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Purpose: To measure the degree of physical activity among breast cancer survivors and to identify how it was influ-
enced by social cognitive factors, as defined in Bandura’s social cognitive theory. Methods: A total of 128 breast
cancer survivors were recruited for this descriptive study and answered the survey questionnaire. The collected data
covered general characteristics, physical activity, and social cognitive factors, such as self-efficacy, outcome expect-
ations, goal setting, and socio-structural factors (social support and negative impact of cancer). Data collection was
conducted from July to October 2017. Results: The degree of physical activity among breast cancer survivors was
moderate. The participants’ level of physical activity differed according to their Body Mass Index (BMI) and type
of surgery. Physical activity was significantly correlated with exercise goal setting, exercise self-efficacy, outcome
expectations, and family support. Exercise goal setting (3=.55, p<.001), BMI (kg/m?) (3=-.21, p=.003), and exercise
self-efficacy (3=.15, p=.040) were identified as factors influencing physical activity. Conclusion: Intervention pro-
grams to increase the degree of physical activity among breast cancer survivors will need to consider various aspects,
including goal setting, BMI regulation, and self-efficacy improvement. Repeated studies on the social recognition
of breast cancer survivors and extended studies on health promotion activities are recommended.
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INTRODUCTION

Owing to its high incidence, breast cancer is one of the
most threatening cancers globally [1]. The rate of survival
from breast cancer varies across countries, but it is gen-
erally apparent that the rate is increasing. This is due not
only to the development of early diagnosis and therapeu-
tic strategies but also to the education of the general public
on many different treatment methods. However, since
2015, breast cancer deaths have accounted for 15 percent of
the world’s cancer deaths [1]. When it comes to cancer re-
currence, special care must be taken to reduce the risks to
individual lives as well as socioeconomic loss. Consequen-
tly, it is important to promote a healthy diet, physical ac-
tivity, and control of alcohol intake, overweight, and obe-
sity as practical and adjustable preventive interventions to
reduce the risk of breast cancer and the risk of relapse.

Amid such lifestyle factors, physical activity has the great-
est effect on breast cancer, thereby emphasizing its impor-
tance [2]. Therefore, this study was conducted to enhance
physical activity in breast cancer survivors.

Bandura’s social cognitive theory was developed to un-
derstand the effects of social and psychological factors on
various health promotion activities, including physical ac-
tivity [3]. Used as a foundation in this study, it includes
self-efficacy, outcome expectations, goal setting, and facil-
itating / inhibiting factors [3]. Self-efficacy as defined in so-
cial cognitive theory is one’s belief in the ability to success-
fully complete an action. Self-efficacy for health behaviors
determines when one can change one’s health behaviors,
how much effort must be made to change one’s health be-
haviors, and how long changes can last in the event of dis-
abilities and failures [4]. Outcome expectations reflect a
person’s belief in the consequences of engaging in a partic-
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ular act, and expectations increase the predictive power of
how well the person behaves. Goal setting is a useful self-
regulatory resource to help individuals adopt and main-
tain patterns of regular physical activity by guiding their
actions or efforts [3]. Finally, Bandura suggested that there
are socio-structural promoting/inhibiting factors in health
promotion activities [3]. Consequently, the determinants
of social cognitive theory can provide important clues to
identify which main factors determine health behaviors.

Social cognitive theory can set a useful foundation for
understanding the physical activity of breast cancer survi-
vors and developing various programs aimed at promot-
ing and maintaining it. While various studies have identi-
fied the relationship between social cognitive factors and
physical activities, most have been limited in terms of the
number of factors identified [5,6]. The number of studies
has been limited to identify the degree of physical activ-
ities, including the various factors that make up the social
cognitive theory [5,6]. Therefore, this study attempted to
determine the effects of factors such as self-efficacy, out-
come expectations, goal setting, and promoting/inhibit-
ing factors, identified in Bandura’s social cognitive theory,
on the behavior of breast cancer survivors. The results of
this study will lay the groundwork for various interven-
tional programs to enhance the physical activity of breast
cancer survivors.

METHODS

1. Study Design

This was a cross-sectional descriptive study that at-
tempted to determine the factors influencing physical ac-
tivity in breast cancer survivors as described in Bandura’s
social cognitive theory.

2. Setting and Sample

The participants of this study were women over the age
of 18 diagnosed with breast cancer, who did not suffer
from any other cancer and who had no cognitive abnor-
malities. A non-probability convenience sampling strat-
egy was used to recruit participants of a breast cancer
self-help group in Gwangju or Daegu city in South Korea.

Based on the G*Power 3.1.9.2 program, to include six
independent variables in multiple regression analysis, a
sample size of 115 was required for a sufficient power of
.90 with a medium effect size of .15 [7]. Conservatively, a
10% dropout rate due to incomplete data was presumed.
Thus, the number of participants initially targeted had to
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be a minimum of 135. Finally, after excluding six inappro-
priate questionnaires, the responses of 128 participants
were used in the analysis.

3. Measurements/Instruments

1) General characteristics

General characteristics included those related to demo-
graphics, health, and disease. The demographic charac-
teristics were age, educational level, current job status,
and marital status. The health-related characteristics in-
cluded Body Mass Index (BMI) and the current status of
menopause. BMI was calculated using weight (kg) and
height (m?), based on which participants were categorized
as low weight (<18.5 kg/m’), normal weight (18.5~22.9
kg/ m’), overweight (23.0~24.9 kg/ m’), and obese (>25
kg/m’) according to the Asia-Pacific standards suggested
by the World Health Organization [8]. The disease-related
characteristics also included family history of breast cancer,
cancer stage at diagnosis, duration of diagnosis, self-exami-
nation, type of surgery and treatment, and recurrence.

2) Physical activity

With the approval of the developer, a part of the Health
Promoting Lifestyle Profile-II was used to assess indivi-
dual habits concerning the degree of physical activity [9].
This tool was translated according to the translation pro-
cedure of Jones and his colleagues’ research [10]. Used in
various studies to identify the lifestyle of breast cancer
survivors [11,12], it consists of eight questions scored on a
four-point Likert scale; the higher the score, the higher the
degree of physical activity. Cronbach’s & was .85 at the
time of development and .84 in this study.

3) Social cognitive determinants

Social cognitive factors comprised self-efficacy associ-
ated with physical activity, outcome expectations, goal
setting, and socio-structural factors (social support and
negative impact of cancer). All tools were used with the
approval of the developers.

(1) Self-efficacy for physical activity.

This study used the Physical Exercise Self-Efficacy Scale
consisting of five questions scored on a four-point Likert
scale, with higher scores indicating higher self-efficacy as-
sociated with physical activity [4]. This tool was translated
according to the translation procedure of this study [10].
Cronbach’s @ was .88 at the time of development and .86
in this study.



(2) Outcome expectations for physical activity.

This study used the Outcome Expectations for Exercise
Scale consisting of nine questions scored on a five-point
Likert scale, with higher scores indicating higher expect-
ations of physical activity outcomes [13]. This tool was
translated according to the translation procedure of this
study [10]. Cronbach’s & was .89 at the time of develop-
ment and .84 in this study.

(3) Goal setting for physical activity.

This study used the Exercise Goal-Setting Scale, which
was translated according to the translation procedure of
this study [10]. This tool consists of 10 questions scored on
a five-point Likert scale; the higher the score, the more rel-
evant the goals are to physical activity [14]. Cronbach’s @
was .89 at the time of development and .88 in this study.

(4) Socio-structural promoting/inhibiting factors.

Social support for the promoting factors was assessed
using a family support tool that Tae developed for cancer
patients [15]. The tool consists of eight questions scored on
a five-point Likert scale; the higher the score, the higher
the support. Cronbach’s o was .82 at the time of develop-
ment and .92 in this study.

Inhibiting factors were assessed using the Negative
Impact of Cancer (version 2) [16]. This tool was translated
according to the translation procedure of this study [10]. It
consists of 20 questions scored on a five-point Likert scale,
and higher scores indicate stronger negative impact.
Cronbach’s @ was .91 in Smith etal.’s study [17] and .93 in
this study.

4, Data collection/Procedures

Data collection was carried out from July to October
2017. The data collection was approved by the chairman of
the breast cancer self-help group, after which the research-
er attended a regular meeting to explain the study and dis-
tribute the questionnaire. The questionnaires were distri-
buted to those who volunteered to participate and took 20
to 30 minutes to complete.

5. Ethical Considerations

The Institutional Review Board of Dongyang Univer-
sity approved the study protocol (1041495-201612-HR-05-
01). Participants were provided with explanations of the
ethical aspects of the study, its purpose, and the anonym-
ity of their data. They were informed that participation in
the survey could be terminated at any time.
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6. Data Analysis

The SPSS/WIN 24.0 program was used for data analy-
sis. Kolmogorov-Smirnov and Shapiro-Wilk tests were
used to test the normality of all variables, which were
normally distributed. Physical activity and social cogni-
tive factors were analyzed through descriptive statistics.
The relationships between physical activity and social cog-
nitive factors were analyzed using Pearson’s correlation
coefficient. The differences in physical activity according
to the characteristics were assessed using independent
t-tests or one-way ANOVAs and Scheffé’s tests. Stepwise
multiple regression analysis was used to determine the
factors affecting physical activity.

RESULTS

1. General Characteristics of the Participants

The average age of the 128 Korean breast cancer survi-
vors was 53.216.32 years. The majority of the participants
were in their 50s (85, 66.4%), and were high school gradu-
ates (70, 54.7%). According to the analysis of health-related
characteristics, the average BMI was 22.25+2.08 kg/n’,
and majority of the participants were within a normal
BMI range (77, 60.2%). At the time of the study, 111 (86.7
%) had experienced menopause. According to disease-
related characteristics, 64 participants (50.0%) were in the
second phase of diagnosis, 68 (53.1%) were first diagnosed
through self-examination, and 65 (50.8%) had undergone
total mastectomy (Table 1).

2. The Degree of Physical Activity and Social Cognitive
Determinants

Physical activity and social cognitive determinant scores
are shown in Table 2. The mean score for breast cancer sur-
vivors’ physical activity was 21.83£4.24 (item mean 2.73).

3. Mean Differences in Physical Activity according to
Participants’ Characteristics

Differences in physical activity according to partici-
pants’ characteristics were found in BMI (F=4.07, p=.008)
and type of surgery (t=-2.47, p=.015). It was found that
participants with a normal BMI (22.70+3.99) scored sig-
nificantly higher on physical activity than did those in the
obese range (18.92£2.94). Those who underwent partial
mastectomy (20.90£3.78) were found to have a signifi-
cantly lower score on physical activity than those who un-
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Table 1. General Characteristics of Subjects and Physical Activity according to General Characteristics (N=128)
Characteristics Categories n (%) M=£SD torF (p)
Age (year) <39 4(3.1) 21.00+£5.35 0.46 (.709)
40~49 24 (18.8) 21.67+3.88
50~59 85 (66.4) 22.09+4.50
>60 15 (11.7) 20.80+3.03

Education Below middle school 16 (12.5) 21,56+4.21 0.04 (.963)
High school 70 (54.7) 21.8414.05
Above college 42 (32.8) 21.90+4.64

Current employment status Unemployed 101 (78.9) 21.70+4.30 -0.64 (.521)
Employed 27 (21.1) 22.30+4.07

Marital status Married 116 (90.6) 21.87+4.19 1.77 (174)
Unmarried 6(4.7) 23.6716.06
Widowed 6(4.7) 19.17+2.14

BMI (kg/m’)* <185" 3(2.3) 23.33%1.16 4.07 (.008)
18.5~22.9° 77 (60.2) 22.70%3.99 b>d'
23.0~24.9° 36 (28.1) 20.81+4.69
>25¢ 12 (9.4) 18.9242.94

Current menopausal status Yes 111 (86.7) 22.03+4.11 1.36 (.176)
No 17 (13.3) 20.53+4.94

Family history of cancer No 116 (90.6) 21.91+4.23 0.64 (.525)
Yes 12.(9.4) 21.08+4.44

Stage of disease 0 6 (4.6) 20.83+4.54 0.62 (.604)
I 29 (22.7) 22.66+4.43
I 64 (50.0) 21.78+4.22
I or IV 29 (22.7) 21.31+4.12

Duration since diagnosis (year) <5 46 (35.9) 22.33+3.89 1.76 (.177)
5~10 79 (61.7) 21.41+4.42
>10 3(24) 25.33+3.22

Self-examination Yes 68 (53.1) 22.46+4.01 1.80 (.075)
No 60 (46.9) 21.12+4.42

Kind of surgery Partial 63 (49.2) 20.90£3.78 -2.47 (.015)
Total 65 (50.8) 22.72+4.49

Chemotherapy Yes 112 (87.5) 21.92+4.22 0.64 (.520)
No 16 (12.5) 21.19+4.46

Radiation therapy Yes 95 (74.2) 21.63+4.22 -0.89 (.376)
No 33 (25.8) 22.39+4.33

Hormonal therapy Yes 82 (64.1) 21.84+3.96 0.05 (.962)
No 46 (35.9) 21.80+4.75

Recurrence Yes 24 (18.8) 23.00+3.12 1.51 (.134)
No 104 (81.2) 21.56+4.43

BMI=body mass index; TScheffé test.

derwent total mastectomy (22.72+4.49) (Table 1). significantly correlated with goal setting (r=.62, p <.001),
self-efficacy (r=.30, p=.001), outcome expectations (r=.19,
4, Relationships of Physical Activity and Social Cognitive =~ p=.030), and family support (r=.19, p=.036). However, the
Determinants relationship between physical activity and negative im-
pact of cancer was not significant (Table 3).
Physical activity among breast cancer survivors was
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5. Factors Affecting Physical Activity

To analyze the health promotion-related factors influ-
encing breast cancer survivors’ physical activity, a step-
wise multiple regression analysis was performed with
BMI (kg/m’) and type of surgery (dummy variable), which
were significantly influenced by differences in physical ac-
tivity according to general characteristics. The analysis al-
so included social cognitive factors such as goal setting,
self-efficacy, outcome expectations, and family support,
which showed a significant correlation with physical ac-
tivity. The Durbin-Watson value was 1.986, supporting
the assumption of independence. The tolerances of varia-
bles were all larger than .10 and ranged from .611 to .966,
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and the variance inflation factor values were all smaller
than 10 and ranged from 1.026 to 1.117, which indicated
that multicollinearity was not evident in the data.

The regression equation for physical activity was stat-
istically significant (F=32.49, p <.001), and its explanation
was confirmed to be 42.7% of the variance. The major fac-
tors affecting the behavior of breast cancer survivors were
exercise goal setting (8=.55, p <.001), followed by BMI (B
=-.21, p=.003) and exercise self-efficacy (B=.15, p=.040). It
was found that the more appropriate the goals set, the bet-
ter the performance of physical activity. Additionally, the
more likely survivors were to have a lower BMI and high-
er self-efficacy, the better they performed physical activity
(Table 4).

Table 2. Scores for Physical Activity and Social Cognitive Determinants among Breast Cancer Survivors (N=128)
Variables Possible range M=SD Possible item range ltem
M=£SD

Physical activity 8~32 21.8314.24 1~4 2.73£0.53
Exercise self-efficacy 5~20 14.45%2.00 1~4 2.89+0.40
Outcome expectations for exercise 9~45 35.49+3.61 1~5 3.94+0.40
Exercise goal-setting 10~50 33.34£5.10 =8 3.33%£0.51
Social support 8~40 32.42+4.95 1~5 4.05+0.62
Negative impact of cancer 20~100 65.66111.48 1~5 3.28+0.57

Table 3. Correlations among Physical Activity and Social Cognitive Determinants among Brest Cancer Survivors (N=128)

ol PA ESE OEE EGS SS NIC
r(p) r(p) r(p) r(p) %)) r ()

Physical activity 1

Exercise self-efficacy .30 (.001) 1

Outcome expectations for exercise .19 (.030) .21 (.016) 1

Exercise goal-setting .62 (<.001) .29 (.001) .18 (.045) 1

Social support .19 (.036) 13 (.147) .23 (.009) .05 (.592) 1

Negative impacts of cancer .06 (.492) -.20 (.021) -.06 (.510) 14 (111) -.14 (.130) 1

PA=physical activity; ESE=exercise self-efficacy; OEE=outcome expectations for exercise; EGS=exercise goal-setting; SS=social support;

NIC=negative impact of cancer.

Table 4. Factors influencing Physical Activity in Breast Cancer Survivors (N=128)
Variables B SE B t(p) 95% CI
(Constant) 11.57 4.04
Exercise goal-setting 0.46 0.06 .55 7.73 (<.001) .34~.57
BMI (kg/m?) -0.42 0.14 -21 -3.05 (.003) -70~-.15
Exercise self-efficacy 0.31 0.15 15 2.07 (.040) .01~.61

Adj. R=.427, F=32.49 (p<.001), Durbin-Watson=1.986

BMI=body mass index.
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DISCUSSION

This study was conducted to determine the influences
of the factors identified in Bandura’s social cognitive theo-
ry on physical activity to promote the health behavior of
breast cancer survivors.

In this study, breast cancer survivors scored an average
of 21.83 points on physical activity (item mean 2.73), in-
dicating moderate physical activity. This is similar to the
results of previous studies on breast or cervical cancer sur-
vivors [11,18]. However, certain studies have demon-
strated that breast cancer survivors have a higher level of
physical activity than middle-aged or adult women who
do not suffer from cancer [19,20]. Although the survival
rate may have risen in part because of the increased early
diagnosis rate of breast cancer and the development of
treatment methods, cancer survivors have increased their
awareness regarding health improvement practices. Thus,
they appear to be better at taking practical precautions
against relapse or deterioration than the general popula-
tion before the onset of the disease.

In this study, the major factors affecting the physical ac-
tivity of breast cancer survivors included goal setting,
BM]I, and self-efficacy. It has been found that people with
proper goals, a low BMI, and a high sense of self-efficacy
are the best at engaging in physical activity. First, in this
study, it was found that goal setting among breast cancer
survivors majorly influenced their physical activity. Some
previous studies [14,21-23] have also demonstrated that
goal setting affects physical activity, while others have
identified a significant correlation between these variables
[14,21,24,25]. However, in some studies, goal setting was
not a significant factor in physical activity, even if there
was a correlation [24,26]. Despite these conflicting reports,
to encourage the physical activity of breast cancer survi-
vors, helping them set accurate targets should be a priority.

The BMI (kg/m’) of breast cancer survivors was a factor
in their physical activity; the lower the BMI, the better their
performance of physical activity. While it was difficult to
make direct comparisons because of the lack of studies
seeking to determine the degree of physical activity based
on BM], one study did demonstrate weight to be a factor in
physical activity in female college students [22]. A study
comparing the relationship between energy consumption
and physical activity over seven days also found that the
higher the consumption, the higher the physical activity
[14]. Further research is needed to determine the extent to
which accurate BMI affects physical activity, as well as on
interventions to reduce the BMI of breast cancer survivors.
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Finally, in this study, breast cancer survivors’ self-effi-
cacy was found to be a factor in their physical activity, and
the higher the self-efficacy, the better their physical acti-
vity. A similar result was found in some studies [21,24,26],
which showed that self-efficacy affected physical activity.
A significant correlation between physical activity and
self-efficacy was also identified in various studies [4,14,21,
24,25]. However, some studies have found that self-effi-
cacy is not a significant factor in physical activity [27,28].
Nevertheless, healthcare providers need to explore ways
to improve the self-efficacy of breast cancer survivors.
Although some aspects of this study do not correspond to
prior studies, the results show that three factors-goal set-
ting, BMI, and self-efficacy-have a major influence on phy-
sical activity, and interventions that take them into consid-
eration are necessary.

In addition to the statistically significant influential fac-
tors identified above, outcome expectations related to
physical activity could determine the degree of breast can-
cer survivors’ physical activity, but they were not found to
be a significant factor in performing physical activity. The
correlation between outcome expectations and physical
activity was similar to the findings of Rovniak et al. [14]
and White et al. [25]. In addition, some studies have found
that outcome expectations were not a significant contrib-
utor to the degree of physical activity, as shown in this
study [26]. However, the results of previous studies were
not exactly consistent with those of this study [6,13,29].

In this study, while the social support of breast cancer
survivors has a significant correlation with their degree of
physical activity, this was not found to be a significant fac-
tor in the degree of physical activity they engaged in. This
correlation between social support and the degree of phys-
ical activity was similar to that demonstrated by Rovniak
et al. [14]. Similar to the present results, studies have
shown that family support has little to do with physical ac-
tivity [22,24,26,30]. However, it has been shown to have a
significant effect on the degree of physical activity [21].

In this study, the negative impact of cancer was not sig-
nificant in its correlation to the degree of physical activity
and its influential factors. Even though it is difficult to
compare the negative impact of cancer on the physical ac-
tivity of breast cancer survivors, it was seen to affect the
physical health of non-Hodgkin's lymphoma survivors
who finished therapy [17]. It has also been found to be a
contributing factor to stress symptoms among long-term
survivors of non-Hodgkin's lymphoma [31]. Thus, al-
though no prior study has identified the relevance of the
negative impact of cancer on various participant charac-
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teristics or variables, it appears to be related to the health
or health behaviors of cancer survivors. However, this
study may have been unable to identify its impact because
of the small cross-sectional sample. Therefore, further
studies regarding outcome expectations, social support,
and the negative impact of cancer should be conducted.

As shown above, the results of this study emphasize
the need for proper body activity-related goals, reduction
in BMI, and proper self-efficacy for promoting breast can-
cer survivors' physical activity. Therefore, before plan-
ning their physical activities, it is necessary to consider
their specific characteristics. Further, it is recommended
that further studies be conducted on the relationships
among and factors influencing outcome expectations, so-
cial support, and negative impact of cancer that have been
identified in prior studies but were not seen to have sig-
nificant relationships in this study.

CONCLUSION

For intervention programs to increase the degree of
physical activity in breast cancer survivors to be success-
ful, a multilateral effort including ways to set goals, con-
trol BMI, and improve self-efficacy will be required. How-
ever, this study’s results may have limited generalizability
as it recruited a limited number of participants using self-
help groups in Gwangju and Daegu city. There was also
difficulty in finding relevant evidence, as there were few
prior studies on the variables used in this study, especially
the negative impact of cancer.

The results of this study show that the factors defined in
social cognitive theory are major factors influencing phy-
sical activity; therefore, using social cognitive approaches
and intervention to encourage health promotion activities
is important. The results also suggest the need to imple-
ment a series of iterative studies that apply social cognitive
theory to breast cancer survivors and the need for ex-
tended studies on health promotion activities.
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