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ORIGINAL ARTICLE

A randomized pilot study with daily walking during adjuvant
chemotherapy for patients with breast and colorectal cancer
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IDA SKOLDENGEN?, SUSANNE BORJESSON?>*, SARA TARNBRO? & AKE BERGLUND?

IDepartment of Neurobiology, Care Science and Society, Division of Nursing Karolinska Institute, Stockholm,
Sweden, >Department of Radiology, Oncology and Radiation Science, Uppsala University, Uppsala, Sweden,
3Department of Surgery, Central Hospital of Falun, Falun, Sweden and *Department of Public Health and Caring
Science, Uppsala Universiry, Uppsala, Sweden

ABSTRACT

Background. Physical activity during chemotherapy has been shown in several studies to reduce fatigue, improve
symptoms and impact positively on health-related quality of life (HRQoL). Challenges associated with intervention
studies on physical activity during cancer treatment relate to consistent adherence. The primary objective was to study
feasibility and adherence of physical activity intervention among patients with cancer during adjuvant chemotherapy
treatment. The secondary objective was to investigate the effects of physical activity on health aspects, including HRQoL,
symptoms and surrogate markers for cardiovascular disease.

Material and methods. This randomized controlled trial included patients with breast cancer (BRCA) and
colorectal cancer (CRC) during adjuvant chemotherapy. The intervention continued for 10 weeks and included daily
walks of 10 000 steps and a weekly supervised group walk. Adherence was assessed by a pedometer and the number
of participants who reported step counts every week and percentage of participants who achieved the target steps
every week.

Results. Adherence average reached 91% during the intervention period; in total 74% completed the exercise interven-
tion. The majority of the participants achieved an average of 83% of the target of 10 000 steps per day for 10 weeks.
There was a significant increase in daily physical activity (p=0.016) in the intervention group. Significant differences
were also found for some breast cancer-specific symptoms [swelling, mobility and pain (p = 0.045)]. The study showed
a relatively small weight gain an average of 0.9 kg in the intervention group and 1.3 kg in the control group.
Conclusion. Physical activity in the form of walking is feasible during adjuvant chemotherapy treatment despite
increasing symptoms. The physical activity increased in the intervention group during the study time and had a positive
impact on breast symptoms and the weight gain was lower in comparison to previous studies.

The majority of the research into physical activity is also a lack of evidence in terms of prospective

during and after treatment for cancer indicates that
it has a positive impact on prognosis. Epidemiolo-
gical data suggest that physical activity reduces the
risk of a diagnosis of breast cancer (BRCA) or col-
orectal cancer (CRC) and several studies of physical
activity after diagnosis report less risk of recurrence
and improved survival in patients with cancer [1-3].
To date studies have mostly been based on retro-
spective and observational data and were usually
conducted after treatment was completed. There

randomized controlled trials during chemotherapy
treatment that evaluates optimal dose, type of exer-
cise, timing and length of exercise to prevent com-
mon adverse side effects of cancer therapy [4,5].
Fatigue is generally one of the most reported side
effects of chemotherapy; 90-100% of the patients
suffer during treatment and it affects patients’ health-
related quality of life (HRQoL) negatively [6].
Patients may also have to adjust their daily activities
and often become more inactive after a diagnosis of
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cancer. Fatigue correlates with many other known
side effects, such as shortness of breath, nausea,
sleep disturbance, pain and anemia [6]. Patients
with BRCA commonly report an impaired HRQoL
during and after chemotherapy treatment and
HRQoL has also been seen as a prognostic factor
that correlates to survival and response to treatment
[7]. An impaired HRQoL is also reported by patients
diagnosed with CRC in some studies [8]. Physical
activity as an intervention has been shown to improve
both functional and overall HRQoL in populations
of patients with BRCA and CRC during and after
chemotherapy treatment. HRQoL improvements
related to physical activity have been seen in self-
confidence, wellbeing and reduced anxiety levels
[3,9-11]. Being physically active during chemother-
apy treatment can also reduce fatigue, improve fit-
ness and muscle strength, and either decrease or
maintain body weight [12].

Obesity not only increases the risk of developing
BRCA and CRC [13,14], it also seems to impact on
the outcome after diagnosis [2,15]. Weight gain for
women treated for BRCA has been found to be asso-
ciated with BRCA treatment and adjuvant chemo-
therapy [14,15], the frequency of which has been
reported to range from 60% to 84%. It is not uncom-
mon that women gain 5% or more of their starting
weight [15], and there is also evidence that patients
who gain weight during treatment are more likely to
have an unfavorable prognosis [14,15]. Reasons for
weight gain during treatment may be caused by the
use of steroids, inactivity related to side effects such
as fatigue, and the loss of muscle mass leading to
reduced energy expenditure and hormonal changes
[15]. A diagnosis of diabetes during cancer and can-
cer treatment can also affect prognosis and survival
in both the CRC and BRCA population [16,17].
Adjuvant chemotherapy may contribute to metabolic
syndrome. Metabolic syndrome comprises obesity in
combination with elevated cholesterol (HDL, LDL
and triglycerides), blood pressure and blood glucose
levels. Activity level, weight and metabolic balance
are closely linked [18] and physical activity is an
important part of the treatment of metabolic syn-
drome [19].The symptoms from metabolic syndrome
are strongly linked to cardiovascular morbidity and
mortality in patients with cancer [15]. Steroids are
commonly used to alleviate side effects and a known
side effect of steroid use is reduced insulin sensitivity
[16]. There is evidence that physical activity reduces
insulin resistance in both healthy individuals and
patients with cancer [20]. In BRCA-specific studies,
during adjuvant therapy, physical activity has been
shown to improve blood lipid levels [11], cardio-
respiratory fitness with reduced systolic resting
pressure and heart rate [4].
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Adherence to physical activiry interventions

Challenges associated with intervention studies on
physical activity for patients during cancer treatment
relate to consistent adherence [21,22]. Adherence to
physical activity is a critical concern because the ben-
efits of physical activity are not always seen immedi-
ately. Even for healthy people, adherence to training
is cumbersome, and the challenge becomes even
more difficult after a diagnosis and during treatment
[23]. Intervention studies with physical activities
such as walking or aerobic exercise during adjuvant
treatment reported a wide range of levels of adher-
ence; between 26% and 93%. Moderate intensity
interventions lasting up to 6 weeks and sessions tak-
ing place about two or three times per week report
higher adherence rates [24]. These results imply that
interventions with lower prescribed doses of exercise
present greater adherence rates than those with
higher doses. Adherence is also linked to a well-
designed physical activity intervention that allows easy
assessment for self-reporting of activity and includes
the ability to monitor and control the physical activity
[21,22]. Research to date indicates that physical activ-
ity during and after chemotherapy causes no greater
risk of adverse events [9,12], but currently there is not
enough evidence to determine what form it should
take or at what intensity it should be set in order to
be optimal during cancer treatment [5].

The primary objective of this study was to inves-
tigate the feasibility and adherence of a physical
activity intervention among patients with BRCA
and CRC during adjuvant chemotherapy treatment.
The secondary objective was to investigate the effects
of physical activity on health aspects, including qual-
ity of life and symptoms, and measure surrogate
markers for cardiovascular disease (CVD).

We hypothesized that it was feasible to imple-
ment a physical activity intervention for patients
during adjuvant chemotherapy treatment and that it
would be possible for patients to adhere to it. The
hypothesis also assumed that the intervention group
would display: positive changes in health; subjective
variables such as HRQoL, laboratory values, and
anthropometric dimensions; each of which would
reduce the risk for the development of CVD.

Material and methods
Study design and recruitment procedure

This randomized controlled trial included patients
with BRCA and CRC during adjuvant chemotherapy.
Recruitment took place at three different oncology
departments in Sweden and the patients were asked
about participation by the physician or nurse when
visiting the oncology clinic. At site A, n=21 were
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asked to participate, at site B, n=63 and at site C,
n="78. The study period was from November 2011
to May 2012. Participants were randomized to
either the control or the intervention group by a ratio
of 1:1. The randomization was done with stratifica-
tion for each diagnostic group. The inclusion criteria
were as follows: diagnosed with BRCA or CRC, stage
1-4, with ongoing adjuvant chemotherapy, and able
to speak Swedish. The exclusion criterion was an
inability to cope with the intervention (walking).
Measurements were performed at baseline and post-
intervention, and demographic, treatment and back-
ground data on lifestyle were collected through
medical records and a questionnaire. The control
group was given standard information on physical
activity and had no restrictions placed on any of their
physical activities.

The intervention

The intervention continued for 10 weeks and par-
ticipants were encouraged to walk 10 000 steps each
day, which is equivalent to approximately 8 km of
daily walking, in line with the recommendation of
guidelines from the Institute of Public Health in
Sweden. The participants attended a supervised
group walk, one hour per week over 10 weeks.

Data collection

Adherence to the intervention. Adherence to physical
activity was measured using a pedometer (SILVA ex
connect) to track the number of steps per day. The
pedometer was placed on the hip of the patients. The
pedometer included measures of distance, calories, a
watch and USB port to transfer data to a computer.
Data could be saved for up to a week in the pedom-
eter. Participants received a self-report activity diary
to record daily steps and the step count was reported
weekly to the project manager. The electronic counts
in the pedometers were not checked by the research-
ers; the reporting was the participant’s responsibility.
Adherence was assessed in two ways: by the number
of participants who reported their actual step count
every week; and the number of participants who
achieved the target steps every week.

Health-related quality of life. Health-related quality of
life (HRQoL) was assessed with the EORTC QLQ-
C30 questionnaire [25]; the EORTC QLQ-BR 23
[26] for specific HRQoL issues relevant to patient
with BRCA; and the EORTC QLQ-CR38 module
for patients with CRC [27].

Medical and demographic background data. Demo-
graphic data were collected through medical records

and a study-specific questionnaire. Data included
age, sex, performance status (WHO), cardiovascular
comorbidity, educational level, marital status, employ-
ment, current exercise status, exercise behavior, and
tobacco and alcohol use before the start of the inter-
vention. Other medical information included cancer
stage and type of chemotherapy treatment. Medical
information at baseline and post-treatment included
fasting laboratory assessment of fS-HDL, fS-LDL,
fS-cholesterol, fS-triglycerides, and fS-C peptide.
Body composition dimensions were collected from
each patient and included weight, height, body mass
index (BMI), abdominal circumference, abdominal
height, blood pressure and resting heart rate.

Assessment of physical activiry levels. Physical activity
during the intervention was assessed by six project-
specific questions rated on a six-level scale. The ques-
tions concerned how much the patients had been
cycling and walking (rarely — = 1.5 h per day), train-
ing (gym or aerobics; rarely — =5 h per week) and
housework at home (<1 h per day — =8 h per day).
Further, participants were asked to rate their daily
activity level (mostly sedentary — heavy labor) and
how much time they spent reading and watching TV
(<1 h per day — =8 h per day). This questionnaire
was study specific.

Statistical analyses

Statistical analyses were conducted using the soft-
ware package SPSS version 20.0. Descriptive statis-
tics were used to characterize the sample and study
variables. T-tests were used for continuous variables
and y? tests were used to determine categorical vari-
ables when testing differences between the interven-
tion group and the control group. The effects of the
intervention on body composition, blood samples
and HRQoL assessment were analyzed by analysis of
variance (ANOVA) with repeated measures. The
questions concerning physical activity were summed
to obtain a global measure of physical activity (after
the responses regarding time spent for reading and
watching TV had been reversed). Global physical
activity was analyzed by ANOVA with repeated mea-
sures. In the EORTC QLQ-C30 results, substitution
of missing values was made with the mean of each
patient’s responses, provided that at least half of the
subscale items had been completed. A statistical level
of p=0.05 was selected.

Ethics

The study was approved by the regional ethical
review board in Uppsala Sweden (DI nr: 2011-321).
Weritten informed concert was obtained from all
patients prior to participation.



Results
Completion rate

One hundred and sixty-two patients were asked to
participate, 120 with BRCA and 42 with CRC. Of
these, 77 agreed to participate and were randomized
to either the intervention or control group. The most
common reasons for non-participation were per-
ceived stress during treatment, other health reasons,
and fatigue. At the first baseline blood tests, six par-
ticipants dropped out. During the study period four
participants discontinued participation. Reasons for
drop-outs were, for those who stated them; personal
reasons, treatment side effects, stress (i.e. working
full-time), fatigue or obesity. Finally, 67 patients
(87%) completed the pre- and post- treatment assess-
ment (Figure 1).

Patient characteristics

The mean age of the participants was 54 years. The
majority of participants were female; eight were men.
More than half (51.9%) had a college or university
degree and 62% were married or cohabiting. At base-
line, 30% of the participants stated that they walked
less than 20 minutes a day, and 30% stated they
walked more than 40 minutes each day, while 61%
reported that they almost never exercised by attend-
ing aerobics or the gym. The majority of the partici-
pants had received at least one chemotherapy
treatment course at inclusion. No significant differ-
ences were found between the intervention and con-
trol groups in gender, performance status (WHO),
cardiovascular co-morbidities and education level.
Differences between the two groups were found for
those patients with BRCA, mainly between age and
smoking habits; the control group was slightly
younger than the intervention group and the inter-
vention group contained more non-smokers while
the control group had more participants who had
smoked but quit (Table I). Some differences were
observed at baseline in the exercise habits of the
BRCA group where the intervention group had a
slightly higher level of activity; Table II also shows
that BRCA participants in the intervention group
generally were more physically active than the con-
trol group at baseline, while the situation was reversed
in the CRC group, but it was not a significant differ-
ence (Table II).

Feasibiliry and adherence to the physical
activity intervention

During the first four weeks of the intervention,
adherence to patient participation for the total sam-
ple was 100%, and during the last four weeks the
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adherence rate was 81%. During the intervention
period adherence averaged at 91%, and in total,
74% completed the physical activity intervention.
Step count adherence towards the goal of 10 000
steps per day remained steady during the interven-
tion period; with an average of about 8300 steps per
day and an average of 34% of the participants man-
aged to reach the step goal every week (Table III).
However, some patients were not able to walk due
to adverse side effects but they were instead physi-
cally active with, e.g. swimming or biking; this data
was not included in the analysis. The most common
causes of impaired adherence of step registration
were illness, difficulties with using the pedometer
and experiencing adverse reactions to treatment.
The intervention group showed a significant increase
in their daily physical activity (p =0.016) after 10
weeks compared with the control group (Table II).

Effects of the physical activiry intervention during
adjuvant chemotherapy treatment

HRQoL and symptoms. There were no significant dif-
ferences in HRQoL between the intervention and
control group for the colorectal sample (data not
shown). In the BRCA group, breast symptoms such
as swelling, mobility or pain around the operated
breast significantly decreased for patients in the
intervention group post-intervention, while the con-
trol group results were unchanged (p = 0.045).Other
HRQoL data did not show any significant differences
between control and interventions groups (data not
shown). In terms of dyspnea, patients in the interven-
tion group (BRCA) deteriorated less than the control
group, however this result was not significant
(p =0.09). There were no differences between the
intervention and control group among the three most
commonly reported symptoms. Participants in the
intervention group reported (in descending order) at
baseline; insomnia, fatigue and dyspnea as being
troublesome; whereas for the control group, fatigue
ranked first then insomnia and dyspnea (Table IV).

Body composition and laboratory values. There were no
statistically significant differences found when com-
paring changes in blood samples and anthropometric
data between the control and the intervention group
at baseline and follow-up measures. The majority of
the participants gained weight during the interven-
tion period (p=0.001) and the mean value for the
weight gain was 0.9 kg in the intervention group and
1.3 kg in the control group, but no significant differ-
ences were found between groups (p = 0.528). There
were no significant changes in abdominal circumfer-
ence or abdominal height detected between the
groups over time. Both groups showed slightly lower
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Patients asked to participate (n=162)
Breast n=120
Colorectal n=42

Exercise intervention
Baseline assessment (n=35)
Breast n=27

Colorectal n=8

 Z—

Breast n=4

Exercise intervention
Follow-up assessment n=34
Breast n=26
Colorectal n=8

Declined participation
(n=85)

No baseline assessment (n=6)
Beast n=5
Colorectal n=1

Not fulfilled all weeks to the intervention
but follow-up assessment (n=9)

Colorectal n=3
Week 5 n=1
Week 7 n=3
Week 8 n=2
Week 9 n=2
Week10 n=1

Breast n=6

No follow-up assessment

Breast n=61

Colorectal n=24

Control group

Baseline assessment (n=36)
Breast n=27

Colorectal n=9

Control group
Follow-up assessment n=33
Breast n=24
Colorectal n=9

Figure 1. Flowchart of patient inclusion.

blood pressure, both systolic (p=0.007) and dia-
stolic (p =0.027), during the study period and rest-
ing heart rate was unchanged (Table V).

There were small changes in blood lipids over
time for the total sample. Both the intervention and

the control group had increased levels of fs-LLDL and
triglycerides during the study period but there were
no differences between the two groups. C-peptide
increased from baseline to post-measure (p = 0.09),
an average of 0.4 mmol/L in the control group and
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Table I. Patients’ demographics.

Total sample Control group Intervention Breast group Colorectal
m=177) (n=38) group (n=39) (n=59) group (n=18)

(n) % (n) % (n) % (n) % (n) %
Age at inclusion
20-29 1 1.3% 1 2.6% 0 0.0% 1 1.7% 0 0.0%
30-39 9 11.7% 3 7.9% 6 15.3% 9 15.3% 0 0.0%
40-49 20 26.0% 10 26.3% 10 25.6% 18 30.5% 2 11.1%
50-59 18 23.4% 10 26.3% 8 20.5% 17 28.8% 1 5.6%
60-69 18 23.4% 8 21.1% 10 25.6% 10 16.9% 8 44.4%
70-79 9 11.7% 5 13.2% 4 10.3% 3 5.1% 6 33.3%
Not specified 2 2.6% 1 2.6% 1 2.6% 1 1.7% 1 5.6%
Performance status (WHO)
WHO 0 67 87.0% 34 89.5% 33 84.6% 54 91.5% 13 72.2%
WHO 1 5 6.5% 1 2.6% 4 10.3% 2 3.4% 1 5.6%
Not specified 5 6.5% 3 7.9% 2 5.1% 3 5.1% 2 11.1%

Chemotherapy treatment

Group : 1=Control 2 =Intervention 1 2 1 2

3 Doc+ 3 FEC 18 18

3 Doc +3 CEX 5 4

6 FEC 4 5

Not specified 2 3

8 Cap or other 5FU regim 5 3

8 CapeOX 4 4
Cetuximab/Irinotecan 1
Not specified 1
No. of cycles at inclusion

0 8 10.4% 4 10.5% 4 10.3% 1 1.7% 7 38.9%
1 24 31.2% 11 28.9% 13 33.3% 21 35.6% 3 16.7%
2 17 22.1% 10 26.3% 7 17.9% 4 23.7% 3 16.7%
3 8 10.4% 3 7.9% 5 12.8% 8 13.6% 0 0.0%
4 3 3.9% 1 2.6% 2 5.1% 1 1.7% 2 11.1%
5 3 3.9% 2 5.3% 1 2.6% 1 1.7% 2 11.1%
Not specified 14 18.2% 7 18.4% 7 17.9% 13 22.0% 1 5.6%
Cardiovascular comorbidity

Yes 16 20.8% 9 23.7% 7 17.9% 9 15.3% 7 38.9%
No 56 72.7% 27 71.1% 29 74.4% 46 78.0% 10 55.6%
Not specified 5 6.5% 2 5.3% 3 7.7% 4 6.8% 1 5.6%
Smoking

Never smoked 38 49.4% 16 42.1% 22 56.5% 30 50.8% 8 44.4%
Regularly smokes 7 9.1% 4 10.5% 3 7.7% 7 11.9% 0 0.0%
Quit smoking 21 27.3% 15 39.5% 6 15.4% 14 23.7% 7 38.9%
Not specified 11 14.3% 3 7.9% 8 20.5% 8 13.6% 3 16.7%
Physical activity until out of breath

> 2 hours/week

Yes 39 50.6% 18 47.4% 21 53.8% 31 52.5% 5 27.8%
No 32 41.6% 18 47.4% 14 35.9% 23 39.0% 3 16.7%
Not specified 6 7.8% 2 5.3% 4 10.3% 5 8.5% 10 55.6%
Lifestyle — daily walking

Almost never 11 14.3% 6 15.8% 5 12.8% 9 15.3% 2 11.1%
<20 min/day 12 15.6% 7 18.4% 5 12.8% 10 16.9% 2 11.1%
20-40 min/day 22 28.6% 12 31.6% 10 25.6% 17 28.8% 5 27.8%
40-60 min/day 17 22.1% 7 18.4% 10 25.6% 13 22.0% 4 22.2%
1-1.5 hours/day 4 5.2% 1 2.6% 3 7.7% 3 5.1% 1 5.6%
> 1.5 hours/day 2 2.6% 0 0.0% 2 5.1% 1 1.7% 1 5.6%
Not specified 9 11.7% 5 13.2% 4 10.3% 6 10.2% 3 16.7%
Level of exercise — at gym

Almost never 47 61.0% 23 60.5% 24 61.5% 32 54.2% 15 83.3%
<1 hour/week 5 6.5% 2 5.3% 5 7.7% 5 8.5% 0 0.0%
1 hour/week 5 6.5% 3 7.9% 5 5.1% 5 8.5% 0 0.0%
2-3 hours/week 13 16.9% 7 18.4% 11 15.4% 11 18.6% 2 11.1%
4-5 hours/week 1 1.3% 1 2.6% 1 0.0% 1 1.7% 0 0.0%
>5 hours/week 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Not specified 6 7.8% 2 5.3% 4 10.3% 5 8.5% 1 5.6%

Cap, capecitabine; CapeOX, capecitabine, oxaliplatin; CEX, cyklofosfamid, epirubicin, capecitabine; Doc, docetaxel; FEC, fluorouracil,
epirubicin, cyklofosfamid.
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Table II. Global measures of physical activity. Participants exercise habits and changes over time. Sum variable,

ANOVA with repeated measures.

Baseline Follow-up 10 w  Group before and after follow-up

PATIENT GROUP n Mean SD Mean SD p
Total sample 1=Control 22 15.3 3.5 13.6 3.5 0.016

2=Interv. 24 16 3 16.3 2.9
Breast 1=Control 18 15.2 3.7 13.8 3.7 0.052

2=Interv. 20 16.3 2.9 16.8 2.9
Colorectal 1=Control 4 15.6 2.6 12.5 2.4 0.158

2 =Interv. 4 143 3.2 14 1.4

The low number of participants is due to unanswered questions at baseline and after 10 weeks. Missing data
has not been substituted. Only patients with complete data are included in the analysis.

0.2 mmol/LL in the intervention group, and there
was no significant difference between the groups
(Table V).

Discussion

Adherence levels for the total sample in the study
can be considered to be satisfactory. The majority
of the participants achieved an average of 83% of
the target of 10 000 steps per day for 10 weeks. The
average adherence rate was high during the inter-
vention period and the majority in the intervention
group also managed to complete the 10 weeks inter-
vention. As highlighted in earlier clinical trials [24],
involving patients in exercise intervention during
cancer treatment has reported a wide range of
adherence (26-93%); the results also point out that
the reasons for poorer adherence rates seem to cor-
relate to the prescribed dose of physical activity,
implying that interventions with lower doses of
physical activity show greater adherence rates than
higher ones. Physical activity in the form of walking
is often seen as a lower intensity exercise compared
to supervised aerobic exercise sessions and may

explain the relatively good adherence level shown in
our study. However, in order to achieve 10 000 steps
a day, approximately one hour and 30 minutes of
physical activity is needed; this rate is, according to
the WHO, a moderate level of physical activity [28]
during the intervention a third of the participants
reached the goal, while the majority came close to
the goal (83%). The adherence rates in the present
study may also be related to the recruitment rate of
48%; one can speculate that those most interested
in physical activities accepted inclusion which con-
tributed to the high adherence. Generally, there are
difficulties in achieving truthful response rates to
adherence in studies, since often overall adherence
rates are reported to the exercise intervention, rather
than the number of participants who adhere to the
stated goal, and this may lead to inappropriate con-
clusions [23]. In the current study 26% [9] of the
participants did not manage to cope with all 10
weeks of the walking intervention and drop-outs
most commonly occurred between weeks 7-9. Pre-
vious studies [23,24,29] show that adherence to
exercise interventions may be related to how often
and how long the intervention period is; the longer

Table III. Adherence to the exercise intervention by percentage of participating patients, mean step per day, mean step per week and the

percentage of participants who achieved the step goal each week.

Total sample (n=35)

Breast (n=27) Colorectal (n=8)

Participants who achieved

Patient Step/day Step/week

the step- goal/week

Patient Step/day Step/week Patient Step/day Step/week

Week % Mean Mean SD % % Mean Mean % Mean Mean
1 100 9000 62 981 42 752 46 100 8580 60 082 100 10 390 72 764
2 100 8150 57 058 21 891 37 100 8550 59 843 100 6810 47 659
3 100 7280 50984 21 256 20 100 7420 51 932 100 6830 47 785
4 100 8000 56 002 22 465 29 100 8440 59 067 100 6520 45 658
5 97 8260 57 842 20 624 26 96 8510 59 540 100 7470 52 325
6 94 8800 61 590 31 226 36 93 8630 60 407 100 9330 65 289
7 89 7940 55594 23 819 29 85 8060 56 394 100 7610 53 2903
8 83 7950 55561 22964 34 81 8430 59 006 88 6440 45 108
9 77 8850 61 966 19 657 44 78 9060 63 406 75 8130 56 926

10 74 8540 50 757 26 607 42 78 8880 62 189 63 7080 49 545

Mean 91% 8280 57 933 34% 91% 8460 59 187 93% 7660 53 635
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Table IV. Effects of the exercise intervention on HRQoL and symptoms.

Baseline After 10 v Group over time
n Mean SD Mean SD P
EORTC QLQ-C30, ANOVA with repeated measure, all participants
Global QoL 1 = Control 31 62.9 19.1 56.7 24.3 0.881
2 = Interv 33 64.4 17.7 59.1 18.2
Function scales
Physical function 1 30 86.5 11.3 80.0 18.4 0.599
2 33 87.8 12.8 83.6 17.5
Role functioning 1 31 59.7 35.4 54.3 36.3 0.566
2 33 64.6 30.3 54.0 34.1
Emotional function 1 31 72.8 26.0 75.0 20.3 0.312
2 33 69.4 22.5 76.3 20.1
Cognitive function 1 31 75.3 26.8 73.1 28.1 0.880
2 33 77.8 26.2 76.3 22.4
Social function 1 31 68.3 28.0 63.4 30.9 0.857
2 33 67.2 24.1 63.6 26.8
Symptom scales
Fatigue 1 31 41.2 21.7 51.6 30.8 0.898
2 33 37.0 24.6 46.5 27.6
Nausea 1 31 14.0 31.1 12.4 18.2 0.244
2 33 4.5 8.6 11.1 13.0
Pain 1 31 17.7 23.9 18.3 27.0 0.423
2 33 19.7 26.2 15.2 22.2
Dyspnea 1 31 26.9 23.4 45.2 37.1 0.217
2 33 25.3 26.4 33.3 28.9
Insomnia 1 31 29.0 29.5 35.5 36.4 0.604
2 32 38.5 31.8 40.6 30.2
Loss of appetite 1 31 18.3 32.0 26.9 33.8 0.542
2 33 15.2 25.1 19.2 25.0
Constipation 1 31 12.9 20.5 11.8 25.2 0.503
2 33 9.1 17.2 11.1 18.0
Diarrhea 1 31 14.0 22.4 12.9 18.6 0.104
2 32 12.5 23.6 22.9 24.6
Financial difficulties 1 30 23.3 30.5 20.0 27.1 0.414
2 32 13.5 26.6 14.6 25.3
EORTC QLQ - BR23. ANOVA with repeated measure for breast cancer specific symptoms
Breast symptom 1 21 20.6 19.8 22.6 23.4 0.045
2 25 20.8 21.1 10.7 12.2

The column “group over time” shows the significance of change when the groups are compared with

each other.

the intervention, the harder it is for participants to
cope over time. Another study [29] also indicated
that adherence correlates to specific time points
between cycles; the more time that has passed since
chemotherapy treatment, the more the adherence
level increases. This information is important to
consider when planning physical interventions dur-
ing chemotherapy treatment in order to support
and motivate patients to continue physical activity
during treatment.

Our study shows that the participant adherence
decreased the longer the duration of the study period
and one explanation for this may be that participants
simply did not report the steps towards the end of the
study, despite several reminders. Different options for
reporting were available for them: in person at the
weekly walk, or by e-mail. Participants also reported

a higher degree of fatigue post-measurement, and this
could be because it is difficult to cope with being
physically active and maintain the motivation as time
goes by. However, there was no decrease in the per-
centage of achieved steps over time, which is not con-
sistent with previous research results [23,24,29] that
show poorer adherence to the physical activity goal
over time. One of the study limitations is the reliance
on self-reported data, and the lack of electronic con-
trol of the reported steps. We have no way of being
certain that the reported steps were accurate. Adher-
ence levels during the intervention for the patients
with CRC in our study were also generally lower than
for patients with BRCA, except during the first week.
Possible explanations for this result are that the CRC
group reported poorer HRQoL at baseline compared
to the BRCA patients. Patients with CRC report that
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Table V. Anthropometric and laboratory values, ANOVA with repeated measures.

Baseline After 10 v Over time Group over time
n Mean SD Mean SD p P

Weight 1=Control 33 72.8 12.6 74.1 13.0 0.001 0.528
2 =Interv. 34 69.8 12.0 70.7 12.7

Body mass index 1 33 26.2 3.6 26.6 3.7 0.002 0.378
2 34 24.7 3.7 25.0 3.9

Abdominal 1 32 90.7 124 90.6 11.4 0.781 0.925

circumference

2 34 86.9 129 86.8 11.7

Abdominal height 1 31 20.6 3.1 20.9 3.3 0.732 0.194
2 34 19.8 3.5 19.4 3.2

Systolic b. pressure 1 33 131.8 17.7 126.2 14.6 0.007 0.621
2 33 126.0 16.3 122.0 11.9

Diastolic b. pressure 1 33 77.6 10.1 75.1 13.8 0.027 0.694
2 33 765 9.7 73.0 7.5

Pulse 1 33 733 113 71.1 8.8 0.145 0.836
2 33 69.4 12.2 67.8 8.2

fS-Cholesterol 1 18 5.0 1.0 5.3 1.4 0.447 0.622
2 25 5.2 1.7 5.2 1.8

fS-HDL 1 29 1.4 0.4 1.6 1.0 0.297 0.953
2 34 1.5 0.4 1.6 1.0

fS-LDL 1 29 3.2 0.8 3.4 0.9 0.040 0.613
2 34 3.3 1.1 3.4 1.3

fS-Triglycerides 1 29 1.4 0.6 1.6 0.9 0.012 0.982
2 34 1.3 0.8 1.5 0.9

C-Peptide 1 29 1.1 0.5 1.5 1.8 0.090 0.561
2 33 1.0 0.4 1.2 0.8

Anthropometric data and laboratory values at baseline and after 10 weeks. The column “over time” shows
the significance of the change regardless of group, and the column “group over time” shows the significance
of the change when the groups are compared with each other.

they find it difficult to walk because they have symp-
toms like hand and foot syndrome as a side effect of
treatment with xeloda and oxaliplatin. Other explana-
tions for this are also that the CRC groups are older
in age, and a higher proportion of patients with BRCA
(53%) reported that they were more physically active
than the CRC group (28%) at baseline. A limitation
is that the instrument used to measure the activity
level was developed for the study and not validated
and was self-reported, which could be the reason why
it was difficult to distinguish between before and after
assessments of level of activity.

The study demonstrated one significant differ-
ence between the intervention and control groups of
breast symptoms for patients with BRCA, but no
other significant differences were found between the
groups. In general, exercise studies have shown mixed
results when it comes to the impact of physical activ-
ity on HRQoL. In rehabilitation studies with exer-
cise, interventions after cancer treatment [3,9,11]
report more positive results on the perceived HRQoL
compared with studies applying interventions during
chemotherapy treatment [9]. Several studies point
out [9,21] that HRQoL as an outcome measure to
assess exercise interventions is too broad to detect
the likely effects and impact of the intervention on

symptoms. A focus on more symptom-specific ques-
tionnaires may better cover these aspects. Positive
results on HRQoL issues have been found for
improved self-esteem [9] and others have reported
improvements in mood and less anxiety [10] in
patients who were physically active and improved
their fitness levels during chemotherapy compared to
those who were inactive. If there is a need for improve-
ments in fitness to see significant outcomes in gen-
eral HRQoL, a low impact walking activity may not
be enough to alleviate the symptoms that are expe-
rienced during chemotherapy [10] and that could be
an explanation why this study reports few significant
positive outcomes. However, a limitation is also the
small sample size, which may have contributed to this
result, and it is also possible that other more symp-
tom-focused outcome measures may have contrib-
uted to better results. Another limitation in the study
is that several participants had undergone a different
number of previous chemotherapy treatments at the
point of their inclusion; this can obviously affect the
assessment of HRQoL and lifestyle questions,
because patients were not all in the same phase of
treatment.

The control group, on average, gained a little
more weight (1.3 kg) than the intervention group



(0.9 kg). Weight gain in our study was relatively small
and can be seen as a positive result in comparison
with previous studies with adjuvant chemotherapy
for BRCA [15]. Research has also found that weight
loss during exercise intervention in patients undergo-
ing chemotherapy is unusual [4,9]. The majority of
studies with positive results have demonstrated sus-
tained weight and body composition and the weight
that patients gain during treatment has also been
found to be maintained after treatment [15], there-
fore it is important to prevent weight gain during
adjuvant chemotherapy.

A statistically significant decrease in blood pres-
sure was observed in both the control and interven-
tion group, both systolic (p=0.007) and diastolic
(p =0.027), but no differences were found between
the two groups. This result may be explained by the
fact that the participants might have been active
enough before the start of treatment, and thus, this
type of intervention did not affect their blood pres-
sure rates. A systematic review that evaluated the
effect on patients who used pedometers and their
blood pressure change, showed that an increased
number of steps correlated to a reduction in systolic
blood pressure, and that the magnitude of lower
blood pressure was related to the increased number
of steps per day [30]. It is difficult to find compara-
tive data for blood pressure because this is not a com-
mon variable assessed in low impact physical activity
trials for patients with cancer [10,31].

No statistically significant difference between
the groups was found for cholesterol or c-peptide.
Cholesterol levels increased overall in the sample;
however the increase was smaller in the intervention
group but not significantly. For the c-peptide
results, the increase was higher in the control group
than the intervention group; similar result have also
been shown in other studies including patients with
cancer [32].

Conclusion

A low intensity physical activity intervention in the
form of walking is feasible during adjuvant chemo-
therapy treatment. It is possible to walk, despite
increasing symptoms and distress walking seems to
be a feasible alternative. Despite the small number
of participants taking part in this pilot study, some
positive impact on breast symptoms was reported.
The study also showed a relatively small weight gain
in comparison to other studies. It is important to
emphasize that high adherence to low impact phys-
ical activity during treatment does not naturally lead
to improvements in health. This study reports few
significant differences between the groups in health-
related variables. Possible actions to improve out-
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comes for patients with BRCA and CRC during
chemotherapy treatment may be: higher intensity of
the physical activity intervention such as supervised
exercise including individualized programs; the
inclusion of more objective measures to evaluate
performance; and larger samples to enhance the
value of physical activity interventions.
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