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Abstract

Background: Although meta-analyses have demonstrated that physical activity can positively impact quality of life
outcomes in early stage cancer patients, it is not yet known whether these benefits can be extended to patients
with advanced cancer. In a previous pilot survey of patients with advanced cancer with a median survival of
104 days, participants felt willing and able to participate in a physical activity intervention, and reported a strong
preference for walking and home-based programming. Here, we report on the initial development and feasibility of
a home-based functional walking program in patients with advanced cancer receiving palliative care.

Methods: Nine adult patients were recruited from outpatient palliative care clinics and palliative home care. A pilot
intervention trial was conducted over a 6-week period. The McGill Quality of Life Questionnaire (MQOL), Late Life
Function and Disability Instrument (LLFDI), Edmonton Symptom Assessment System (ESAS), Seniors Fitness Test,
four-test balance scale, and grip strength, were performed pre- and post-intervention. Participants wore activPAL™
accelerometers to monitor ambulatory activity levels.

Results: Of the nine recruited participants, three participants dropped out prior to baseline testing due to hospital
admission and feeling overwhelmed, and three participants dropped out during the intervention due to severe
symptoms. Only three participants completed the intervention program, pre- and post-intervention assessments:
two reported improvements in total MQOL scores, yet all three shared an overall trend towards worsening
symptom and total fatigue scores post-intervention. Two participants passed away within 90 days of completing
the intervention.

Conclusions: This case series demonstrates the challenges of a physical activity intervention in patients with
advanced cancer receiving palliative care. Further feasibility research is required in this patient population.

Trial registration: This study is registered under ClinicalTrials.gov as NCT00438620.
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Background
Among the most common distressing symptoms facing
patients with advanced cancer is loss of physical function
[1]. Its underlying aetiology is multifactorial, with increas-
ing fatigue, muscle wasting and generalized debility all
contributing to this phenomenon [2]. Loss of physical
function impedes the patient’s ability to perform activities
of daily living, and increases dependence on caregivers
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reproduction in any medium, provided the or
leading to additional emotional and psychological burden
[3]. The importance of keeping mobile is linked to
maintaining independence and overall quality of life [QoL]
in patients with advanced cancer.
Increasing attention has been given to physical activity

as a QoL intervention in cancer patients [4]. Physical
activity interventions can improve cancer-related fatigue
and physical functioning in early stage cancer patients
[5,6]; however, these benefits have not been confirmed
for patients at later stages of cancer. There is prelimi-
nary evidence that select patients with advanced cancer
express willingness to participate in a physical activity
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intervention, with positive benefit on some supportive
care outcomes [7].
Oldervoll et al. conducted a randomized controlled trial

to examine the effects of an eight-week group exercise
program versus usual care on 231 patients with advanced
cancer with median survival of one year [8]. Analyses
revealed no significant differences between groups in the
primary endpoint of physical fatigue, however there were
improvements in the intervention group in physical per-
formance as measured by the shuttle walk and handgrip
strength tests. Oldervoll et al. earlier acknowledged that
patients who declined participation had identified limi-
tations of fatigue, lack of mobility, and the burden of
physically getting to the hospital gym where the exercise
intervention took place [9]. Oldervoll et al. concluded
that these limitations “might indicate a need for spe-
cially tailored interventions…in the form of home-based
exercises adjusted for the individual patient” [10].
No home-based physical activity program has been

validated for patients with advanced cancer receiving
palliative care. Porock et al. conducted a pilot study of
nine home hospice cancer patients who were administered
a home-based program based on the Duke Energizing
Exercise Plan, with a range of different physical activities
prescribed according to the patient’s individual condition
and tolerability; despite the trend towards increased QoL
scores, the authors concluded that the optimal type of
physical activity program for this population is still
unknown [11].
We previously completed a pilot survey of fifty pa-

tients with advanced cancer with a median survival of
104 days; 92% of participants reported that they would be
interested in and able to participate in a physical activity
program [12]. Moreover, 84% of participants indicated a
preference for a home-based individual (i.e. not group)
physical activity program. Walking and resistance train-
ing were the top two activities endorsed by these partic-
ipants, with 56% preferring to participate in up to 3
physical activity sessions per week [13].
Incorporating patient preferences is critical in design-

ing an effective intervention [14] and may enhance re-
cruitment and adherence, and potential benefits. Based
on the preferences identified in our pilot survey and
using a similar recruitment strategy, this study examined
the initial development and feasibility of a home-based
functional walking program in patients with advanced
cancer receiving palliative care.

Methods
Setting and participants
The study was conducted between July to December 2007
at the Department of Symptom Control and Palliative
Care, Cross Cancer Institute (CCI) and the Regional
Palliative Home Care program (RPHCP) in Edmonton,
Canada. Participants were diagnosed with progressive,
incurable, and locally recurrent or metastatic cancer, and
were receiving palliative care. Eligibility criteria included:
1) 18 years of age or older; 2) able to understand and
speak English; 3) cognitive ability to participate (defined
as a normal Folstein’s Mini Mental State Examination
Score for patient’s age and education level [15]); and 4)
clinician-estimated life expectancy of 3 to 12 months.
Participants were ineligible if they presented with: 1)

Any absolute contraindications to physical activity [16];
and 2) Palliative Performance Scale (PPS) level of 30% or
less [17]. Eligible participants were required to read and
sign a consent form, which detailed the right to withdraw,
confidentiality, and the risks and benefits of participating
in the study.

Consent
Ethical approval for the study was received from the
Health Research Ethics Board of the University of Alberta
and the Research Ethics Committee of the Alberta Cancer
Board. Written informed consent was obtained from
the patients for publication of this case report and any
accompanying images. A copy of the written consent is
available for review.

Study design and recruitment
The study was a quasi-experimental pilot study using
pre-post test design to provide preliminary data on the
feasibility and outcomes of a six-week physical activity
program. Consecutive patients were approached by a
member of the health care team at both the RPHCP and
CCI settings, and if interested in participating, they
consented to be contacted by the study coordinator.

Physical activity intervention
The intervention was a modified home-based functional
walking program involving an individually prescribed
walking plan and combination of muscle strengthening
and balance retraining exercises [18,19]. The aerobic
component required participants to perform daily walk-
ing, with duration and intensity individually prescribed
based on the results of baseline physical function testing.
For the strength component, participants performed in-
dividualized muscle strengthening and balance retraining
exercises, three times per week on non-consecutive days
(see Additional file 1: Appendix 1). A professional exercise
therapist supervised all strength sessions in the partici-
pant’s home.
The mode, intensity (resistance) and duration of each

strength exercise were based on the results of the partic-
ipant’s baseline physical function testing. Variations on
each strength exercise were provided for increasing
levels of difficulty and to allow for individual prescrip-
tion (see Additional file 2: Appendix 2). Ankle/wrist cuff
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weights and/or resistance bands were used to provide
resistance during muscle strengthening and balance
retraining exercises. Changes in number of exercises,
sets and repetitions were made with the aim to progress
to the desired exercise prescription as soon as safely
possible. Five minutes of warm up and cool down exercises
were performed before and after each strength session
(see Additional file 1: Appendix 1).
Objective assessment of physical functioning
Physical functioning was measured using six basic phys-
ical function parameters associated with functional tasks
and activities that are significant in the everyday living
of older adults [20]. Balance was assessed via a four-test
balance scale [18] (see Additional file 3: Appendix 3).
Grip strength was assessed using a handheld dynamometer.
In addition to these standardized tests, the participant’s
height, weight, body mass index, blood pressure, heart rate
and oxygen saturation were measured. The study coordin-
ator performed all physical functioning measurements in
the patient’s home.

Objective assessment of physical activity
Physical activity was recorded using the activPAL™ accel-
erometer, which monitors triaxial movement in the form
of lying or sitting, quiet standing and stepping [21]. The
20 gram, 35 × 53 × 7 millimetre unit is secured to the
participant’s anterior mid-thigh using an adherent
hydrogel PALstickie™ and participants were asked to re-
move the units when bathing or showering, and replace
once the underlying skin is dried. Participants were
asked to wear the unit for one baseline week prior to ini-
tiation of the intervention, and for the 6-week duration
of the program. The activPAL™ accelerometer has been
validated in a number of clinical populations [22], and
most recently has been tested in a study of 84 patients
with thoracic cancer [23].

Survey instrument
The survey instrument was administered once at base-
line, and again post-intervention. The McGill Quality of
Life Questionnaire (MQOL) [24] was used to assess
quality of life; the MQOL has been found to be compre-
hensive, widely tested and valid across end-of-life popula-
tions [25]. Physical activity behaviour was assessed by items
drawn from the Physical Activity Scale for the Elderly
(PASE) which requires participants to recall their most
common physical activities, including frequency, intensity
and duration, performed over the past week [26]. The PASE
was developed for assessment of community-dwelling,
older adults and has been widely used and validated in vari-
ous clinical populations [27,28]. For the purposes of the
study, physical activity was defined as any bodily movement
produced by the skeletal muscles that result in a substantial
increase in energy expenditure over resting levels [29].
Patient-reported physical functioning was assessed by

the function component of the abbreviated version of the
Late-Life Function and Disability Instrument (LLFDI)
[30]; the LLFDI has been widely used and validated in
elderly populations [31].
Patient-reported symptoms were assessed using the

Edmonton Symptom Assessment System (ESAS) [32], the
Brief Fatigue Inventory (BFI), and the Hope Differential-
Short Instrument (HDS), each of which has been
respectively tested and validated in advanced cancer
populations [33-35].

Program feasibility
Program feasibility was assessed by the following: 1) recruit-
ment rate, or the number of participants accrued as a pro-
portion of those eligible, 2) retention rate, or the number of
participants completing the post-intervention assessments,
3) adherence rate, or the number of sessions attended as a
proportion of the maximum prescribed, and 4) patient
safety, or number and type of adverse events.

Results
Sample characteristics and recruitment
Accrual was stopped early due to slower than expected
accrual and higher than expected attrition. As shown by
Figure 1, 16% (10/61) of home care patients who
consented to being contacted by the study coordinator,
declined due to severe fatigue; 8% (5/61) of RPHCP pa-
tients who consented to being contacted by the study
coordinator, were recruited to the study. 30% (6/20) of
Department of Symptom Control and Palliative Care pa-
tient referrals declined due to severe fatigue; 5% (1/20)
of the remaining eligible patient referrals were recruited
to the study. 20% (3/15) of outpatient radiotherapy unit
patients who consented to being contacted by the study
coordinator, did not meet inclusion criteria for the study
because of out-of-town residence; 20% (3/15) of the
remaining eligible patients were recruited to the study.
Of the 9 patients who consented to the study, 2 partic-

ipants dropped out prior to baseline physical function
testing because of admission to hospital, and 1 partici-
pant dropped out prior to baseline physical function
testing because of feeling overwhelmed. Of the 6 pa-
tients who completed baseline physical function testing,
2 participants dropped out during Week One because of
severe dyspnoea and pain, and 1 participant dropped out
during Week Five because of terminal delirium. 3 partic-
ipants who completed baseline physical function testing,
also completed the intervention and post-intervention
assessments.
Of the 9 patients who consented to the study, the

mean age was 55 ± 5.7 years, 6/9 were female, and 5/9



Figure 1 Flow of participants through the study.
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were married or common law. Gastrointestinal cancer
(n = 2), lung cancer (n = 2) and primary unknown (n = 2)
were the most common diagnoses; the remaining diag-
noses were head and neck cancer (n = 1), malignant mel-
anoma (n = 1) and anaplastic oligodendroglioma (n = 1).
7/9 had metastatic disease, with liver (n = 4) being the
most common site of metastases; 5/9 had two or more
metastatic sites concurrently. At the time of obtaining
consent, 6/9 patients had received palliative chemother-
apy. Of the 9 patients who consented to the study, the
median survival was 92 days from time of consent to
time of death.
Given that only 3 participants completed the interven-

tion and post-intervention assessments, inferential statis-
tics were not possible and all accumulated data was
reviewed descriptively. Hence the following 3 cases are
presented to review the participants who completed the
program.

Case 1
A 56 year-old man was diagnosed with cancer of un-
known primary, with metastases to the lung, liver, bone
and brain. He received a full course of palliative whole-
brain radiotherapy, and daily dexamethasone was initiated.
The patient was recruited to the study post-radiotherapy,
and a summary of the participant’s baseline assessment is
provided in Table 1. His most common reported physical
activity over the past week was climbing stairs within his
home, in order to access his bedroom and bathroom on
the top floor.
The participant was prescribed a daily walking plan of

5 minutes per day at low to moderate intensity, to pro-
gress up to a total of 30 minutes per day at the end of six
weeks. All strength exercises were started at 1 set of 8 rep-
etitions, slowly progressing up to 2 sets of 8 repetitions for
most exercises. The patient was unable to progress beyond
walking 10 minutes per day before experiencing severe fa-
tigue. Modifications were made to the strength exercises,
with adoption of seated positions where possible. The par-
ticipant completed 16 out of the 18 prescribed strength
exercise sessions, and experienced no adverse events over
the course of the 6-week program.
A summary of the participant’s post-intervention as-

sessment is provided in Table 1. As monitored by the
activPAL™ accelerometer, the average number of steps
taken over the baseline week was 3714, with an average



Table 1 Outcome measures for case participants

Outcome measure Assessment Case #1
Pre

Case #1
Post

Case #2
Pre

Case #2
Post

Case #3
Pre

Case #3
Post

1. MQOL Physical Symptoms (0–10) 6.0 5.5 7.2 8.3 7.0 5.0

Physical Well-Being (0–10) 7.0 6.0 9.0 9.0 5.0 4.0

Psychological (0–10) 10.0 10.0 9.4 9.3 10.0 9.5

Existential (0–10) 9.6 9.7 10.0 10.0 9.3 6.7

Support (0–10) 10.0 10.0 10.0 10.0 8.5 9.0

TOTAL SCORE (0–10) 8.5 8.2 9.1 9.3 8.0 6.8

2. LLFDI Upper Extremity Functioning (0–25) 0 9.0 5.0 0 14.0 20.0

Basic Lower Extremity Functioning (0–25) 3.0 6.0 6.5 0 5.0 14.0

Advanced Lower Extremity Functioning
(0–25)

9.0 17.0 5.0 5.0 8.0 21.0

TOTAL SCORE (0–75) 12.0 32.0 16.5 5.0 27.0 55.0

3. ESAS Pain (0–10) 2.0 2.0 0 1.0 3.0 4.0

Fatigue (0–10) 4.0 3.0 4.0 3.0 4.0 7.0

Nausea (0–10) 0.5 0 0 4.0 0 7.0

Depression (0–10) 0 0 0 0 0 0

Anxiety (0–10) 0 0 0 2.5 0 0

Drowsiness (0–10) 0 0 0 0 1.0 6.0

Appetite (0–10) 0 5.0 0 3.0 1.0 10.0

Well-Being (0–10) 0 3.0 0 2.0 2.0 4.0

Dyspnea (0–10) 0 0 0 0 1.0 3.0

4. BFI TOTAL Global Fatigue (0–10) 2.0 4.8 0.1 2.3 2.0 6.9

5. HDS Authentic Spirit Factor (1–7) 1.0 1.0 1.0 1.0 1.2 2.0

Comfort Factor (1–7) 3.3 3.3 2.5 3.3 2.0 3.5

6. Physical parameters Height (m) 1.6 1.6 1.6 1.6 1.6 1.6

Weight (kg) 158.8 150.1 84.9 82.5 59.1 60.1

BMI (kg/m2) 55.8 59.0 34.0 33.0 23.7 24.1

Resting Blood Pressure (mm Hg) 138/80 112/72 122/76 106/80 148/80 132/90

Resting Heart Rate (bpm) 86 83 93 88 84 108

7. 8-Foot up-and-go Number of seconds required 12.4 14.0 5.81 5.44 8.41 10.0

8. Chair sit-and-reach Left (number of centimeters) −30.0 −15.0 +1.0 +1.0 0 −12.0

Right (number of centimeters) −33.0 −15.0 +2.0 +2.0 0 −11.0

9. Arm curl Left (number of repetitions) 15 12 15 15 18 11

Right (number of repetitions) 16 12 13 17 14 10

10. Back scratch Left (number of centimeters) −24.0 −31.0 +2.0 +0.5 −27.0 −30.0

Right (number of centimeters) −29.0 −32.0 +3.0 +2.0 −24.5 −24.0

11. Grip strength Left (kg·feet) 32.0 34.0 24.3 24.5 34.0 25.5

Right (kg·feet) 31.8 31.8 32.0 31.0 16.0 17.0

12. 30 second chair
stand

Number of repetitions 10 8 13 17 15 11

13. Four test balance
scale

Feet together (number of seconds) 10.0 10.0 10.0 10.0 10.0 10.0

Semi-tandem (number of seconds) 10.0 10.0 10.0 10.0 10.0 10.0

Tandem (number of seconds) 10.0 0 10.0 10.0 10.0 2.0

One leg stand (number of seconds) 2.81 0 10.0 10.0 4.0 0

14. 6-minute walk Total distance (m) 264.0 162.4 467.4 488.7 320.0 250.9
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estimated total energy expenditure of 29.1 MET·hours;
post intervention, the average number of steps taken
during Week Six was 1471, with an average estimated
total energy expenditure of 28.3 MET·hours. The major-
ity of his steps were taken inside his home. It was noted
that there was no change in dexamethasone dose over
the course of the 6-week program. The patient reported
significant total fatigue that likely impacted his endurance
and mobility. The patient expressed high satisfaction with
the physical activity program and identified one-on-one
supervision of the strength training sessions as among its
top advantages. The participant indicated that his least
enjoyed program aspect was his decline in overall condi-
tion despite participating in the physical activity program.
In follow-up, the participant passed away 77 days after
completing the study.

Case 2
A 51 year-old woman was diagnosed with lung cancer and
brain metastases. She received a full course of palliative
whole brain radiotherapy (WBRT), and daily dexametha-
sone was initiated. She was recruited from the outpatient
radiotherapy unit after completion of WBRT, and a sum-
mary of the participant’s baseline assessment is provided
in Table 1. Her most common reported physical activity
over the past week was walking approximately 30 minutes
per day, three times per week.
The participant was prescribed a daily walking plan of

10 minutes per day at low to moderate intensity, to
progress up to a total of 40 minutes per day at the end
of the six weeks. All strength exercises were started at 1
set of 8 repetitions, slowly progressing up to 2 sets of 10
repetitions for most exercises. After acquiring an upper
respiratory tract infection in Week Three, her subse-
quent dyspnoea and fatigue resulted in the delay in pro-
gression of her daily walking program to 20 minutes per
day. The participant completed 17 out of the 18 pre-
scribed strength exercise sessions.
A summary of the patient’s post-intervention assess-

ment is provided in Table 1. As monitored by the
activPAL™ accelerometer, the average number of steps
taken over the baseline week was 11,373, with an average
estimated total energy expenditure of 33.3 MET·hours;
post intervention, the average number of steps taken
during Week Six was 10,868, with an average estimated
total energy expenditure of 32.5 MET·hours. The majority
of her steps were taken outside the home. It was noted
that the participant was being slowly weaned off the dexa-
methasone over the course of the 6-week program. In
follow-up at 60 days post-intervention, the participant had
continued her daily walking regimen on her treadmill at
home, and was being considered for palliative chemo-
therapy. Overall, the participant expressed high satisfac-
tion with the physical activity program and identified
the home-based location as among its top advantages.
The participant indicated her preference for one-on-one
training, instead of on her own with the aid of a hand-
book or DVD.

Case 3
A 57 year-old man with hepatitis B was diagnosed with
hepatocellular carcinoma post-liver transplant with sub-
sequent liver, lung and bone metastases. He received
palliative radiotherapy to the right shoulder and thoracic
spine for bony metastatic pain. The patient was recruited
to the study post-radiotherapy, and a summary of the
patient’s baseline assessment is provided in Table 1. His
most common reported physical activity over the past
week was walking approximately 60 minutes per day, for
three times per week.
The participant was prescribed a daily walking plan of

15 minutes per day at low to moderate intensity, to
progress up to a total of 45 minutes per day at the end
of the six weeks. All strength exercises were started at 1
set of 8 repetitions, slowly progressing up to 1 set of 12
repetitions for most exercises. After receiving palliative
radiotherapy for progressive lymphadenopathy during
Week Four, the participant reported worsening nausea
and subsequent progression in his exercise prescription
was delayed. During Week Four, the participant also
exhibited increasing difficulties with balance due to
intermittent syncope, and strength exercises were
performed in the seated position where possible. The
participant completed 14 out of the 18 prescribed
strength exercise sessions.
A summary of the participant’s post-intervention as-

sessment is provided in Table 1. As monitored by the
activPAL™ accelerometer, the average number of steps
taken over the baseline week was 7232, with an average
estimated total energy expenditure of 29.1 MET·hours;
post intervention, the average number of steps taken
during Week Six was 1159, with an average estimated
total energy expenditure of 26.9 MET·hours. The majority
of his steps were taken inside the home.
Overall, the participant expressed high satisfaction

with the physical activity program and identified the
strength training component as among its top advan-
tages. In terms of negative experiences, the participant
indicated his inability to sustain the aerobic walking
component on his own given his increased symptom
burden post-radiotherapy. In follow-up, the participant
passed away 42 days after completing the study.

Discussion
The aim of this study was to examine the initial develop-
ment and pilot testing of a physical activity intervention in
patients with advanced cancer receiving palliative care.
Based on our pilot survey data, there was a majority
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preference for home-based, solo interventions, with walk-
ing being the most preferred activity [13]. Therefore a
modified home-based functional walking program was
designed to incorporate the specific physical activity pref-
erences of this sample, and a similar recruitment strategy
was adopted.
There are a number of feasibility issues deserving of

attention from this study. From our pilot survey study,
we were able to recruit 50 patients over a 7 month
period [12]; using the same eligibility criteria and local
recruitment strategy, however, we were only able to
recruit 9 patients over a 6 month period. A total of 504
patients were screened through the RPHCP and CCI
outpatient radiotherapy units on behalf of all palliative
care research studies that were open for accrual during
that 6-month period, however only 15% (96/504)
consented to being contacted with regards to this
particular study (see Figure 1). In both RPHCP and CCI
settings, the first contact was such that the patient’s
interest in being contacted by the study coordinator took
precedence over obtaining physician-estimated survival;
those patients who refused, therefore, may not have ful-
filled all eligibility criteria at the time of initial screening.
Of the 96 patients who consented to being contacted

by the study coordinator, 53% (51/96) fulfilled all eligibil-
ity criteria for this study. Therefore of all patients who
consented to being contacted by the study coordinator
and who met all eligibility criteria for this study, our
accrual rate was 18% (9/51). Locally, this accrual rate is
comparable to Hutton et al.’s study of dietary intake in
151 patients with advanced cancer, wherein the authors
reported an estimated 21% accrual rate from both the
CCI and RPHCP [36]. Elsewhere, Porock et al. reported
a recruitment rate of 46% (11/24) in their pilot study of
4-week home-based exercise program in home hospice
care patients, with incomplete information as to attrition
rates and reasons for withdrawal [11]. Oldervoll et al.
reported a recruitment rate of 58% (231/400) in their
recent RCT, however the reasons behind refusal to par-
ticipate were not reported; 36% of the intervention
group, versus 23% of the control usual care group, were
lost to follow-up primarily due to disease progression
[8]. Compared to the 104-day median survival of our
pilot survey sample [12], the median survival of the 9
consented participants in this study was 92 days. It is
therefore likely that our participants were further along
the cancer trajectory than those of Oldervoll et al. [8].
Untimely attrition over a 6-week period in this popula-
tion with such limited prognosis is not unexpected [37].
From our pilot survey, the majority felt willing and

able to participate in a physical activity intervention
[13]. The ability to participate in a physical activity
program, however, may fluctuate depending on patient-
reported symptoms: 69% (35/51) of eligible patients
declined consent to the study because of severe symp-
toms, with fatigue being the most common reported
symptom. These findings concur with Mercadante
et al.’s prospective study of 400 palliative home care
patients with a mean survival of 52 days, wherein there
was an increase in fatigue scores over time, with a peak
in symptom intensity and frequency at the lowest levels
of Karnofsky performance status [38].
Of the 9 patients who enrolled in our study, 6/9

dropped out with the most common reason being
admission to acute care for severe symptoms. This rate
of attrition is higher when compared to large palliative
care trials; Oldervoll et al’s recent RCT reported that
36% of the intervention group, versus 23% of the control
usual care group, were lost to follow-up, primarily due
to disease progression [8]. In contrast, 5/6 dropouts
occurred within 4 weeks of starting our physical activity
intervention. Given the shorter median survival of our
pilot survey sample, consideration was given to maintain
the intervention as long as it was feasible and safe for
the patients.
Cases #1 and #2 were obese [BMI ≥ 30 kg/m2], with

the former meeting the WHO criteria for morbid obesity
[BMI ≥ 40.0 kg/m2] [39]. The relative proportion of fat
to skeletal muscle mass in these patients, however, was
not investigated. In a body composition study utilizing
computed tomography images of 111 pancreatic cancer
patients undergoing palliative treatment, 40% were over-
weight or obese, and 16% were both sarcopenic and
obese; sarcopenic obesity was shown to independently
predict survival, and was associated with poorer self-
assessed functional status [40]. Although one may postu-
late that obesity contributed to poor mobility and physical
functioning in these cases, further studies are required to
elucidate the relationship between sarcopenic obesity,
physical functioning and physical activity levels in this
population.
In all three cases, increasing symptom burden resulted

in the delay in progression in both the aerobic and
strength exercise components. There were no reported
difficulties with use of the activPAL™ or its generation of
data; the number of steps and estimated total energy
expenditure, however, decreased significantly over the
course of six weeks. Although none of the three partici-
pants achieved the target daily walking prescription, all 3
participants were able to continue both aerobic and
strength components at reduced levels. Future consider-
ation should be given to a maintenance, rather than
progressive, target daily walking prescription given the
symptom burden of this patient population.
Currently, there is no recommended minimum level of

physical activity for palliative cancer patients [41]; how-
ever any amount of physical activity that the patient can
tolerate may be better than engaging in no activity at all.
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Hence one-on-one supervision takes on greater signifi-
cance in our study, wherein modifications could be
made to strength exercises without missing the entire
session completely.
On the other hand, one-on-one supervision resulted in

the exclusion of potentially eligible participants. Of the
20 eligible patients who were screened from the Depart-
ment of Symptom Control and Palliative Care and the
CCI outpatient radiotherapy units and who consented to
being contacted by the study coordinator, 35% (7/20)
were unable to participate because they lived out-of
-town. While having one-on-one supervision was identi-
fied as one of the top advantages by the three presented
case reports, the option of a self-directed intervention
by means of telehealth approaches, an instructional
handbook or video may increase accrual in future pilot
trials. Likewise, future consideration should be given to
streamlining the number of outcome assessments in view
of being less burdensome on this patient population.
Moreover, patients may recognize the difference be-

tween a one-time cross-sectional survey on physical
activity and a six-week progressive physical activity
intervention. Given that the recruitment agencies and
processes were identical, one would expect the influence
of gatekeeping to be equivalent between this study and
our previous pilot survey [12]. Taken together, our results
suggest that patients who expressed interest in the idea of
physical activity, may have encountered barriers to partici-
pating and carrying through with an actual intervention.
Eliciting patient barriers to physical activity would there-
fore be deserving of future research.
Nevertheless, improvements were noted in total MQOL

scores in two of the three cases presented. In contrast, two
of the three cases showed a decline in physical function-
ing, as demonstrated by the total LLFDI scores. All three
participants shared an overall trend towards worsening
ESAS symptom scores, and worsening total BFI global
fatigue scores post-intervention. Because of the small sam-
ple size, it is not possible to distinguish whether these ef-
fects were secondary to the physical activity program or to
progression in the underlying cancer; as shown in Headley
et al’s pilot RCT of a seated exercise program in stage IV
breast cancer patients [42], a slowing of the inevitable de-
cline in fatigue and quality of life scores may be a realistic
interventional goal which would account for the changes
seen in our case series.
Although this small sample precludes drawing conclu-

sions on intervention effects or determining sensitivity
of outcome measures, our case series provides rationale
for future feasibility studies. With respect to the local
recruitment strategy, further characterization of the
screened patient population, including exploration of
the reasons for declining consent to be contacted for
research, would aid in defining which subgroup would
most benefit from an intervention. Recruitment and reten-
tion may be improved by opening enrolment to advanced
cancer patients irrespective of clinician-estimated progno-
sis. Further modifications, such as shortening the duration
of the intervention, examining the effects of aerobic or
strength components separately, and including an option
for self-directed programming, may also optimize recruit-
ment and retention.

Conclusions
This case series demonstrates the challenges of actual
participation in a physical activity intervention in end
stage cancer patients. Although our pilot survey sample
reported a strong interest in physical activity, a similar
recruitment strategy for a pilot intervention yielded
higher than expected attrition and drop-outs due to
symptom severity and disease burden. Further feasibility
research is required on the role of physical activity in
patients with advanced cancer receiving palliative care.

Additional files

Additional file 1: Appendix 1. Modified home-based functional
walking (FW) program.

Additional file 2: Appendix 2. Guidelines for the modified home-
based functional walking (FW) program.

Additional file 3: Appendix 3. Objective Physical Function Measures
(listed in the order of testing).

Competing interests
None of the authors have any potential conflicts of interest.

Authors’ contributions
SSL and KSC conceived and designed the study, and drafted the manuscript.
SL conducted the study, data collection and data analysis. SW and VB
participated in study conception and design, and helped to draft the
manuscript. All authors read and approved the final manuscript.

Authors’ information
SSL is supported by a full-time Roche Fellowship in Translational Cancer
Research from the Alberta Cancer Foundation. KSC is supported by the
Canada Research Chairs Program.

Acknowledgements
This study was funded by the Canadian Institutes of Health Research
Operating Grant [MOP – 84424]. The authors would like to thank Ms. Diane
Cook and Ms. Lisa Workman for their technical assistance during the
supervised strength sessions.

Author details
1Department of Symptom Control and Palliative Care, Cross Cancer Institute,
11560 University Avenue, Edmonton, Alberta T6G 1Z2, Canada. 2Division of
Palliative Care Medicine, Department of Oncology, University of Alberta,
Alberta, Canada. 3Physical Activity and Cancer, Physical Education &
Recreation, University of Alberta, E-488 Van Vliet Centre, Edmonton, Alberta
T6G 2H9, Canada.

Received: 28 February 2013 Accepted: 2 May 2013
Published: 11 May 2013

References
1. Rashleigh L: Physiotherapy in palliative oncology. Aust J Physiother 1996,

42:307–312.

http://www.biomedcentral.com/content/supplementary/1472-684X-12-22-S1.pdf
http://www.biomedcentral.com/content/supplementary/1472-684X-12-22-S2.pdf
http://www.biomedcentral.com/content/supplementary/1472-684X-12-22-S3.pdf


Lowe et al. BMC Palliative Care 2013, 12:22 Page 9 of 9
http://www.biomedcentral.com/1472-684X/12/22
2. Yennurajalingam S, Bruera E: Palliative management of fatigue at the
close of life: “It feels like my body is just worn out”. JAMA 2007,
297(3):295–304.

3. Chochinov HM, Kristjanson LJ, Hack TF, Hassard T, McClement S, Harlos M:
Burden to others and the terminally ill. J Pain Symptom Manage 2007,
34(5):463–471.

4. Courneya KS, Friedenreich CM: Physical activity and cancer control.
Semin Oncol Nurs 2007, 23(4):242–252.

5. Ferrer RA, Huedo-Medina TB, Johnson BT, Ryan S, Pescatello LS: Exercise
interventions for cancer survivors: a meta-analysis of quality of life
outcomes. Ann Behav Med 2011, 41(1):32–47.

6. Fong DY, Ho JW, Hui BP, Lee AM, Macfarlane DJ, Leung SS, Cerin E, Chan
WY, Leung IP, Lam SH, Taylor AJ, Cheng KK: Physical activity for cancer
survivors: meta-analysis of randomized controlled trials. BMJ 2012,
344:e70. doi:10.1136/bmj.e70.

7. Lowe SS, Watanabe SM, Courneya KS: Physical activity as a supportive
care intervention in palliative cancer patients: a systematic review.
J Support Oncol 2009, 7(1):27–34.

8. Oldervoll LM, Loge JH, Lydersen S, Paltiel H, Asp MB, Nygaard UV, Oredalen
E, Frantzen TL, Lesteberg I, Amundsen L, Hjermstad MJ, Haugen DF, Paulsen
O, Kaasa S: Physical exercise for cancer patients with advanced disease: a
randomized controlled trial. Oncologist 2011, 16(11):1649–1657.

9. Oldervoll LM, Loge JH, Paltiel H, Asp MB, Vidvei U, Hjermstad MJ, Kaasa S:
Are palliative cancer patients willing and able to participate in a physical
exercise program? Palliat Support Care 2005, 3:281–287.

10. Oldervoll LM, Loge JH, Paltiel H, Asp MB, Vidvei U, Wiken AN, Hjermstad MJ,
Kaasa S: The effect of a physical exercise program in palliative care: a
phase II study. J Pain Symptom Manage 2006, 31:421–430.

11. Porock D, Kristjanson LJ, Tinnelly K, Duke T, Blight J: An exercise
intervention for advanced cancer patients experiencing fatigue: a pilot
study. J Pall Care 2000, 16(3):30–36.

12. Lowe SS, Watanabe SM, Baracos VE, Courneya KS: Associations between
physical activity and quality of life in cancer patients receiving palliative
care: a pilot survey. J Pain Symptom Manage 2009, 38(5):785–796.

13. Lowe SS, Watanabe SM, Baracos VE, Courneya KS: Physical activity interests
and preferences in palliative cancer patients. Support Care Cancer 2010,
18(11):1469–1475.

14. Jones LW, Courneya KS: Exercise counseling and programming
preferences of cancer patients. Cancer Pract 2002, 10(4):208–215.

15. Mungas D, Marshall SC, Weldon M, Haan M, Reed BR: Age and education
correction of mini-mental state examination for English- and Spanish-
speaking elderly. Neurology 1996, 46(3):700–706.

16. Whaley MH, Brubaker PH, Otto RM: Pre-exercise evaluations. In ACSM
guidelines for exercise testing and prescription. 7th edition. Edited by Whaley
MH, Brubaker PH, Otto RM. Baltimore: Lippincott Williams & Wilkins;
2006:39–51.

17. Anderson F, Downing GM, Hill J, Casorso L, Lerch N: Palliative Performance
Scale [PPS]: a new tool. J Pall Care 1996, 12(1):5–11.

18. Gardner MM, Buchner DM, Robertson MC, Campbell AJ: Practical
implementation of an exercise-based falls prevention program.
Age Ageing 2001, 30:77–83.

19. Best-Martini E, Botenhagen-DiGenova KA: Exercise for frail elders. Champaign:
Human Kinetics; 2003.

20. Rikli R, Jones J: Development and validation of a functional fitness test
for community-residing older adults. J Ageing Phys Activity 1999,
7:129–161.

21. Ryan CG, Grant PM, Tigbe WW, Granat MH: The validity and reliability of a
novel activity monitor as a measure of walking. Br J Sports Med 2006,
40:779–784.

22. Skipworth RJ, Stene GB, Dahele M, Hendry PO, Small AC, Blum D, Kaasa S,
Trottenberg P, Radbruch L, Strasser F, Preston T, Fearon KC, Helbostad,
European Palliative Care Research Collaborative (EPCRC): Patient-focused
endpoints in advanced cancer: criterion-based validation of
accelerometer-based activity monitoring. Clin Nutr 2011, 30(6):812–821.

23. Maddocks M, Wilcock A: Exploring physical activity level in patients with
thoracic cancer: implications for use as an outcome measure.
Support Care Cancer 2012, 20(5):1113–1116.

24. Cohen SR, Mount BM, Strobel MG, Bui F: The McGill Quality of Life
Questionnaire: a measure of quality of life appropriate for people with
advanced disease. A preliminary study of validity and acceptability.
Palliat Med 1995, 9:207–219.
25. Cohen SR, Mount BM, Bruera E, Provost M, Rowe J, Tong K: Validity of the
McGill Quality of Life Questionnaire in the palliative care setting: A
multi-centre Canadian study demonstrating the importance of the
existential domain. Palliat Med 1997, 11:2–30.

26. Washburn RA, Smith KW, Jette AM, Janney CA: The Physical Activity Scale
for the Elderly [PASE]: development and evaluation. J Clin Epidemiol 1993,
46:153–162.

27. Martin KA, Rejeski WJ, Miller ME, James MK, Ettinger WH, Messier SP:
Validation of the PASE in older adults with knee pain and physical
disability. Med Sci Sports Exerc 1999, 31(5):627–633.

28. Johansen KL, Painter P, Kent-Braun JA, Ng AV, Carey S, Da Silva M, Chertow
GM: Validation of questionnaires to estimate physical activity and
functioning in end-stage renal disease. Kidney Int 2001, 59:1121–1127.

29. Bouchard C, Shephard RJ: Physical activity, fitness and health: the model and
key concepts. Champaign: Human Kinetics; 1994.

30. McAuley E, Konopack JF, Motl RW, Rosengren K, Morris KS: Measuring
disability and function in older women: psychometric properties of the
Late-Life Function and Disability Instrument. J Gerontol 2005,
60A(7):901–909.

31. Sayers SP, Jette AM, Haley SM, Heeren TC, Guralnik JM, Fielding RA:
Validation of the Late-Life Function and Disability Instrument.
J Am Geriatr Soc 2004, 52:1554–1559.

32. Bruera E, Kuehn N, Miller MJ, Selmser P, MacMillan K: The Edmonton
Symptom Assessment System [ESAS]: a simple method for the
assessment of palliative care patients. J Pall Care 1991, 7(2):6–9.

33. Chang VT, Hwang SS, Feuerman M: Validation of the Edmonton Symptom
Assessment Scale. Cancer 2000, 88:2164–2171.

34. Mendoza TR, Wang XS, Cleeland CS, Morrissey M, Johnson BA, Wendt JK,
Huber SL: The rapid assessment of fatigue severity in cancer patients:
use of the Brief Fatigue Inventory. Cancer 1999, 85(5):1186–1196.

35. Nekolaichuk CL, Bruera E: Assessing hope at the end of life: validation of
an experience of hope scale in advanced cancer patients. Palliat Support
Care 2004, 2(4):243–253.

36. Hutton JL, Martin L, Field CJ, Wismer WV, Bruera ED, Watanabe SM, Baracos
VE: Dietary patterns in patients with advanced cancer: implications for
anorexia-cachexia therapy. Am J Clin Nutr 2006, 84:1163–1170.

37. Rinck GC, van den Bos GA, Kleijnen J, de Haes HJ, Schade E, Veenhof CH:
Methodologic issues in effectiveness research on palliative cancer care: a
systematic review. J Clin Oncol 1997, 15(4):1697–1707.

38. Mercadante S, Casuccio A, Fulfaro F: The course of symptom frequency
and intensity in advanced cancer patients followed at home.
J Pain Symptom Manage 2000, 20(2):104–112.

39. WHO: Obesity: preventing and managing the global epidemic. Geneva: World
Health Organization; 2000.

40. Tan BHL, Birdsell LA, Martin L, Baracos VE, Fearon KCH: Sarcopenia in an
overweight or obese patient is an adverse prognostic factor in
pancreatic cancer. Clin Cancer Res 2009, 15(22):6973–6979.

41. Rock CL, Doyle C, Demark-Wahnefried W, Meyerhardt J, Courneya KS,
Schwartz AL, Bandera EV, Hamilton KK, Grant B, McCullough M, Byers T,
Gansler T: Nutrition and physical activity guidelines for cancer survivors.
CA Cancer J Clin 2012, 62(4):243–274.

42. Headley JA, Ownby KK, John LD: The effect of seated exercise on fatigue
and quality of life in women with advanced breast cancer.
Oncol Nurs Forum 2004, 31(5):977–983.

doi:10.1186/1472-684X-12-22
Cite this article as: Lowe et al.: Home-based functional walking program
for advanced cancer patients receiving palliative care: a case series. BMC
Palliative Care 2013 12:22.

http://dx.doi.org/10.1136/bmj.e70

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Setting and participants
	Consent
	Study design and recruitment
	Physical activity intervention
	Objective assessment of physical functioning
	Objective assessment of physical activity
	Survey instrument
	Program feasibility

	Results
	Sample characteristics and recruitment
	Case 1
	Case 2
	Case 3


	Discussion
	Conclusions
	Additional files
	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


