportation (b)

Non-
working Working

Non-
working Working

Non-
working Working

Non-
working Working

Non-
working Working

Block 1 (∆ R2) (0.03**) (0.08***) (0.03**) (—) (0.11***) (0.05**) (0.01*) (0.09**) (—) (—)
Age — — !0.12* — — — — 0.06 — —
Education level — !0.25*** 0.10**** — 0.11* — !0.13* !0.15**** — —
Marital state — — — — — — — 0.16**** — —
Onco-revalidation 0.16** — — — 0.25*** 0.21** — — — —

Block 2 (∆ R2) (0.17***) (0.13***) (0.17***) (0.25***) (0.16***) (0.26***) (0.07) (0.02) (0.02) (0.14**)
Instrumental attitude 0.02 — !0.01 0.09 0.04 — — — — —
Affective attitude 0.09 0.12 0.22** 0.05 0.17* 0.20**** — — 0.08 0.08
Perceived general health benefit 0.05 — !0.08 0.12 0.00 0.07 — — 0.06 —
Perceived general social benefit — — — — — — — — — —
Lack of time — — — — !0.08 — — — — !0.21**
Lack of interest 0.07 — !0.14 !0.10 0.03 !0.04 — — — !0.02
Lack of company 0.00 — !0.11 !0.09 !0.06 !0.13**** — — — —
Lack of facilities !0.07 — 0.08 — !0.01 — !0.02 0.00 — !0.07
Perceived obstacles !0.05 — !0.03 — 0.03 — !0.04 0.14 — —
General social norm — — — — — — — — — —
General modelling — — — — 0.10 0.00 — !0.06 — —
General social support 0.03 0.11 !0.01 0.14**** !0.02 0.13 — — — 0.16****
Self-efficacy general 0.28*** 0.22** 0.06 0.17**** 0.19** 0.10 0.24** — — 0.05
General barrier self-efficacy 0.06 0.00 0.07 0.03 0.00 0.06 0.00 — — —

Full model statistics
Multiple R2 0.20*** 0.21*** 0.20*** 0.25*** 0.27*** 0.32*** 0.08*** 0.12** 0.02 0.14*

b: standardized regression coefficient in the full model.
*p≤ 0.05.
**p≤ 0.01.
***p≤ 0.001.
****p≤ 0.10.
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Discussion

The study aim was twofold: (1) to explore general and
cancer-related determinants of PA in a breast cancer
population within 6months post-treatment and (2) to
identify the contribution of the cancer-related determi-
nants and general determinants in explaining total and
domain-specific PA.
On the basis of the descriptive analyses of general

and cancer-related determinants, our findings confirm
the positive outlook and the desire to re-integrate in
normal life reported by breast cancer survivors
[29,38]. However, the findings also indicate that the
feasibility and positive role of PA in the recovery of
cancer are still not sufficiently known among women
who survived breast cancer. Therefore, it is encourag-
ing that more than half of the breast cancer survivors
reported that their physician wanted them to be physi-
cally active (64% in the non-working group and 54%
in the working group). Physicians must be aware of
the lower confidence of survivors in the positive effects
of PA on cancer-related health and in its feasibility
when suffering from cancer-related problems.
Furthermore, our study showed that both general

and cancer-related determinants were important in
explaining PA. Considering general determinants,
self-efficacy, enjoyment, social support (accompanying

by relatives and friends) and barriers (lack of company
and lack of time) contributed to the explanation of PA.
These findings did not differ from the general popula-
tion and support the notion that general determinants
of PA also remain important in explaining PA after a
diagnosis and treatment for breast cancer [27,39].
General self-efficacy and enjoyment proved funda-
mental and important determinants in explaining
PA for all survivors. In contrast, the relationship of
social support, lack of time and lack of company
with PA was more dynamic and dependent on the
working status of the women. Only in working
breast cancer survivors did lack of time and com-
pany prevent PA, whereas social support from part-
ner and friends contributed to more PA.
Differences between the non-working and working

groups also appeared to be important when considering
the cancer-related determinants. Only return to normal
life as a benefit of PA was found to be an important de-
terminant in both working and non-working survivors.
In the non-working group, the amount of PA was also
explained by the perceived cancer-related barriers. Fa-
tigue, lack of energy and physical side effects pre-
vented survivors who were (still) not working after
their treatment from being more active. In the working
group, the self-efficacy of overcoming those cancer-
related barriers explained most of the variance in PA.

Table 5. Hierarchical regression analyses of physical activity in non-working (n= 316) and working (n= 148) cancer survivors based
on general and cancer-related determinants

Total MVPA (b) Days (b) Leisure (b) Household (b) Transportation (b)

Non-
working Working

Non-
working Working

Non-
working Working

Non-
working Working

Non-
working Working

Block 1 (∆ R2) (0.03**) (0.13***) (0.05**) (—) (0.11***) (0.05**) (0.01*) (0.06**) (—) (—)
Chemotherapy — !0.09 !0.17** — 0.00 — — — — —
Radiotherapy — !0.16* — — — — — — — —
Time post-treatment — — — — — — — — — —
Age — — !0.18** — — — — — — —
Education level — !0.28*** 0.10**** — 0.12* — !0.11**** — — —
Marital state — — — — — — — 0.25** — —
Onco-revalidation 0.16* — — — 0.26*** 0.20** — — — —

Block 2 (∆ R2) (0.20***) (0.14***) (0.14***) (0.22***) (0.14***) (0.26***) (0.08***) (0.02) (0.04*) (0.13***)
Affective attitude — — 0.25*** 0.21*** 0.27*** — — — —
Lack of time — — — — — — — — — !0.22**
Lack of company — — — — — !0.16* — — — —
General social support — — — 0.19* — — — — — 0.19*
Self-efficacy general 0.20*** 0.21* — 0.18* 0.22*** — 0.15* — — —
Perceived cancer health benefit — — — — — 0.08 — — — —
Perceived cancer social benefit 0.17*** — 0.05 0.17* — — — — 0.13* —
Physical side effects !0.08 !0.14**** — — — — — — — —
Fatigue !0.18** — — — — — !0.17* — !0.15** —
Lack of energy — — !0.18** — — — — — — —
Subjective norm oncologist — — — — — 0.27**** — — — —
Social support survivors — — — 0.09 — — — — — —
Cancer barrier self-efficacy — 0.17* — 0.10 — 0.18* — 0.15**** — 0.11

Full model statistics
Multiple R2 0.23*** 0.27*** 0.19*** 0.22*** 0.25*** 0.31*** 0.10*** 0.08** 0.04** 0.13***

b: standardized regression coefficient in the full model.
*p≤ 0.05.
**p≤ 0.01.
***p≤ 0.001.
****p≤ 0.10.
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The impact of working status on the amount of PA is
a notable finding because the post-treatment period is
known as an unstable period because of the indivi-
duals’ progress of re-integration [40]. It confirms the
need of tailoring interventions to the patient’s own sit-
uation in contrast with standardized programmes. Inter-
ventions targeting non-working breast cancer survivors
should focus on symptom management and should
teach survivors to change their perception of the current
symptoms as a barrier for PA or should support them to
choose activities that do not interfere with those bar-
riers. Interventions targeting working breast cancer sur-
vivors must support them overcoming cancer-related
symptoms and increase their self-efficacy to continue
PA even when suffering the cancer-related symptoms.
Our study showed that self-efficacy contributed to

the explanation of PA in most domains in both non-
working and working groups. Many studies already
supported this relationship; however, those studies of-
ten defined PA as exercise during leisure time or partic-
ipation in structured exercise programmes [30,41,42].
Furthermore, our results showed that self-efficacy was
also important in explaining daily activities such as
household activities, gardening and active transporta-
tion. Social influences and health benefits were of mi-
nor importance. The belief that PA can reduce fatigue
and improve survival (decrease risk of recurrence and
secondary diseases) could only predict leisure time
PA in a working population. However, it is possible
that social influences and health benefits contribute to
PA through the concept of self-efficacy [30,43]. Further
research is needed to clarify the possible mediating role
of self-efficacy for those variables.
The present study is a unique contribution to the lit-

erature on PA in breast cancer survivors. First of all,
this study examined a broad range of PA domains in
breast cancer survivors and showed that the relative
contribution of general and cancer-related determi-
nants differed between these PA domains [44]. Lei-
sure time PA was mainly explained by the general
determinants (enjoyment and general self-efficacy),
and no significant relation with the cancer-related
symptoms was found. Because previous studies
were focused on leisure time PA, the importance of
cancer-related symptoms could be underestimated
[26]. Second, the present study focused on a popula-
tion that just survived breast cancer and transitioned
from patient to survivor status. The post-treatment pe-
riod is seen as a period of uncertainty with a variety of
new challenges, higher stress levels and changed
social influences [40]. To capture the transition
period’s acute nature, our study focused on a well-
defined time interval (3 weeks to 6months post-
treatment). As a consequence, this study gives new
perspectives for PA promotion in survivorship by
reporting on the importance of working status and
the perception of returning to normal life in explaining
PA. As our results showed, working status was related
to essential differences in associated determinants.
Finally, this study included a large variety of important

and relevant psychosocial determinants of PA, instead
of only focusing on constructs of one major theoretical
model [45]. This leads to a better understanding of the
relative influence of several determinants.
Unfortunately, some limitations are present. The

data relied on self-reports of PA, which were subject
to possible overreporting [46]. Despite truncating PA
levels, total MVPA values remained high. Total scores
were calculated by summing all minutes of moderate
or vigorous activities of the separated PA domains,
which could lead to overestimation of the total score.
Accordingly, because for some cancer patients activi-
ties of light intensity during household (e.g. ironing,
washing dishes, making beds) and work (e.g. standing
during teaching, custodial work) (<3 MET) were per-
ceived as rather moderate to vigorous activities [47],
higher subjective levels of MVPA could be reported
in this population.
We conclude that although mean values differ, both

general and cancer-related determinants are important
in explaining PA in breast cancer survivors. Interven-
tions should be tailored to the working status and the
domain of PA that is targeted. For women in the transi-
tion from patient to survivor, PA seems to be an impor-
tant tool to return to normal life. Therefore, PA
including daily activities should be encouraged.

Acknowledgements
This project was realized with the support from ‘Kom op tegen
Kanker’, campaign of the Flemish League against Cancer.

References

1. Berrino F, De Angelis R, Sant M et al. Survival for eight
major cancers and all cancers combined for European adults
diagnosed in 1995–99: results of the EUROCARE-4 study.
Lancet Oncol 2007;8:773–783 [erratum in: Lancet Oncol.
2007;8:868].

2. Verdecchia A, Francisci S, Brenner H et al. Recent cancer
survival in Europe: a 2000–02 period analysis of EURO-
CARE-4 data. Lancet Oncol 2007;8:784–796 [erratum in:
Lancet Oncol 2008;9:416].

3. Gondos A, Bray F, Brewster DH et al. Recent trends in
cancer survival across Europe between 2000 and 2004: a
model-based period analysis from 12 cancer registries. Eur
J Cancer 2008;44:1463–1475.

4. Rosso S, Gondos A, Zanetti R et al. Up-to-date estimates of
breast cancer survival for the years 2000–2004 in 11 Euro-
pean countries: the role of screening and a comparison
with data from the United States. Eur J Cancer
2010;46:3351–3357.

5. Autier P, Boniol M, LaVecchia C et al. Disparities in breast
cancer mortality trends between 30 European countries: ret-
rospective trend analysis of WHO mortality database. BMJ
2010;341:c3620.

6. Anderson-Hanley C, Sherman ML, Riggs Agocha VB,
Compas BE. Neuropsychological effects of treatments for
adults with cancer: a meta-analysis and review of the litera-
ture. J Int Neuropsychol Soc 2003;9:967–982.

7. Schultz PN, Klein MJ, Beck ML, Stava C, Sellin RV. Breast
cancer: relationship between menopausal symptoms, physi-
ologic health effects of cancer treatment and physical con-
straints on quality of life in long-term survivors. J Clin Nurs
2005;14:204–211.

Explaining physical activity after treatment for breast cancer

Copyright © 2011 John Wiley & Sons, Ltd. Psycho-Oncology (2011)
DOI: 10.1002/pon



8. Cramp F, Daniel J. Exercise for the management of cancer-
related fatigue in adults. Cochrane Database Syst Rev
2008;2:CD006145.

9. Hewitt M, Greenfield S, Stovall E. From cancer patient to
cancer survivor: lost in transition. The National Academia
Press: Washington, DC, 2006.

10. Eakin EG, Youlden DR, Baade PD et al. Health behaviors
of cancer survivors: data from an Australian population-
based survey. Cancer Causes Control 2007;18:881–894.

11. Penedo FJ, Dahn JR. Exercise and well-being: a review of
mental and physical health benefits associated with physical
activity. Curr Opin Psychiatry 2005;18:189–193.

12. Knols R,AaronsonNK,Uebelhart D, Fransen J, Aufdemkampe
G. Physical exercise in cancer patients during and after
medical treatment: a systematic review of randomized
and controlled clinical trials. J Clin Oncol 2005;23:
3830–3842.

13. Holmes MD, Chen WY, Feskanich D, Kroenke CH, Colditz
GA. Physical activity and survival after breast cancer diag-
nosis. JAMA 2005;293:2479–2486.

14. Demark-Wahnefried W, Clipp EC, Lipkus IM et al.
Main outcomes of the FRESH START trial: a sequentially
tailored, diet and exercise mailed print intervention among
breast and prostate cancer survivors. J Clin Oncol 2007;25:
2709–2718.

15. Pierce JP, Stefanick ML, Flatt SW et al. Greater Survival af-
ter breast cancer in physically active women with high veg-
etable-fruit intake regardless of obesity. J Clin Oncol
2007;25:2345–2351.

16. Ibrahim EM, Al-Homaidh A. Physical Activity and survival
after breast cancer diagnosis: meta-analysis of published
studies. Med Oncol 2010 Epub. DOI: 10.1007/s12032-
010-9536-x

17. World Cancer Research Fund/American Institute for Cancer
Research. Food, nutrition, physical activity and the preven-
tion of cancer: a global perspective. AICR: Washington,
DC, 2007.

18. Lynch BM, Dunstan DW, Healy GN, Winkler E, Eakin E,
Owen N. Objectively measured physical activity and seden-
tary time of breast cancer survivors, and associations with
adiposity: findings from NHANES (2003–2006). Cancer
Causes Control 2010;21:283–288.

19. Devoogdt N, Van Kampen M, Geraerts I et al. Physical
activity levels after treatment for breast cancer: one-year
follow-up. Breast Cancer Res Treat 2010;123:417–425.

20. Alfano CM, Day JM, Katz ML et al. Exercise and dietary
diagnosis and cancer related symptoms in long-term survi-
vors of breast cancer: CALGB 79804. Psycho-Oncology
2009;18:128–133.

21. Harper FW, Schmidt JE, Beacham AO et al. The role of so-
cial cognitive processing theory and optimism in positive
psychosocial and physical behavior change after cancer di-
agnosis and treatment. Psycho-Oncology 2007;16:79–91.

22. Costanzo E, Lutgendorf SK, Roeder SL. Common-sense
beliefs about cancer and health practices among women
completing treatment for breast cancer. Psycho-Oncology
2010;20:53–61.

23. Eyler A. Correlates of physical activity: who’s active and
who’s not? Arthritis Rheum 2003;49:136–140.

24. Nelson JP. Perceived health, self-esteem, health habits, and
perceived benefits and barriers to exercise in women who
have and who have not experienced stage I breast cancer.
Oncol Nurs Forum 1991;1:1191–1197.

25. Rogers LQ, Courneya KS, Verhulst S, Markwell S, Lanzotti
V, Prabodh S. Exercise barrier and task-self-efficacy in
breast cancer patients during treatment. Support Care Can-
cer 2006;14:84–90.

26. Miedema B, Hamilton R, Tatemichi S et al. Predicting rec-
reational difficulties and decreased leisure activities in
women 6–12months post breast cancer surgery. J Cancer
Surviv 2008;2:262–268.

27. Rhodes RE, Blanchard CM. Just how special are the phys-
ical activity cognitions in diseased populations? Prelimi-
nary evidence for integrated content in chronic disease
prevention and rehabilitation. Ann Behav Med 2007;33:
302–311.

28. Courneya KS, Jones LW, Mackey JR, Fairy AS. Exercise
beliefs of breast cancer survivors before and after participa-
tion in a randomized controlled trial. Int J Behav Med
2006;13:259–264.

29. Milne HM, Guilfoyle A, Gordon S, Wallman KE, Courneya
KS. Personal accounts of exercise and quality of life from
the perspective of breast cancer survivors. Qual Life Res
2007;16:1473–1481.

30. Rogers LQ, McAuley E, Courneya KS, Verhulst SJ. Corre-
lates of physical activity self-efficacy among breast cancer
survivors. Am J Health Behav 2008;32:594–603.

31. Manuel JC, Burwell S, Crawford SL, Lawrence RH, Farmer
DF, Hege A, Philips K, Avis N. Younger women’s percep-
tions of coping with breast cancer. Cancer Nurs 2007;30:
85–94.

32. Sallis JF, Haskell WL, Fortmann SP, Vranizan KM, Taylor
CB, Solomon DS. Predictors of adoption and maintenance
of physical activity in a community sample. Prev Med
1986;15:331–341.

33. De Bourdeaudhuij I, Sallis JF. Relative contribution of
psychological determinants to the prediction of physical
activity in three population based samples. Prev Med
2002;34:279–288.

34. Matton L, Wijndaele K, Duvigneaud N, Duquet W,
Philippaerts R, Thomis M, Lefevre J. Reliability and va-
lidity of the Flemish physical activity computerized
questionnaire in adults. Res Q Exerc Sport 2007;78:
293–306.

35. Ainsworth BE, Haskell WL, Whitt MC, Irwin ML, Swartz
AM, Strath SJ, O’Brien WL, Bassett DR Jr, Schmitz
KH, Emplaincourt PO, Jacobs DR Jr, Leon AS. Compen-
dium of physical activities: an update of activity codes
and MET intensities. Med Sci Sports Exerc 2000;32:
S498–S504.

36. Wendel-Vos GC, Schuit AJ, Saris WH, Kromhout D. Re-
producibility and relative validity of the short questionnaire
to assess health-enhancing physical activity. J Clin Epide-
miol 2003;56:1163–1169

37. Iwai N, Hisamichi S, Hayakawa N, Inaba Y, Nagaoka T,
Sugimori H, Seki N, Sakata K, Suzuki K, Tamakoshi A,
Nakamura Y, Yamamoto A, Nishino Y, Ogihara A,
Okamoto N, Suzuki H, Morioka S, Ito Y, Wakai K, Ojima
T, Tanaka H, Nose T, Ohno Y. Validity and reliability of
single-item questions about physical activity. J Epidemiol
2001;11:211–218.

38. Loescher LJ, Clark L, Atwood JR, Leigh S, Lamb G. The
impact of the cancer experience on long-term survivors.
Oncol Nurs Forum 1990;17:223–229.

39. Pan SY, Cameron C, DesMeules M, Morrison H, Craig CL,
Jiang XH. Individual, social, environmental, and physical
environmental correlates with physical activity among
Canadians: a cross-sectional study. BMC Public Health
2009;9:21.

40. Allen JD, Savadatti S, Levy AG. The transition from
breast cancer patient to survivor. Psycho-Oncology 2009;
18:71–78.

41. Pinto BM, Rabin C, Dunsiger S. Home-based exercise
among cancer survivors: adherence and its predictors.
Psycho-Oncology 2009;18:369–376.

42. Rabin CS, Pinto BM. Cancer-related beliefs and health
behaviour change among breast cancer survivors and
their first-degree relatives. Psycho-Oncology 2006;15:
701–712.

43. McAuley E, Jerome GJ, Marquez DX. Exercise self-efficacy
in older adults: social, affective, and behavioral influences.
Ann Behav Med 2003;25:1–7.

C. Charlier et al.

Copyright © 2011 John Wiley & Sons, Ltd. Psycho-Oncology (2011)
DOI: 10.1002/pon



44. Rogers LQ,Markwell SJ, Courneya KS,McAuley E, Verhulst
S. Physical activity type and intensity among rural breast
cancer survivors: patterns and associations with fatigue and
depressive symptoms. J Cancer Surviv 2011;5:54–61.

45. Wood M. Theoretical framework to study exercise motiva-
tion for breast cancer risk reduction. Oncol Nurs Forum
2008;35:89–95. DOI: 10.1188/08.ONF.89-95.

46. Rzewnicki R, Auweele YV, De Bourdeaudhuij I. Addres-
sing overreporting on the International Physical Activity
Questionnaire (IPAQ) telephone survey with a population
sample. Public Health Nutr 2003;6:299–305.

47. Servaes P, Gielissen M, Verhagen S, Bleijenberg G. The
course of severe fatigue in disease-free breast cancer patients:
a longitudinal study. Psycho-Oncology 2007;16:787–795.

Explaining physical activity after treatment for breast cancer

Copyright © 2011 John Wiley & Sons, Ltd. Psycho-Oncology (2011)
DOI: 10.1002/pon


