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Background: Regular exercise and dietary practices have been shown to affect the health-
related quality of life (HRQOL) and survival of breast cancer patients.

Objective: The current study aimed to investigate whether the WSEDI was a feasible and
primarily effective method for promoting exercise and dietary behaviours for breast
cancer patients.

Iéz :/s(t)rg;;cer Design: A 12-week randomized, controlled trial.

Diet Setting: Oncology outpatient treatment clinics at 3 university hospitals and 1 National
Exercise Cancer Center in South Korea.

Health planning Participants: Fifty-nine breast cancer patients who had received curative surgery and
Internet completed primary cancer treatment within 12 months prior to the study and who had

Randomized controlled trial

been diagnosed with stage 0-III cancers within 2 years prior to the study were recruited.

Self-management Methods: Participants were randomly assigned to either the intervention group, which
used a Web-based self-management exercise and diet intervention program incorporating
transtheoretical model (TTM)-based strategies (n = 29), or to the control group, which used
a 50-page educational booklet on exercise and diet (n = 28). The intervention efficacy was
measured at the baseline and 12 weeks via a Web-based survey that addressed the
promotion of exercise and consumption of 5 servings of fruits and vegetables (F&V) per
day, dietary quality, HRQOL, anxiety, depression, fatigue, motivational readiness, and self-
efficacy.

Results: The proportion of subjects who performed at least moderate-intensity aerobic
exercise for at least 150 min per week; ate 5 servings of F&V per day; and had overall
improvements in dietary quality, physical functioning and appetite loss (HRQOL), fatigue,
and motivational readiness was greater in the intervention group than in the control
group. The self-efficacy with respect to exercise and F&V consumption was greater in the
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intervention group than in the control group. A Web-based program that targets
changes in exercise and dietary behaviours might be effective for breast cancer
survivors if the TTM theory has been used to inform the program strategy, although
further research with a larger sample size is required to enable definitive conclusions.

© 2014 Elsevier Ltd. All rights reserved.

What is already known about the topic?

e Regular exercise and dietary practices have been
demonstrated to affect the health-related quality of life
(HRQOL) and survival of breast cancer patients.

o To date, most exercise and dietary interventions that had
been developed for cancer survivors required clinic-
based face-to-face counselling sessions; however, when
the intervention ends and the participants cannot receive
feedback from the experts, and the motivation for regular
exercise and diet practices decreases, their effects could
not be observed or sustained.

What this paper adds

o A Web-based self-management intervention program
was developed to target changes in exercise and dietary
behaviours using transtheoretical model (TTM)-based
strategies. This Web-based program might provide an
effective alternative with regards to improving the
weekly exercise duration, the daily fruit and vegetable
(F&V) intake, overall dietary quality, physical function-
ing, appetite loss, and fatigue; however, further research
with a larger sample size is required.

1. Background

Breast cancer is the most common cancer among
women in many countries, but survival rates of breast
cancer have steadily improved over the past 30 years
(American Cancer Society, 2011). Putting on weight after
cancer diagnosis or cancer treatment increases the
incidence of chronic disease and re-occurring cancer
(Herman et al., 2005). Healthy weight maintenance has
been shown to affect both the health-related quality of life
(HRQOL) (Demark-Wahnefried et al., 2002; Herman et al.,
2005) and survival of breast cancer patients (Calle et al.,
2003). For these reasons, retaining a normal weight is a
high priority when assessing the needs of cancer survivors
(Jones and Demark-Wahnefried, 2006). Regular exercise
and a well-balanced diet are prerequisites for the
maintenance of a healthy weight.

To date, most exercise and dietary interventions that
had been developed for cancer survivors employed
intensive clinic-based face-to-face counselling sessions
(Courneya et al., 2003; Jones and Demark-Wahnefried,
2006; Pinto et al., 2005). Although the efficacy of such
interventions is apparent immediately after delivery, once
sufficient time has elapsed, the effects of the intervention
cannot be found. The reason is that when the clinic-based
face-to-face intervention ends, the participants cannot
receive feedback from the experts, and the motivation for
regular exercise and diet practices decreases (Daley et al.,

2007). Further, accessibility issues such as the remote
location of the clinic, time taken to travel to the clinic, and
encountering traffic are considerable barriers to the
successful delivery of clinic-based face-to-face interven-
tions (Jones et al., 2007). One suggested method to address
the disadvantages of a clinic-based intervention was to
employ a Web-based intervention program that could
provide both feedback and the motivation to maintain
regular exercise and dietary practices.

Several Web-based ‘“cancer management” programs
intended to improve breast cancer survivors’ HRQOL have
been developed, and their efficacies have been evaluated.
Web-based programs for the management of adverse
effects (Golant et al., 2003), informational and emotional
support and assistance with decision-making regarding
cancer treatment-associated survivorship care planning
(Gustafson et al., 2001), and improving psychological and
emotional coping skills (Owen et al., 2005) were previously
developed. All Web-based programs were shown to
improve HRQOL (Golant et al.,, 2003; Gustafson et al,,
2001), increase social support (Gustafson et al., 2001),
alleviate anxiety and depression (Owen et al., 2005), and
encourage patient participation in health management
(Gustafson et al., 2001). Regarding exercise and dietary
management, several Web-based programs have been
developed for patients with gout and diabetes (Kim, 2007;
Oh et al., 2011). However, there are few Web-based self-
management programs intended to address exercise and
dietary practices and improve HRQOL in cancer survivors.
Web-based interventions into chronic disease settings for
cancer survivors can improve patient empowerment and
might subsequently improve the survivors’ health statuses
and quality of life and reduce their need for supportive care
(Kuijpers et al., 2013).

According to the transtheoretical model (TTM) (Pro-
chaska and DiClemente, 1983), increasing the stage of
change (Frith et al., 2010), enhancing self-efficacy (Frith
et al., 2010; Luszczynska et al., 2011), and encouraging the
process of change (Pollak et al, 1998) can create
behavioural changes that consequently lead to improve-
ments in the HRQOL (Courneya et al., 2003; Daley et al.,
2007; Voskuil et al., 2010), depression (Daley et al., 2007;
Eyigor et al., 2010; Pinto et al., 2005), anxiety (Pinto et al.,
2005), and fatigue (Courneya et al., 2003; Pinto et al.,
2005). To date, previous studies have identified the
possibility that the TTM theory could be applied to a
Web-based intervention by showing that the programs
had effects on healthy behaviour changes (Huang et al.,
2009; Kim and Kang, 2006). Within the background
described above, we previously developed a Web-based
self-management exercise and diet intervention program
(WSEDI) that applied TTM-based strategies (Lee et al.,
2013).
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2. Objective

The current study aimed to investigate whether the
WSEDI was a feasible and primarily effective method for
promoting exercise and dietary behaviours and dietary
quality and a secondarily effective method for addressing
HRQOL, anxiety, depression, fatigue, motivational readi-
ness, and self-efficacy in breast cancer patients.

3. Methods
3.1. Study participants

The study was conducted from October 1, 2011,
through February 28, 2012, at 3 university hospitals
(1500, 2700, and 930 beds) and 1 National Cancer Center
(550 beds). A pool of breast cancer patients who had
undergone curative surgery and completed primary cancer
treatment within the 12 months prior to the study and who
had been diagnosed with stage 0-III cancers within the 2
years prior to the study were identified from 4 hospital
cancer registries; these patients were sent invitation
letters and brief questionnaires from oncology care
physicians at each involved hospital. The brief question-
naire asked whether the patient undertook at least
moderate exercise for at least 150 min per week, con-
sumed 5 servings of fruits and vegetables (F&V) per day,
and for what duration each behaviour had been practiced.
Next, oncologists screened the breast cancer patients who
responded to the invitation letters for conditions that
would hinder unsupervised exercise (congestive heart
failure or angina, recent myocardial infarction, breathing
difficulties requiring oxygen use or hospitalization, walker
or wheelchair use, or planned hip or knee replacement
surgery) or ingestion of a diet with high content of F&V
without supervision (kidney failure or chronic warfarin
use); and for the absence of a progressive cancer or an
additional primary tumour. Participants were subsequent-
ly screened based on following inclusion criteria; age of 20
years or older; serum haemoglobin >10 g/dl; had not met
at least 1 of the 2 behavioural goals (performing at least
moderate exercise for at least 150 min per week and
consuming 5 servings of F&V per day); ability to use the
computer; home internet access; and mobile phone user.
However, those who met the following exclusion criteria
were removed from the study; currently receiving any
cancer treatment; a serious psychological disorder; an
infectious condition; and visual or motor dysfunction. The
required clinical data to assess the inclusion and exclusion
criteria were collected by the research nurse from
electronic medical records within the previous month.
The fifty-nine breast cancer patients who met the
eligibility criteria and who provided written informed
consent were enrolled by a research nurse (Fig. 1).

3.2. Randomization

The efficacy of WSEDI was evaluated by a randomized
controlled trial with a control group. Participants who
signed a written informed consent form were randomly
assigned to either the intervention or the control group

using a computerized random number generator (SAS 9.2;
Proc plan). The randomization is controlled centrally in
National Cancer Center. An independent statistician at the
National Cancer Center generated a random allocation
sequence. Block randomization into four strata defined by
disease stage (<Ila/>IIb) and the number of goal beha-
viours practiced (of the 2 goal behaviours: energy
expenditure achieved by performing at least moderate
exercise for at least 150 min/week and an intake of >5
servings of F&V per day) at study entry (zero/one) was
performed by the independent statistician. No participants
were formally informed of their assignment to either the
intervention or the control group. However, some may
have deduced that the WSEDI was the test modality.

After randomization, brief training (<30min) was
routinely scheduled during the study enrolment week.
The training addressed how to use WSEDI was offered to
the intervention group members. Trainers did not explain
or address any of the WSEDI contents. The intervention
group was also provided with a manual describing the
intended use of WSEDI.

3.3. Intervention

The intervention group was exposed to a 12-week,
WSEDI aimed at enhancing exercise and dietary beha-
viours tailored according to the principal constructs of the
TTM theory such as the stage of change, process of change,
decisional balance, or self-efficacy. No intervention-related
interactions (i.e., exercise and diet behaviour) between the
intervention group and the research nurse or among
intervention group members occurred while processing
the intervention. The intervention group members were
encouraged to use WSEDI regularly (at least twice weekly)
through automated SMS messages. The WSEDI contained
four portions including assessment, education (tailored
information provision), action planning (goal setting,
scheduling, keeping a diary), and automatic feedback.
The educational content were as follows; enhancing
exercise and dietary behaviour in cancer survivors; the
importance of normal weight management; barriers to
sustainability of exercise and diet behaviour; consider-
ations when planning exercise and diet; a consequences
such as QOL and survival of the regular exercise and a
balanced diet; and exercise and dietary guidelines for
cancer survivors. The educational contents were arranged
based on TTM theory. Thus, the educational portion was
subdivided into five modules that were based on each
patient’s current stage of change (e.g., pre-contemplation,
contemplation, preparation, action, maintenance). The
action-planning portion began at the preparation stage.
Each participant was recommended to plan their exercise
behaviour in line with ACS guidelines (Doyle et al., 2006).
However, the type, intensity, duration, and frequency of
aerobic exercise could be self-adjusted as necessary
according to individual preferences (Jones and Demark-
Wahnefried, 2006; WHO, 2002). In the dietary planning
portion, each patient was recommended to plan their
optimal number of units per recommended food group in
order to achieve a balanced diet (Oh et al., 2003). Dietary
recommendation was based on daily caloric requirements
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Assessed for eligibility (n=343)

- Identification of 343 breast cancer (stage 0-lll)
patients who had received primary treatment

Excluded (n=171)
-Not meeting inclusioncriteria

* Excluded for medicalreasons (n=112)
-Not contactable/withdrew interest(n=59)

[ Enrollment ]

(n=172)

Preliminary responses to initial study invitation

Excluded (n=113)
- Not meeting inclusion criteria
« Already practicing exercise and dietary
behaviors (n=57)

« Did not participate in screening tests
(n=34)

*Had no internet access (n=8)

» Were unfamiliar with the internet (n=14)

Randomized (n=59)

( .
1 Allocation ]
Allocated to attention control group Allocated to experimental group
(n=29) (n=30)
1 Follow-Up Jl
Drop out (busy, n=1) Drop out (recurrence, n=1)
(n=28) (n=29)

J

‘l’ { Analysis

Analyzed (n=28)

Analyzed (n=29)

Fig. 1. Consort diagram: recruitment and eligibility screening, randomization, follow-up, and analysis.

in accordance with individual BMI values, normal body
weights, and daily level of activity. In a diary, participants
recorded daily exercise behaviour (type, intensity, and
duration) and the daily number of units of each food group
consumed. The data on actual behaviours and what were
recommended were compared visually on the Web screen.
This information was used to give daily feedback on goal
achievement as part of the automatic feedback portion
(SMS module) of the intervention. A brief summary of the
interventional goal, principal strategies, educational
theme, and technical functions used for delivering inter-
ventions at each stage of change is shown in the Appendix
1 (Lee et al., 2013).

The control group received a 50-page educational
booklet on exercise and diet. The basic content of the
booklet was same as that of the WSEDI. The booklet did not
incorporate the core constructs of the TTM (Appendix 2).
The protocol was approved by the Institutional Review
Boards of the four study hospitals.

3.4. Outcome measures

All members of both the control and experimental
groups were registered on the website (using IDs and
passwords); the baseline and 12-week follow-up mea-
surements were collected via self-reported Web-based
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surveys. SMS messages reminded study members of
upcoming assessment points and invited those members
to access the web program.

3.4.1. Primary outcomes

1. Exercise and intake of F&V: Based on the 7-day exercise
diaries, exercise was measured in minutes per week of at
least moderate aerobic exercise that consumed at least 4
metabolic equivalents (3.5 ml O,/kg/min) (Jones and
Demark-Wahnefried, 2006; Brown et al., 2003; War-
burton et al., 2006). The number of F&V servings
consumed per day was assessed and averaged using a
3-day dietary recall. Participants were asked to recall all
food and beverages consumed on three non-consecutive
days (two weekdays and one weekend day).

2. Dietary quality: Initial food intake was assessed based
on 3-day dietary recall. Dietary quality was measured
using the diet quality index (DQI) (Patterson et al.,
1994), as revised for use with Korean populations (Oh
et al., 2003). The DQI contains eight questions exploring
nutrition; these are the proportions of energy derived
from fat and saturated fatty acids; cholesterol intake
(mg/day); the proportion of energy derived from
carbohydrates; the intake of F&V (servings/day); protein
intake (as a % of the recommended daily allowance
(RDA)); calcium intake (as a % of the RDA); and sodium
intake (mg/day). All nutrient intake data were estimated
using the Korean Nutrition Society computer-assisted
nutritional analysis program (CAN Pro 4.0) and were
scored with reference to the RDA by a dietician. Each of
the 8 categories was scored from 0 to 2, and the scores of
the 8 categories were summed; the score range thus lay
between 0 and 16, where a higher score was indicative
of better dietary quality (Wayne et al, 2006). The
dietician telephoned each participant to assure that the
food records were maintained properly for nutritional
analysis in terms of data accuracy and completeness.

3.4.2. Secondary outcomes

1. HRQOL: The European Organization for Research and
Treatment of Cancer (EORTC) QLQ-C30 is a 30-item
cancer-specific questionnaire that assesses the general
QOL of cancer patients (Aaronson et al.,, 1993). The
questionnaire addresses five functional domains (phys-
ical, role, cognitive, emotional, and social); has two
symptom scales (for pain and nausea and vomiting);
contains global health and overall QOL scales; addresses
several single items associated with symptoms reported
by cancer patients (insomnia, dyspnoea, appetite loss,
constipation, and diarrhoea); and also measures the
perceived financial impact of disease and treatment. On
scales evaluating global health and functioning (overall
QOL), a higher score represents a greater level of
function and health. On scales evaluating symptoms, a
higher score indicates the existence of more problems
and a greater magnitude of existing symptoms. The

Korean version of the EORTC QLQ-C30 has previously
been validated (Yun et al., 2004).

. Anxiety and depression: The Hospital Anxiety and

Depression Scale (HADS) is a self-report measurement
tool designed for use in medical settings. This scale
contains 14 items, and of these, seven assess anxiety
(HADS-A) and seven assess depression (HADS-D)
(Zigmond and Snaith, 1983). Each subscale was scored
from O to 21; higher scores indicate greater levels of
distress. The Korean version of the HADS (Oh et al.,
1999) has been validated. In the present study,
Cronbach’s alpha values for the HADS-A and HADS-D
were 0.81 and 0.84, respectively.

. Fatigue: The Brief Fatigue Inventory (BFI) was used to

measure fatigue. This inventory is a one-page measure-
ment tool that includes nine items, each rated on a 0-10
scale, that reflect the severity of fatigue. The Brief
Fatigue Inventory contains subscales assessing the
severity of fatigue and the extent to which fatigue has
interfered with various aspects of life (Mendoza et al.,
1999). We used subscales assessing the severity of
fatigue. The Korean version of the Brief Fatigue
Inventory (BFI-K) has previously been validated (Yun
etal., 2005). In the present study, Cronbach’s alpha value
for the BFI-K was 0.95.

. Stage of change: Staging items derived from TTM theory

were domain-specific, and explored goal behaviour.
Staging items were developed and adopted by previous
study (Demark-Wahnefried et al., 2003). Stage of change
was defined as motivational readiness (Prochaska and
DiClemente, 1983). Participants were asked: “On aver-
age, do you exercise at least 30 min a day, 5 days a week
(Brown et al., 2003; Warburton et al., 2006); do you eat
at least five servings of fruit and vegetables a day
(Demark-Wahnefried et al., 2003; Djuric et al., 2002)” If
a response was affirmative, the following questions
were posed: “How long have you been exercising at
least 30 min a day, 5 days a week; eating at least five
servings of V&F a day?” The responses included: “less
than six months” (interpreted as the action stage) and “6
months or longer” (interpreted as the maintenance
stage). If a patient responded negatively or replied “I
don’t know”, that patient was asked: “Are you seriously
thinking about (exercising at least 30 min a day, 5 days a
week; eating at least five servings of V&F a day) within
the next 6 months?” The responses included: “No” or
“don’t know” (interpreted as the precontemplation
stage), and “yes”. Those responding affirmatively were
next asked: “Are you planning to start (exercising at
least 30 min a day, 5 days a week; eating at least five
servings of V&F a day) within the next 30 days?” Those
responding affirmatively were classified as being in the
preparation stage; those responding negatively or those
who did not know were classified as being in the
contemplation stage.

. Perceived self-efficacy: Because self-efficacy is domain-

specific, participants were asked, in terms of each goal
behaviour: “How sure are you that you could (exercise
at least 30 min a day at least 5 days a week; eat at least
five servings of V&F per day)?” The answers were: Very
sure, sure, somewhat sure, unsure, and very unsure.
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Prior to questioning, exercise, and F&V servings were
described. For example: “Examples of exercise are brisk
walking, cycling, swimming, mountain climbing, or
another form of exercise that makes your heart pound,
or makes you break out in a sweat, and is not part of your
normal job activity”. Also: “One serving of vegetables is
equal to 1/2 cup of cooked (or parboiled) vegetables or
one cup of greens, and one serving of fruit is equal to one
piece of fruit, 1/2 cup of canned fruit, 1/4 cup of dried
fruit, or 3/4 cup of 100% juice.”

3.5. Statistical analyses

The trial design ensured that 29 patients per group (the
number indicate the initially planned number of subjects
to be randomized) would afford a power of 81% (two-sided
alpha; 0.05) to detect a difference of 5% in the control group
(the estimated Hawthorne effect) (Braunholtz et al., 2001)
compared to a difference in primary outcome of 34% in the
intervention group (Demark-Wahnefried et al., 2007). The
primary outcome used to calculate the sample size was the
proportion of participants that exercised at a moderate
intensity for at least 150 min per week.

The characteristics of the intervention and control
groups were described using frequencies and means,
standard deviations, and ranges, for all variables. The t-
test for continuous variables and the Chi-square test for
categorical variables were utilized to explore the homoge-
neity of baseline characteristics between the two groups.
Between-group differences from baseline to 12-week point
of the test - in terms of the stage of change, the level of self-
efficacy, the categorized protein intake (i.e., poor, fair,
good) and the categorized calcium intake (i.e., poor, fair,

good) - were explored using an ordinal logistic regression
model, adjusting for baseline values. Group difference in
the percentage of patients attaining goal behaviour, such
as exercising at moderate intensity for at least 150 min a
week and eating five servings of F&V a day, was tested with
the logistic regression model. Between-group differences
from baseline to 12-week point in HRQOL, the levels of
fatigue, anxiety, depression, and the continuous variables
of DQI (Total calories from fat, SFA, and carbohydrate, and
Cholesterol) were explored using an analysis of covariance
(ANCOVA) after adjustment for baseline scores.

SAS version 9.2 (SAS Institute, Cary, NC) was used in all
statistical analyses. Two-sided p values are reported and a
p value of <0.05 was considered to be statistically
significant.

4. Results
4.1. Characteristics of study participants

Of the 343 identified patients, 171 were excluded from
the first medical screening or for not expressing an interest
in participating. A total of 172 (50%) patients enrolled in
the study and submitted consent forms along with the
second screening survey. Of those, the authors excluded
113 patients (66%). The leading reasons for exclusion were
healthy exercise and dietary behaviours or failure to
complete the second screening survey (see Fig. 1). The
remaining 59 women were randomly assigned to either
the intervention (n =30) or control (n=29) group. During
the study, 2 women (3%) dropped out and were lost to
follow-up. The reasons for drop out included busyness
(n=1) and breast cancer recurrence (n=1). The reasons for

Table 1
Characteristics of study participants.

Characteristic Control group (n=29) WSEDI intervention group (n=30) p
Age, years, mean (SD) 43.2 (5.1) 41.5 (6.3) 0.256
Educational level, n (%)

High school 9 (31.0) 7 (23.3)

College or beyond 19 (69.0) 24 (76.7) 0.506
Marital status, n (%)

Married 24 (82.8) 27 (90.0)

Not married 5(17.2) 3 (10.0) 0.318
Time elapsed since treatment, days

Mean (SD) 156.6 (102.8) 161.6 (107.8) 0.857
Body mass index, n (%)

>18.5 kg/m?, <23 kg/m? 16 (55.2) 20 (66.7)

<18.5 kg/m?, >23 kg/m? 13 (45.7) 10 (33.3) 0.231
Surgery type, n (%)

Breast-conserving 23 (79.3) 20 (66.7)

Mastectomy 6 (20.7) 10 (33.3) 0.239
Receiving chemotherapy, n (%)

No 6 (20.7) 4(13.3)

Yes 23 (79.3) 26 (86.7) 0.452
Receiving radiotherapy, n (%)

No 4 (13.8) 3(10.0)

Yes 25 (86.2) 27 (90.0) 0.652
Clinical stage, n (%)

Stage O 0(0.0) 2 (6.7)

Stage | 11 (37.9) 12 (40.0)

Stage II 15 (51.7) 13 (43.3)

Stage III 3(10.3) 3(10.0) 0.538

SD = standard deviation; WSEDI = Web-based self-management exercise and diet intervention program.
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Table 2

Group differences of primary outcomes compared between the control and the intervention groups at 12 weeks.

Control group

WSEDI intervention group Adjusted p?

Baseline 12 weeks Baseline 12 weeks
n=29 n=28 n=30 n=29

Behavioural outcome
Moderate-intensity aerobic exercise, >150 min/week, n (%) 10 (34.5) 10 (35.7) 10 (33.3) 19 (65.5) <0.0001
Daily intake of F&V, >5 servings of F&V, n (%) 14 (48.3) 9 (32.1) 13 (43.3) 16 (55.2) 0.001
Diet quality
Diet Quality Index (DQI) total 10.3 9.6 9.7 111 0.001
Total % calories from fat 22.2 193 20.8 173 0.492
Total % calories from SFA 35 33 3.7 35 0.399
Cholesterol, mg/day 285.6 2721 288.0 256.4 0.248
Total % calories from carbohydrate 60.8 62.8 61.2 64 0.707
Sodium, mg/day 3.708 3.427 3.738 3.218 0.399
Protein, % RDA, n (%)

Poor (<75, >150) 12 (41.4) 13 (46.4) 20 (66.7) 12 (41.3)

Fair (>125, <150) 6 (20.7) 8 (28.6) 5(16.7) 9 (31.0)

Good (>75, <125) 11 (37.9) 7 (25.0) 5(16.7) 7 (24.1) 0.016
Calcium, % RDA, n (%)

Poor (<75, >150) 15 (51.7) 17 (60.7) 22 (73.3) 14 (48.3)

Fair (>125, <150) 3(10.3) 3(10.7) 1(3.3) 0 (0.0)

Good (>75, <125) 11 (37.9) 8 (28.6) 7 (23.3) 14 (48.3) 0.003

SFA = saturated fatty acids; F&V = fruit and vegetables; RDA = recommended daily allowances; WSEDI = Web-based self-management exercise and diet.

¢ Group differences at 12 weeks adjusted for baseline values.

drop out were not related to the intervention. The 12-week
intervention course and follow-up were completed by 29
(96.7%) participants in the intervention group and 28
(96.6%) in the control group (Fig. 1). The baseline
characteristics of the 59 participants who underwent
randomization were shown in Table 1. No significant
difference between the two study groups was evident in
terms of any sociodemographic or clinical characteristics.

4.2. Effect of Web-based self-management program

4.2.1. Primary outcomes

Table 2 summarized the primary outcomes from
baseline to 12 weeks in the two groups. Moderate intensity
aerobic exercise for at least 150 min per week (p < 0.0001)
and eating five servings of F&V per day (p=0.001)
significantly increased in the intervention group compared
to controls. The intervention group also showed a greater
improvement in overall diet quality than did controls
(p=0.001). The proportion of patients in whom protein
intake met the RDA was also significantly higher in the
intervention group than in controls (p=0.016). The
proportion of patients in whom calcium intake met the
RDA was significantly higher in the intervention group
than in controls (p = 0.003).

4.2.2. Secondary outcomes

Table 3 summarized the secondary outcomes from
baseline to 12 weeks in the two groups. In terms of the
HRQOL, the physical functioning (p=0.023) and appetite
loss (p = 0.034) scores, as measured according to the EORTC
QLQ-C30, improved to a significantly greater degree in the
intervention group than in the control group. The severity
of fatigue, as measured using the BFI, improved to a
significantly greater extent in the intervention group than
in the control group (p=0.032). The stage of change for

exercise (p<0.0001) and F&V consumption (p=0.029)
were significantly higher in the intervention group than in
controls. There was a significant between-groups differ-
ence in self-efficacy for exercise management (p = 0.024). A
significant between-group difference was also evident in
terms of self-efficacy to increase F&V intake (p=0.023).

The WSEDI was both feasible and acceptable among
breast cancer survivors. Eighty-nine per cent of the
patients consistently participated in this program during
the interventional period. The intervention group partici-
pants significantly adhered to the final exercise and dietary
goals. The participants also provided positive evaluations
of the contents, the IT-supported delivery method, and the
system’s usefulness.

5. Discussion
5.1. Summary of the evidence

The present study suggests that the WSEDI effectively
increased the duration of weekly exercise, the daily intake
of F&V, overall dietary quality, physical functioning,
appetite loss (measured by the HRQOL), and fatigue
(assessed using the BFI). The WSEDI appears to be an
appropriate alternative method for improving the exercise
and dietary behaviours of breast cancer patients. However,
further research with a larger sample size is required to
make conclusive statements.

The WSEDI does include several notable features that
explain why the program positively affected these out-
comes. The reason why this program was effective may be
the high rate of utilization due to most participants’
preparation stage, and due to the strategies of daily
feedback and action planning. The diagnosis of cancer also
provides a teachable moment when the patients’ motiva-
tion for lifestyle change is especially high (Hewitt et al.,
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Table 3
Group differences of secondary outcomes, comparing data from the control and intervention groups at 12 weeks.
Control group WSEDI intervention group Adjusted p?
Baseline 12 weeks Baseline 12 weeks
n=29 n=28 n=30 n=29
EORTIC QLQ-C30, Ls mean
Functioning
Physical functioning 75.5 75.9 75.4 83.6 0.023
Role functioning 69.2 76.1 70.5 74.7 0.19
Emotional functioning 70.8 69.6 68.3 71.1 0.551
Cognitive functioning 74.3 71.7 74.2 71.7 0.658
Social functioning 73.6 74.4 73 77.4 0.294
Global quality-of-life 52.6 53.1 53.1 56.4 0.369
Symptom
Nausea/vomiting 8.7 9.4 6.8 5.8 0.479
Insomnia 27.2 319 29.3 26.1 0.423
Pain 20.3 25.2 214 21.5 0.825
Dyspnoea 13.8 15.2 13.6 10.4 0.969
Appetite loss 123 24.4 14 9.6 0.034
Constipation 23 15.8 21 18.6 0.366
Diarrheal 7 4.7 13.2 41 0.212
Financial difficulties 18.1 17.5 193 17.9 0.414
Hospital Anxiety Depression Scale, Ls mean
Anxiety 6.3 7.8 6.7 6.6 0.142
Depression 6.4 8 6.5 7.3 0.271
Brief Fatigue Inventory, Ls mean
Fatigue severity 16.7 15.3 16.9 135 0.032
Stage of change, n (%)
Stage of change for exercise
Precontemplation 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Contemplation 3(10.3) 4 (14.3) 2 (6.67) 0 (0.0)
Preparation 15 (51.7) 13 (46.4) 19 (63.3) 1(34)
Action 11 (37.9) 7 (25.0) 8(26.7) 22 (75.9)
Maintenance 0(0.0) 4 (14.3) 1(3.33) 6 (20.7) <0.0001
Stage of change to increase F&V intake
Precontemplation 0(0.0) 0(0.0) 2 (6.7) 1(34)
Contemplation 7 (24.1) 6(21.4) 10 (33.3) 3(10.3)
Preparation 20 (69.0) 13 (46.4) 18 (60.0) 11 (37.9)
Action 0(0.0) 8 (28.6) 0 (0.0) 13 (44.8)
Maintenance 2 (6.9) 1(3.6) 0 (0.0) 0 (0.0) 0.029
Self-efficacy, n (%)
Self-efficacy for exercise management
Not at all sure 1(3.5) 0 (0.0) 1(3.3) 0(0.0)
A little sure 3(10.3) 11 (39.3) 7 (23.3) 2 (6.9)
Somewhat sure 10 (34.5) 6(21.4) 7 (23.3) 6 (20.7)
Very sure 10 (34.5) 9(32.1) 7 (23.3) 17 (58.6)
Extremely sure 5(17.2) 2(7.1) 8 (26.7) 3(10.3) 0.024
Self-efficacy to increase F&V intake
Not at all sure 0(0.0) 0(0.0) 1(3.3) 0 (0.0)
A little sure 6 (20.7) 7 (25.0) 8 (26.7) 6 (20.7)
Somewhat sure 13 (44.8) 10 (35.7) 15 (50.0) 11 (37.9)
Very sure 8 (27.6) 10 (35.7) 5(16.7) 10 (34.5)
Extremely sure 2(6.9) 1(3.6) 1(3.3) 1(34) 0.023

LS mean = least squares mean; WSEDI = Web-based self-management exercise and diet.

¢ Group differences at 12 weeks adjusted for baseline values.

2003; McBride et al., 2008). The maintenance of healthy
behaviours is facilitated by timely feedback regarding
desired consequences (Frenzel et al., 2010), enhancement
of self-efficacy (Koring et al., 2011; Luszczynska et al.,
2011), motivation (Frith et al., 2010), and action planning
(Conner et al., 2010; Lippke et al., 2009). Action planning
promotes the initiation and maintenance of healthy
behaviours by identifying and addressing intention-
behaviour gaps (Conner et al., 2010; Lippke et al., 2009;
Reuter et al., 2009). The tailored feedback might stimulate
self-regulatory behaviour through making self-judgments
on progress towards desired exercise and diet behaviour

(Bandura, 1989). In addition, the patients’ needs were
reflected in this program through interviews with the
patients. The identified user requirements were combined
with technologies to improve user accessibility. The TTM
could incorporate facilitating strategies such as timely
feedback, enhancement of self-efficacy, motivation, and
action planning for the maintenance of healthy behaviours
because it contains the core constructs of process of
change, self-efficacy, and stage of change (Prochaska and
DiClemente, 1983). The WSEDI is a self-management
program that harmonizes proper strategies, technologies,
and theory in order to maintain healthy behaviours.
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The WSEDI significantly affected the scores in specific
HRQOL domains, including physical functioning and
appetite loss; these findings are consistent with those
of previous studies of subjects who participated in
exercise programs (Brown et al., 2003; Courneya et al.,
2003)and those of a report on women who underwent and
recovered from breast cancer treatment and adopted
changes indietary quality (Wayne et al., 2006). The WSEDI
also improved motivational readiness and perceived self-
efficacy in terms of exercise and F&V consumption. Self-
regulation strategies, including diary keeping, an empha-
sis on goal-setting, and feedback on progress, may
increase motivation and perceived self-efficacy (Wing
et al., 2006).

The finding that the WSEDI led to reduced fatigue is
consistent with those of several reports showing that off-
line exercise training can help to mediate fatigue in cancer
survivors (Courneya et al., 2003; Pinto et al., 2005; Segal
etal.,2003). An earlier work showed that consumption of a
low-protein diet was associated with fatigue (Trabal et al.,
2006). In our present study, the observed reduction in
fatigue may be associated with protein intake that was
increased to levels close to that of the recommended daily
allowance.

This theory and IT-based self-management program,
which features action planning and tailored feedback and
education in order to consistently affect motivation and
self-efficacy, might contribute to intervention outcomes.
Most healthcare providers in busy clinical settings rarely
find the time to counsel patients about health manage-
ment. Accessibility issues such as distance, time, and traffic
are considerable barriers to successful health manage-
ment. The Internet is a promising medium with which to
improve these issues. In this self-management program, IT
might play a role in the provision of easily accessible, up-
to-date, and timely information and feedback tailored to
each patient’s stage.

Given the current and future circumstances in which
the number of cancer survivors is increasing continuously
as well as the potential role that this theory and IT-based
self-management program could play in improving regular
exercise and balanced dietary habits and the fact that the
Internet can improve user accessibility, a Web-based
intervention could potentially achieve positive and wide-
spread public health outcomes.

5.2. Limitations

Our study had several limitations. First, this study
raised the issue in generalizability of findings. The study
sample was not representative of the GP of breast cancer
patients. The recruitment of elderly patients and those
with low educational attainment levels was challenging
because such patients cannot easily use a Web-based
program. Indeed, the proportions of elderly patients and
those with lower educational attainment levels were
lower in our study group than in the general population.
Given the small sample size, the test results should be
interpreted cautiously and with regard to the generaliz-
ability of the findings. Nevertheless, the statistical power

might have been adequate to detect the benefits of the
intervention program. The actual study power values
were 89% and 82%, based on the exercise and dietary
outcomes, respectively, and these results are similar to
Cohen’s recommendation that the power of a well-
designed study should range 80-85% (Cohen, 1988).
Second, the follow-up duration was only 12 weeks.
Further studies are needed to determine if a continuation
of a Web-based program, featuring TTM strategies, would
effectively maintain long-term practice of desired dietary
and exercise behaviours.

6. Conclusions

The WSEDI, which targets changes in exercise and
dietary behaviours, might be an effective alternative
method for improving the weekly exercise duration, daily
F&V intake, overall dietary quality, physical functioning,
appetite loss, and fatigue if the TTM theory has been used
to inform the program strategy. However, further research
with a larger sample size is required to make conclusive
claims.

7. Implication for nursing

Web- and theory-based approaches to self-manage-
ment lifestyle interventions might lead to subsequent
healthy behaviours in cancer survivors and promote
accessibility to nursing interventions in a primary care
setting.

Conflicts of interest: The authors indicated no potential con-
flicts of interest.

Funding: None.

Ethical approval: Ethical approval was given by NCCNCS-11-
501.

Appendix A. Supplementary data

Supplementary data associated with this article can be
found, in the online version, at http://dx.doi.org/10.1016/
j-ijnurstu.2014.04.012.

References

Aaronson, N.K., Ahmedzai, S., Bergman, B., Bullinger, M., Cull, A., Duez, N.J.,
de Haes, J.C.,, 1993. The European Organization for Research and
Treatment of Cancer QLQ-C30: a quality-of-life instrument for use
in international clinical trials in oncology. ]. Natl. Cancer Inst. 85 (5),
365-376.

American Cancer Society, 2011. Breast Cancer Facts & Figures 2011-2012.

Bandura, A., 1989. Human agency in social cognitive theory. Am. Psychol.
44 (9), 1175-1184.

Braunholtz, D.A., Edwards, S.J., Lilford, R.J., 2001. Are randomized clinical
trials good for us (in the short term)? Evidence for a trial effect. ]. Clin.
Epidemiol. 54 (3), 217-224.

Brown, ].K,, Byers, T., Doyle, C., Coumeya, K.S., Demark-Wahnefried, W.,
Kushi, L.H., Sawyer, K.A., 2003. Nutrition and physical activity during
and after cancer treatment: an American Cancer Society guide for
informed choices. CA Cancer J. Clin. 53 (5), 268-291.

Calle, E.E., Rodriguez, C., Walker-Thurmond, K., Thun, M.J., 2003. Over-
weight, obesity, and mortality from cancer in a prospectively studied


http://dx.doi.org/10.1016/j.ijnurstu.2014.04.012
http://dx.doi.org/10.1016/j.ijnurstu.2014.04.012
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0005
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0005
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0005
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0005
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0010
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0015
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0015
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0020
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0020
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0020
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0025
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0025
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0025

1566 M.K. Lee et al./International Journal of Nursing Studies 51 (2014) 1557-1567

cohort of U.S. adults. N. Engl. J. Med. 348 (17), 1625-1638, http://
dx.doi.org/10.1056/NEJMo0a021423.

Cohen, J., 1988. Statistical Power Analysis for the Behavioral Sciences,
second ed. L. Erlbaum Associates, Hillsdale.

Conner, M., Sandberg, T., Norman, P., 2010. Using action planning to
promote exercise behavior. Ann. Behav. Med. 40 (1), 65-76, http://
dx.doi.org/10.1007/s12160-010-9190-8.

Courneya, K.S., Mackey, J.R,, Bell, G.J., Jones, LW., Field, C]., Fairey, A.S.,
2003. Randomized controlled trial of exercise training in postmeno-
pausal breast cancer survivors: cardiopulmonary and quality of life
outcomes. J. Clin. Oncol. 21 (9), 1660.

Daley, AJ., Crank, H., Saxton, ].M., Mutrie, N., Coleman, R., Roalfe, A., 2007.
Randomized trial of exercise therapy in women treated for breast
cancer. J. Clin. Oncol. 25 (13), 1713-1721, http://dx.doi.org/10.1200/
j€0.2006.09.5083.

Demark-Wahnefried, W., Clipp, E.C., Lipkus, .M., Lobach, D., Snyder, D.C.,
Sloane, R., Kraus, W.E., 2007. 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. 25 (19),
2709-2718, http://dx.doi.org/10.1200/jc0.2007.10.7094.

Demark-Wahnefried, W., Clipp, E.C., McBride, C., Lobach, D.F., Lipkus, I.,
Peterson, B., Kraus, W.E., 2003. Design of FRESH START: a randomized
trial of exercise and diet among cancer survivors. Med. Sci. Sports
Exerc. 35 (3), 415.

Demark-Wahnefried, W., Kenyon, AJ., Eberle, P., Skye, A., Kraus, W.E.,
2002. Preventing sarcopenic obesity among breast cancer patients
who receive adjuvant chemotherapy: results of a feasibility study.
Clin. Exerc. Physiol. 4 (1), 44-49.

Djuric, Z., DiLaura, N.M., Jenkins, L., Darga, L., Jen, C.K., Mood, D., Hryniuk,
W.M,, 2002. Combining weight-loss counseling with the weight
watchers plan for obese breast cancer survivors. Obes. Res. 10 (7),
657-665, http://dx.doi.org/10.1038/0by.2002.89.

Doyle, C., Kushi, L.H., Byers, T., Courneya, K.S., Demark-Wahnefried, W.,
Grant, B., Gansler, T., 2006. Nutrition and physical activity during and
after cancer treatment: an American Cancer Society guide for in-
formed choices. CA Cancer J. Clin. 56 (6), 323-353.

Eyigor, S., Karapolat, H., Yesil, H., Uslu, R., Durmaz, B., 2010. Effects of
pilates exercises on functional capacity, flexibility, fatigue, de-
pression and quality of life in female breast cancer patients: a
randomized controlled study. Eur. J. Phys. Rehabil. Med. 46 (4),
481-487.

Frenzel, ].C., Kee, S.S., Ensor, J.E., Riedel, BJ., Ruiz, J.R,, 2010. Ongoing
provision of individual clinician performance data improves practice
behavior. Anesth. Analg. 111 (2), 515-519, http://dx.doi.org/10.1213/
ANE.Ob013e3181dd5899.

Frith, J., Day, C.P., Robinson, L., Elliott, C., Jones, D.E., Newton, ].L., 2010.
Potential strategies to improve uptake of exercise interventions in
non-alcoholic fatty liver disease. J. Hepatol. 52 (1), 112-116, http://
dx.doi.org/10.1016/j.jhep.2009.10.010.

Golant, M., Altman, T., Martin, C., 2003. Managing cancer side effects to
improve quality of life: a cancer psychoeducation program. Cancer
Nurs. 26 (1), 37-44, quiz 45-36.

Gustafson, D.H., Hawkins, R.P., Boberg, E.W., McTavish, F., Owens, B.,
Wise, M., Pingree, S., 2001. CHESS: ten years of research and devel-
opment in consumer health informatics for broad populations,
including the underserved. Stud. Health Technol. Inform. 84 (Pt
2), 1459-1563.

Kim, H.-S., 2007. Impact of Web-based nurse’s education on glycosylated
haemoglobin in type 2 diabetic patients. J. Clin. Nurs. 16 (7), 1361-
1366, http://dx.doi.org/10.1111/j. 1365-2702.2007.01506.x.

Herman, D.R., Ganz, P.A,, Petersen, L., Greendale, G.A., 2005. Obesity and
cardiovascular risk factors in younger breast cancer survivors: the
Cancer and Menopause Study (CAMS). Breast Cancer Res. Treat. 93 (1),
13-23, http://dx.doi.org/10.1007/s10549-005-2418-9.

Hewitt, M., Rowland, J.H., Yancik, R., 2003. Cancer survivors in the United
States: age, health, and disability. . Gerontol. A Biol. Sci. Med. Sci. 58
(1), 82-91.

Huang, S.J., Hung, W.C,, Chang, M., Chang, ]., 2009. The effect of an
Internet-based, stage-matched message intervention on young Tai-
wanese women'’s physical activity. J. Health Commun. 14 (3), 210-
227.

Jones, L.W., Demark-Wahnefried, W., 2006. Diet, exercise, and com-
plementary therapies after primary treatment for cancer. Lancet
Oncol. 7 (12), 1017-1026, http://dx.doi.org/10.1016/s1470-
2045(06)70976-7.

Jones, LW., Guill, B., Keir, S.T., Carter, K., Friedman, H.S., Bigner, D.D.,
Reardon, D.A., 2007. Exercise interest and preferences among patients
diagnosed with primary brain cancer. Support Care Cancer 15 (1), 47-
55, http://dx.doi.org/10.1007/s00520-006-0096-8.

Kim, C.J., Kang, D.H., 2006. Utility of a Web-based intervention for
individuals with type 2 diabetes: the impact on physical activity
levels and glycemic control. Comput. Inform. Nurs. 24 (6), 337-
345.

Koring, M., Richert, J., Parschau, L., Ernsting, A., Lippke, S., Schwarzer, R.,
2011. A combined planning and self-efficacy intervention to promote
physical activity: a multiple mediation analysis. Psychol. Health Med.,
http://dx.doi.org/10.1080/13548506.2011.608809.

Lee, M.K,, Park, H.-A., Yun, Y.H., Chang, YJ., 2013. Development and
formative evaluation of a Web-based self-management exercise
and diet intervention program with tailored motivation and action
planning for cancer survivors. JMIR Res. Protoc. 2 (1), e11.

Lippke, S., Wiedemann, A.U., Ziegelmann, ].P., Reuter, T., Schwarzer, R.,
20009. Self-efficacy moderates the mediation of intentions into behav-
ior via plans. Am. J. Health Behav. 33 (5), 521-529.

Luszczynska, A., Schwarzer, R., Lippke, S., Mazurkiewicz, M., 2011.
Self-efficacy as a moderator of the planning-behaviour relation-
ship in interventions designed to promote physical activity.
Psychol. Health 26 (2), 151-166, http://dx.doi.org/10.1080/
08870446.2011.531571.

McBride, C.M., Puleo, E., Pollak, K., Clipp, E.C., Woolford, S., Emmons,
K.M., 2008. Understanding the role of cancer worry in creating a
teachable moment” for multiple risk factor reduction. Soc. Sci. Med.
66 (3), 790-800, http://dx.doi.org/10.1016/j.socscimed.2007.10.014.

Mendoza, T.R., Wang, X.S., Cleeland, C.S., Morrissey, M., Johnson, B.A.,
Wendt, ].K., Huber, S.L., 1999. The rapid assessment of fatigue severity
in cancer patients. Cancer 85 (5), 1186-1196.

Oh, H., Park, ]., Seo, W., 2011. Development of a web-based gout self-
management program. Orthop. Nurs. 30 (5), 333-341, http://
dx.doi.org/10.1097/NOR.0b013e31822c5c3f, quiz 342-333.

Oh, KW., Nam, C.M., Park, J.H., Yoon, ].Y., Shim, ].S., Lee, K.H., Suh, I., 2003.
A case-control study on dietary quality and risk for coronary heart
disease in Korean men. Korean J. Nutr. 36 (6), 613-621.

Oh, S.M., Min, K., Park, D.B., 1999. A study on the standardization of the
hospital anxiety and depression scale for Koreans: a comparison of
normal, depressed and anxious groups. ]. Korean Neuropsychiatr.
Assoc. 38 (2), 289-296.

Owen, J.E., Klapow, ].C., Roth, D.L., Shuster Jr., ].L., Bellis, J., Meredith, R.,
Tucker, D.C., 2005. Randomized pilot of a self-guided internet coping
group for women with early-stage breast cancer. Ann. Behav. Med. 30
(1), 54-64, http://dx.doi.org/10.1207/s15324796abm3001_7.

Patterson, R.E., Haines, P.S., Popkin, B.M., 1994. Diet quality index: cap-
turing a multidimensional behavior. J. Am. Diet Assoc. 94 (1), 57-64.

Pinto, B.M., Frierson, G.M., Rabin, C., Trunzo, J.J., Marcus, B.H., 2005.
Home-based physical activity intervention for breast cancer patients.
J. Clin. Oncol. 23 (15), 3577.

Pollak, K.I., Carbonari, J.P., Diclemente, C.C., Niemann, Y.F., Mullen, P.D.,
1998. Causal relationships of processes of change and decisional
balance: stage-specific models for smoking. Addict. Behav. 23 (4),
437-448.

Prochaska, J.O., DiClemente, C.C., 1983. Stages and processes of self-
change of smoking: toward an integrative model of change. J. Consult
Clin. Psychol. 51 (3), 390-395.

Reuter, T., Ziegelmann, J.P., Lippke, S., Schwarzer, R., 2009. Long-term
relations between intentions, planning, and exercise: a 3-year lon-
gitudinal study after orthopedic rehabilitation. Rehabil. Psychol. 54
(4), 363.

Segal, RJ., Reid, R.D., Courneya, K.S., Malone, S.C., Parliament, M.B., Scott,
C.G., Wells, G.A., 2003. Resistance exercise in men receiving androgen
deprivation therapy for prostate cancer. J. Clin. Oncol. 21 (9), 1653-
1659, http://dx.doi.org/10.1200/jc0.2003.09.534.

Trabal, ]., Leyes, P., Forga, M., Hervas, S., 2006. Quality of life, dietary intake
and nutritional status assessment in hospital admitted cancer
patients. Nutr. Hosp. 21 (4), 505-510.

Kuijpers, W., Groen, W.G., Aaronson, N.K.,, van Harten, W.H., 2013. A
systematic review of web-based interventions for patient empower-
ment and physical activity in chronic diseases: relevance for cancer
survivors. J. Med. Internet Res. 15 (2) , http://dx.doi.org/10.2196/
jmir.2281, e37.

Voskuil, D.W., van Nes, ].G., Junggeburt, J.M., van de Velde, CJ., van
Leeuwen, F.E., de Haes, ].C., 2010. Maintenance of physical activity
and body weight in relation to subsequent quality of life in postmen-
opausal breast cancer patients. Ann. Oncol. 21 (10), 2094-2101,
http://dx.doi.org/10.1093/annonc/mdq151.

Warburton, D.E., Nicol, CW., Bredin, S.S., 2006. Prescribing exercise as
preventive therapy. CMA] 174 (7), 961-974, http://dx.doi.org/
10.1503/cmaj.1040750.

Wayne, S.J., Baumgartner, K., Baumgartner, R.N., Bernstein, L., Bowen, D.].,
Ballard-Barbash, R., 2006. Diet quality is directly associated with


http://dx.doi.org/10.1056/NEJMoa021423
http://dx.doi.org/10.1056/NEJMoa021423
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0035
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0035
http://dx.doi.org/10.1007/s12160-010-9190-8
http://dx.doi.org/10.1007/s12160-010-9190-8
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0045
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0045
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0045
http://dx.doi.org/10.1200/jco.2006.09.5083
http://dx.doi.org/10.1200/jco.2006.09.5083
http://dx.doi.org/10.1200/jco.2007.10.7094
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0060
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0060
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0060
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0065
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0065
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0065
http://dx.doi.org/10.1038/oby.2002.89
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0075
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0075
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0075
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0080
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0080
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0080
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0080
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0080
http://dx.doi.org/10.1213/ANE.0b013e3181dd5899
http://dx.doi.org/10.1213/ANE.0b013e3181dd5899
http://dx.doi.org/10.1016/j.jhep.2009.10.010
http://dx.doi.org/10.1016/j.jhep.2009.10.010
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0100
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0100
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0100
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0105
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0105
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0105
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0105
http://dx.doi.org/10.1111/j. 1365-2702.2007.01506.x
http://dx.doi.org/10.1007/s10549-005-2418-9
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0120
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0120
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0120
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0125
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0125
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0125
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0125
http://dx.doi.org/10.1016/s1470-2045(06)70976-7
http://dx.doi.org/10.1016/s1470-2045(06)70976-7
http://dx.doi.org/10.1007/s00520-006-0096-8
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0140
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0140
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0140
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0140
http://dx.doi.org/10.1080/13548506.2011.608809
http://dx.doi.org/10.1080/13548506.2011.608809
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0150
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0150
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0150
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0150
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0155
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0155
http://dx.doi.org/10.1080/08870446.2011.531571
http://dx.doi.org/10.1080/08870446.2011.531571
http://dx.doi.org/10.1016/j.socscimed.2007.10.014
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0170
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0170
http://dx.doi.org/10.1097/NOR.0b013e31822c5c3f
http://dx.doi.org/10.1097/NOR.0b013e31822c5c3f
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0180
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0180
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0185
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0185
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0185
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0185
http://dx.doi.org/10.1207/s15324796abm3001_7
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0195
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0195
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0200
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0200
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0205
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0205
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0205
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0210
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0210
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0210
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0215
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0215
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0215
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0215
http://dx.doi.org/10.1200/jco.2003.09.534
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0225
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0225
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0225
http://dx.doi.org/10.2196/jmir.2281
http://dx.doi.org/10.2196/jmir.2281
http://dx.doi.org/10.1093/annonc/mdq151
http://dx.doi.org/10.1093/annonc/mdq151
http://dx.doi.org/10.1503/cmaj.1040750
http://dx.doi.org/10.1503/cmaj.1040750
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0245

M.K. Lee et al./International Journal of Nursing Studies 51 (2014) 1557-1567 1567

quality of life in breast cancer survivors. Breast Cancer Res. Treat. 96
(3), 227-232.

WHO, 2002. International Agency for Research in Cancer handbook of
cancer prevention Weight control and physical activity. IARC,
Lyon.

Wing, R.R,, Tate, D.F., Gorin, A.A., Raynor, H.A,, Fava, J.L.,, 2006. A self-
regulation program for maintenance of weight loss. N. Engl. J. Med.
355 (15), 1563-1571.

Yun, Y.H., Park, Y.S., Lee, E.S., Bang, S.M., Heo, D.S., Park, S.Y., West, K.,
2004. Validation of the Korean version of the EORTC QLQ-C30. Qual.
Life Res. 13 (4), 863-868.

Yun, Y.H., Wang, X.S., Lee, J.S., Roh, J.W., Lee, C.G., Lee, W.S,, Cleeland, C.S.,
2005. Validation study of the Korean version of the brief fatigue
inventory. J. Pain Sympt. Manage. 29 (2), 165-172.

Zigmond, A.S., Snaith, R.P., 1983. The hospital anxiety and depression
scale. Acta Psychiatr. Scand. 67 (6), 361-370.


http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0245
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0245
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0250
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0250
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0250
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0255
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0255
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0255
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0260
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0260
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0265
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0265
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0270
http://refhub.elsevier.com/S0020-7489(14)00105-9/sbref0270

	A Web-based self-management exercise and diet intervention for breast cancer survivors: Pilot randomized controlled trial
	Background
	Objective
	Methods
	Study participants
	Randomization
	Intervention
	Outcome measures
	Primary outcomes
	Secondary outcomes

	Statistical analyses

	Results
	Characteristics of study participants
	Effect of Web-based self-management program
	Primary outcomes
	Secondary outcomes


	Discussion
	Summary of the evidence
	Limitations

	Conclusions
	Implication for nursing
	Supplementary data

	References

