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geting symptoms, and thereby improving overall 
QOL, becomes more crucial in cancer patients.

Among the most devastating and disruptive 
symptoms of cancer are cancer-related fatigue 
(CRF) and loss of physical function. CRF is defined 
as a constant, subjective sensation of exhaustion as-
sociated with cancer or its treatment that impedes 
normal functioning and that is out of proportion to 
recent activity; the prevalence of CRF among pal-
liative cancer patients is estimated to be between 
60% and 90%.4 Loss of physical function can be 
attributed to CRF, as well as generalized muscle 
weakness and wasting due to anorexia-cachexia 
syndrome; this decline in physical function, and 
subsequent loss of mobility and independence, has 
been identified as one of the top distressing symp-
toms that negatively impacts QOL in palliative 
cancer patients.5 Therefore, the need for supportive 
care interventions targeting CRF and loss of physi-
cal function is critical in palliative cancer care.

Physical activity is one potential intervention 
that can address this need in palliative cancer 
patients. Physical activity is defined as any bodily 

Abstract  Previous systematic reviews have concluded that physical 
activity improves supportive care outcomes in cancer patients, but the 
conclusions are based largely upon data from patients with early-stage 
cancer. The aim of this study was to systematically review the best avail-
able evidence of physical activity as a supportive care intervention in 
palliative cancer patients. All published studies examining the effect of 
physical activity interventions on quality of life, fatigue, and physical 
function outcomes in palliative cancer patients aged 18 years or older 
were included. Six studies were identified, with significant heterogene-
ity in terms of study design, participant characteristics, type of physical 
activity intervention, and outcomes. Although they generally reported 
positive preliminary findings, the overall methodologic quality of the 
studies was poor. There is insufficient evidence to evaluate the efficacy 
of physical activity as a supportive care intervention in palliative cancer 
patients; methodologically, rigorous studies with larger samples and ap-
propriate comparison groups are warranted.

P 
alliative care is the interdisciplinary and 
holistic management of progressive, ad-
vanced disease wherein prognosis is lim-
ited and the primary goal is quality of life 

(QOL).1 In the end stages of illness, overall QOL 
can encompass physical, psychosocial, and spiritu-
al issues for both the patient and their family. The 
progression of disease is often accompanied by the 
escalation of symptoms, such as pain and fatigue, 
which can contribute greatly to total suffering. Al-
leviating suffering is a key aim of palliation, thus 
minimizing the symptomatic burden can apply 
throughout the illness trajectory, particularly at 
the end stages of disease.2

Palliative care is a key component of the 
management of cancer. In Canada, an estimated 
159,900 new cancer diagnoses and 72,700 deaths 
from cancer occurred in 2007.3 As both screening 
and treatment modalities for cancer improve, pa-
tients are living longer with cancer and its associ-
ated symptoms; disease and symptom burden are 
particularly compounded in those with progres-
sive, incurable, and locally recurrent or metastatic 
cancer. Thus, the role of palliative care in tar-
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movement produced by the skeletal muscles that results in a 
substantial increase in energy expenditure over resting levels.6 
In early-stage cancer survivors, recent meta-analyses have 
shown that physical activity can positively affect a wide variety 
of biopsychosocial outcomes, including cardiorespiratory fit-
ness, mood, CRF, physical function, and overall QOL.7 Given 
that CRF and loss of physical function become more disabling 
as cancer progresses, it is unclear whether the benefits of physi-
cal activity generalize from patients with early-stage cancer to 
those with progressive, incurable disease.

A recent review of CRF and palliative care highlighted the 
need to delineate the types of physical activity interventions 
that would be most beneficial for patients with end-stage can-
cer to improve QOL outcomes.4 Although there are multiple 
prior reviews summarizing physical activity interventions in 
cancer survivors, none has focused on the end-of-life phase, 
where palliation is the primary goal. To date, there is no rigor-
ous systematic review of physical activity interventions in pal-
liative cancer patients. Here, we present the first systematic 
review of the available evidence of physical activity as a sup-
portive care intervention in palliative cancer patients.

Methods

INCLUSION CRITERIA

To be included in this review, a study had to examine a physi-
cal activity intervention in palliative cancer patients, aged 18 
years or older, regardless of gender, tumor type, or type of cancer 
treatment. For the purposes of this article, physical activity was 
defined as any bodily movement produced by the skeletal muscles 
that results in a substantial increase in energy expenditure over 
resting levels; exercise was defined as any form of physical activity 
undertaken by an individual during leisure time and performed 
repeatedly over an extended period with the goal of improving fit-
ness or health.6 Palliative cancer was defined as progressive, incur-
able, and locally recurrent or metastatic cancer, with a clinician-
estimated life expectancy of less than 12 months.

All study designs were included. Studies were required to 
have at least one of the following primary outcomes: patient-
reported QOL, patient-reported physical functioning, or pa-
tient-reported fatigue. Secondary outcomes of interest includ-
ed objective measures of physical fitness, objective measures of 
physical functioning, and patient-reported palliative symptoms. 
A decision was made a priori to exclude studies that involved a 
mixed population of different stages of disease, including pal-
liative cancer patients, if they did not report data or analyze 
data separately for advanced stage. Data were extracted on the 
frequency, intensity, and duration of physical activity, as well 
as recruitment, retention, and adherence rates.

STUDY SELECTION, DATA ABSTRACTION, 
AND QUALITY ASSESSMENT

Two independent reviewers (SSL, SMW) screened the 
titles and abstracts of the initial search of all databases to 
identify potentially relevant studies and excluded those that 
were clearly irrelevant. All potentially relevant studies were 

obtained, and the same reviewers evaluated full papers against 
the inclusion/exclusion criteria. Data extraction on partici-
pants, methods, interventions, outcomes, and adverse events 
was performed by the same reviewers onto forms designed and 
pilot-tested for this review. Disagreement regarding inclusion 
of studies was resolved by consensus, with arbitration by a third 
reviewer (KSC) if required. The original reviewers assessed the 
methodologic quality of each study using the Effective Public 
Health Practice Project Quality Assessment Tool for Quantita-
tive Studies 2003 (Thomas Tool), rating each of the following 
study components as strong, moderate, or weak: selection bias, 
study design, confounders, blinding, data collection methods, 
and withdrawals/dropouts. Its individual component ratings 
were used to compare quality across studies.8

Upon inspection of eligible studies, there was a high degree 
of clinical heterogeneity in terms of participants, interventions, 
and outcomes, such that data pooling and quantitative analysis 
would not be appropriate. Therefore, data were reviewed quali-
tatively for each included study, presenting effect estimates and 
statistical significance as reported in the original articles.

Results

SEARCH AND SELECTION OF STUDIES

The initial screen from all electronic databases identified 
6,036 studies, of which 154 were considered potentially rel-
evant. Hand-searching of journals and conference proceedings 
yielded seven potentially relevant studies. Excluded were 85 
duplicates and 22 reviews, leaving a total of 47 potentially rel-
evant papers.9–56 Study author contact yielded one potentially 
relevant unpublished study protocol.57 Non–English language 
articles were obtained and translated.

Sixteen studies were excluded because they did not meet 
inclusion criteria for type of participant, and 20 studies were 
excluded because they did not meet inclusion criteria for type 
of intervention. Three studies were excluded because of inad-
equate description of either the population or the intervention 
administered, and two studies did not report outcomes of in-
terest for the review. After a full text review, six studies were 
judged to meet the inclusion criteria.22,23,28,30,45,46

OVERVIEW OF INCLUDED STUDIES

The six included studies involved a total of 84 participants 
from five countries (Australia, Austria, Germany, Norway, and 
the United States), published over a 7-year period (2000–2006; 
Table 1). All six were pilot studies: three were case reports, 
two were single-group uncontrolled trials, and one was a ran-
domized controlled trial (RCT). All six studies were English-
language articles published in peer-reviewed journals. One of 
the included studies was described in two separate published 
articles,44,45 so data extraction was performed on both articles 
to obtain complete information for the single study.

Half of the six studies examined aerobic exercise interven-
tions, whereas the other half examined mixed interventions 
involving both aerobic and resistance training components 
(Table 1). Four of the six studies (67%) involved hospital-based 
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Table 1
Characteristics of Studies Examining Physical Activity Interventions in Palliative Cancer Patients

Study 	 Features	 Participants	 Diagnoses	 Intervention	 Outcome MEASURES	 Comments

Porock et al, 	U nsupervised	 9 patients: 3	 Pancreas (n = 2)	 Individualized “Duke	 1. Fatigue via MFI	 Single group pre-post 
2000	 home-based	 male, 6 female;	 Melanoma (n = 1)	 Energizing Exercise	 2. Anxiety and	 intervention study; no 
(Australia)46	 physical activity	 mean age ± SD: 	 Bowel (n = 4)	 Plan” with range of	 depression via HADS	 staging information 
	 program in	 59.87 ± 9.77 yr	 Breast (n = 1)	 physical activities	 3. Symptom distress	 available; incomplete 
	 home hospice 		  Oral (n = 1) 	 throughout the day;	 via McCorkle and 	 data for HADS, adher- 
	 care patients		  Metastases (n = 7)	 frequency and dura-	Y oung’s SDS	 ence, and withdrawals 
			   Active RT (n = 1)	 tion set according to	 4. QOL via Graham 
			   Active chemo-	 Winningham’s half rule	 and Longman’s QOL 
			   therapy (n = 2)	 of thumb for 28 d	 scale
Crevenna	 Supervised	 1 man, age 55 	 Advanced hepato-	 Bicycle ergometer	 1. Symptom-limited	 Case report; partially  
et al, 2003	 aerobic exercise		  cellular cancer	 cycling with workload	 ergometric bicycle	 reported baseline 
(Austria)22	 program during		  with lung and	 systematic increase to	 exercise test: peak	 performance status; 
	 palliative		  brain metastases	 maintain training HR	 work capacity, endur-	 no adverse events 
	 thalidomide 			   at 60% of maximum	 ance capacity, and HR	 reported; 100% com- 
	 therapy			   workload of first	 2. Six-minute walk	 pliance with training 
				    symptom-limited test;	 3. Grimsby’s self-	 sessions; participant 
				    60 min per session, 	 reported physical	 commented on “being 
				    2 sessions per week,	 performance	 persistently and posi- 
				    for 6 wk	 questionnaire	 tively motivated by 
					     4. QOL via SF-36	 the physicians” 
					     5. Self-reported 
					     benefit in physical 
					     performance, mental 
					     state, satisfaction, 
					     and QOL
Crevenna	 Supervised	 1 woman, 	 Advanced breast	 Bicycle ergometer	 1. Symptom-limited	 Case report; baseline 
et al, 2003	 aerobic exercise	 age 48	 cancer with lung,	 cycling with workload	 ergometric bicycle	 performance status 
(Austria)23	 program during		  liver, and bone	 increased to maintain	 exercise test: VO2max,	 not reported; no 
	 palliative 		  metastases	 training HR at 60% of	 peak work capacity, 	 adverse events 
	 chemotherapy			   maximum workload of	 and HR	 reported; participant 
	 (gemcitabine,			   first symptom-limited	 2. Lung function via	 attributed benefit to 
	 epirubicin, 			   exercise test; 60 min	 respiratory quotient	 persistent and posi- 
	 paclitaxel) and			   per session, 3 sessions	 3. QOL via SF-36	 tive motivation by the 
	 palliative			   per week, for 52 wk	 4. Self-reported 	 physicians 
	 radiotherapy				    benefit in physical 
					     performance, mental 
					     state, fatigue, sleep,  
					     satisfaction, and QOL
Kelm et al,	 Supervised	 1 man, age 58	 Rectal adeno-	 1. Strength training	 1. Upper- and lower-	 Case report; unknown 
2003	 whole-body		  carcinoma	 machines at 40%–60% 	 extremity strength: 	 baseline performance 
(Germany)30	 strength and		  (pT3N0M1) with	 of one repetition maxi-	 one repetition 	 status; unable to 
	 endurance		  liver metastases	 mum, up to five series	 maximum	 determine whether	  
	 training during			   of 20 repetitions	 2. Endurance by	 functional gains were 
 	 postoperative 			   2. Treadmill/bicycle/	 reduction in HR and	 secondary to post- 
	 intrahepatic 			   upper-body ergometer,	 lactate concentration	 operative recovery or 
	 chemotherapy 			   10 min each with	 3. Lung function by 	 intervention 
				    resistance and speed	 FEV1, FVC, and VC	  
				    controlled to maintain	 4. QOL by GIQLI score	  
				    HR between 130 and	 5. Immune function	  
				    150 beats/min	 by natural killer cell 
				    Six weeks postopera-	 count 
				    tively and every 2 wk 
				    between chemotherapy 
				    cycles, for total of 13 wk
Headley et al, 	U nsupervised	 38 women;	 Stage IV breast	 Seated exercise program	 1. Fatigue and QOL	 Randomized, control- 
2004 (USA)28	 home-based	 mean age ± SD:	 cancer (n = 38)	 using Armchair Fitness: 	 via FACIT–F	 led, longitudinal trial; 
	 seated exercise	 51 ± 9.43 yr		G  entle Exercise video;	 2. Perceived intensity	 incomplete data for 
	 program in			   30 minutes per session,	 via Borg Rating of	 adherence, intensity,  
	 stage IV breast 			   3 sessions per week, for	 Perceived Exertion	 and frequency of 
	 cancer patients			   12 wk	 scale	 activity 
	 receiving					      
	 chemotherapy	

Table 1 continues on the following page.
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exercise training programs, with the remaining two studies 
(33%) examining home-based physical activity interventions. 
Of the three included studies with more than one participant, 
one study examined a group exercise intervention. The fre-
quency of interventions ranged from biweekly to daily physical 
activity sessions, with the duration of intervention programs 
ranging from 4 to 52 weeks.

Two of the included case reports were published in 2003 by 
Crevenna et al, who examined supervised ergometric bicycling 
interventions in two patients: a 6-week program in a 55-year-
old man with metastatic hepatocellular carcinoma to the lungs 
and brain22 and a 52-week program in a 48-year-old woman 
with metastatic breast cancer to the liver, lungs, and bone.23 
The former patient was undergoing concurrent thalidomide 
(Thalomid) treatment and participated in twice-weekly ses-
sions with increasing workload to maintain his heart rate at 
60% of maximum workload for 60-minute sessions.22 The lat-
ter patient was undergoing concurrent palliative chemother-
apy and radiotherapy and participated in 60-minute sessions 
three times per week while systematically increasing workload 
according to the same criteria.23

The third case report was published in 2003 by Kelm et al, 
who examined a 13-week whole-body strength and endurance 
training program in a 58-year-old man with metastatic rectal 
adenocarcinoma to the liver undergoing concurrent intrathe-
cal chemotherapy.30 The participant completed biweekly ses-
sions involving both strength-training machines at 40%–60% 
of one-repetition maximum and treadmill walking or ergomet-
ric cycling, with resistance and speed controlled to maintain a 
heart rate of between 130 and 150 beats per minute.

One of the uncontrolled trials was conducted in 2000 by Po-
rock et al, who examined an unsupervised home-based physical 
activity program in home hospice care patients in Australia.46 
Their study sample was composed of six women and three men, 
with a mean age of 60 ± 10 years. The most common cancer 
diagnosis was bowel cancer, with seven participants having 
metastases. Two participants reported undergoing concurrent 

chemotherapy, whereas one participant reported undergoing 
concurrent radiotherapy. The 4-week intervention consisted 
of an individualized “Duke Energizing Exercise Plan,” wherein 
participants could choose among a range of physical activities 
throughout the day; the frequency and the duration of each 
session were determined by how much activity the participant 
could tolerate, beginning with half that much several times 
daily (Winningham’s half rule of thumb).

The second uncontrolled trial was published in 2006 by 
Oldervoll et al, who examined a 6-week supervised group ex-
ercise program in outpatient clinic and hospice cancer patients 
with a clinician-estimated life expectancy of between 3 and 12 
months.45 Their study sample comprised 15 men and 19 women, 
with a mean age of 65 ± 12 years. The mean baseline Karnofsky 
Performance Score was 83 ± 13. The most common diagnosis 
was gastrointestinal cancer (n = 16), with 79% of participants 
having metastases. Twenty-six percent of participants were un-
dergoing concurrent chemotherapy, and 9% of participants were 
undergoing concurrent hormonal therapy during the interven-
tion period. Groups of between three and eight participants per-
formed a series of personalized circuit training stations focused 
on whole-body muscle strength, standing balance, and aerobic 
endurance for 50-minute sessions twice per week.

The only RCT was published in 2004 by Headley et al, who 
conducted an unsupervised, home-based seated exercise pro-
gram in patients with stage IV breast cancer receiving che-
motherapy.28 Their study sample was composed of 38 women, 
with a mean age of 51 ± 9 years. The participants performed 
a 30-minute seated exercise program using the Armchair Fit-
ness: Gentle Exercise video in their own homes three times 
per week for a total of 12 weeks. Self-reported intensity was 
assessed using Borg Ratings of Perceived Exertion, however, no 
method of progression of intervention workload was reported.

Of the three included studies that had more than one partic-
ipant, Headley et al’s study did not report recruitment rates.28 
Porock et al reported that 46% of approached patients (11 of 
24) agreed to participate,46 whereas Oldervoll et al reported a 

Table 1 continued

Characteristics of Studies Examining Physical Activity Interventions in Palliative Cancer Patients
Study 	 Features	 Participants	 Diagnoses	 Intervention	 Outcome MEASURES	 Comments

Oldervoll 	 Supervised	 34 patients: 15	G astrointestinal	G roup exercise program	 1. Physical perform-	 Single group pre-post 
et al, 2005,	 group exercise	 male, 19 female;	 (n = 16)	 (3–8 patients per group)	 ance via 6-min walk, 	 intervention study;  
2006	 program in	 mean age ± SD:	 Breast (n = 5)	 with personalized circuit	 timed sit-to-stand, 	 no progression of 
(Norway)44,45	 palliative	 65 ± 11.5 yr;	G enitourinary	 training stations focused 	 and functional reach	 workload reported; 
	 patients from	 mean KPS ± SD:	 (n = 5)	 on upper- and lower-	 2. Fatigue via FQ	 adherence rate to	  
	 outpatient	 83 ± 13.2	 Lung (n = 1)	 extremity muscle	 3. QOL via EORTC	 exercise sessions,  
	 clinic and		  Miscellaneous	 strength, standing	 QLQ-C30	 10.6/12; 46% attrition	 
	 hospice		  (n = 7)	 balance, and aerobic		  rate	  
			   Metastases (n = 27)	 endurance, with 50 min		   
			   Active chemo-	 per session, 2 sessions 
			   therapy (n = 9)	 per week for 6 wk 
			   Active hormone 
			   therapy (n = 3)

Abbreviations: SD = standard deviation; RT = radiotherapy; MFI = Multidimensional Fatigue Inventory; HADS = Hospital Anxiety and Depression Scale; SDS = Symptom Distress Scale; QOL = 
quality of life; HR = heart rate; SF-36 = Short Form 36 Survey; VO2max = peak oxygen uptake; FEV1 = forced expiratory volume in 1 second; FVC = forced vital capacity; VC = vital capacity; GIQLI 
= Gastrointestinal Quality of Life Index; FACIT–F = Functional Assessment of Chronic Illness Therapy–Fatigue version IV; KPS = Karnofsky Performance Score; FQ = Fatigue Questionnaire; EORTC 
QLQ-C30 = European Organization for Research and Treatment of Cancer Core Quality of Life Questionnaire
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62% (63 of 101) recruitment rate.44 Of the six studies, four did 
not report adherence rates; Crevenna et al reported 100% ad-
herence from their participant with metastatic hepatocellular 
carcinoma,22 and Oldervoll et al reported that an average of 
10.6 of 12 (88%) prescribed sessions were completed.45 Of the 
three included studies that had more than one participant, two 
studies did not report retention rates; Oldervoll et al reported 
that 34 of 47 participants (72%) completed the exercise inter-
vention, with all completing follow-up assessments.44,45

In summary, there is significant clinical heterogeneity in 
terms of study designs, participants, and interventions among 
the six included studies (Table 1). There is a wide variety of 
cancer diagnoses, with differences in the presence of metastases 
and concurrent therapy. There is variable reporting of specifics 
of the physical activity interventions administered, including 
frequency, intensity, and duration. Despite this widespread 
diversity, there is promising evidence that at least some pallia-
tive cancer patients are able to tolerate and complete various 
physical activity interventions with few adverse events.

METHODOLOGIC QUALITY OF INCLUDED STUDIES

Given the infancy of research in this area, it is not un-
expected that the overall methodologic quality of the six in-
cluded studies was low, as assessed by the Thomas Tool.8 As 
is often the case with pioneering studies in a new field, em-
phasis is placed on pilot and feasibility issues such as recruit-
ment, adherence, and retention; categories such as selection 
bias, allocation bias, blinding, and confounding may not apply 
to the qualitative comparison of feasibility studies. There is 
no evidence to support the summation of the Thomas Tool 
category scores as a means of comparing interstudy quality; 
therefore, the individual studies were compared and described 
qualitatively.

PRIMARY AND SECONDARY OUTCOMES 
OF INCLUDED STUDIES

All six studies had either incomplete data reporting or miss-
ing data for one or more outcomes (Tables 2 and 3). Half of the 
studies reported an increase in patient-reported QOL scores; 
in Headley et al’s study, the experimental group had a statisti-
cally significant slower decline in total well-being scores than 
the control group.28 Two of the studies reported an increase 
in patient-reported physical function scores after their respec-
tive exercise interventions,22,45 whereas Headley et al showed 
no significant difference between groups at any point.28 With 
respect to patient-reported fatigue, Headley et al reported that 
the experimental group had a statistically significant slower 
rate of increase in fatigue than the control group,28 whereas 
Oldervoll et al demonstrated a borderline significant decrease 
in total fatigue subscale scores.45 Similarly, Oldervoll et al re-
ported a statistically significant improvement in the dyspnea 
subscore before and after intervention.45

Only the three included case reports assessed objective mea-
sures of physical fitness, and only one of the remaining studies as-
sessed objective measures of physical function (Table 3). All three 
case reports observed an increase in work capacity and physical 

fitness measures post exercise.22,23,30 Oldervoll et al found a statis-
tically significant improvement in the 6-minute walk and timed 
sit-to-stand before and after intervention, which was not reflect-
ed in their patient-reported physical functioning outcome.45

Discussion
This systematic review summarizes the available evidence of 

physical activity as a supportive care intervention in palliative 
cancer patients. There was a paucity of evidence of physical 
activity as a supportive care intervention in palliative cancer 
patients: of 6,036 studies identified in the initial screen, only 
6 studies fulfilled all inclusion criteria. All six were pilot stud-
ies, and only one of the included studies had a control group. 
Although the ability to generalize findings across this patient 
population was precluded, the use of small sample sizes and the 
absence of control groups are inherent in gathering pilot data.

The predominance of pilot and feasibility studies is reflec-
tive of the emerging nature of this research area, and the cur-
rent state of evidence appears to follow this natural evolution. 
The objective of these primary studies was not to establish 
efficacy but, rather, to determine whether palliative cancer 
patients were interested in, and able to tolerate, physical activ-
ity interventions and whether it was feasible to conduct these 
interventions in this frail population. Although methodologic 
quality assessment is generally a fundamental component of 
systematic reviews, current quality criteria have been devel-
oped for efficacy trials rather than pilot and feasibility studies.

Nevertheless, there are promising findings from these pre-
liminary studies of physical activity interventions in palliative 
cancer patients. Throughout the six included studies, the major-
ity of participants were able to tolerate various physical activity 
interventions. The sole RCT showed a statistically significant 
slower rate of decline in total well-being, as well as a statistically 
significant slower rate of increase in total fatigue, between treat-
ment and control groups.28 The two single-group pre- to post-
intervention trials demonstrated trends of improvement in pa-
tient-reported QOL, fatigue, and physical functioning.45,46 Three 
case reports showed improvement in selected outcomes.22,23,30 
Overall, these studies indicate that select palliative cancer pa-
tients are able to complete physical activity interventions and 
that at least some of these patients report improvement in sup-
portive care outcomes post intervention.

It is clear, however, that more feasibility studies are required 
to advance this emerging field of research. Although it is en-
couraging that select palliative cancer patients are able to toler-
ate physical activity, which subgroups of this population would 
most benefit is still unknown. Moreover, the characteristics dif-
ferentiating palliative cancer patients who are interested and 
able to participate in physical activity interventions from those 
who are not require further definition. The six included studies 
employed a broad range of both patient-reported and objective 
measures of supportive care outcomes, many of which have not 
been previously tested or validated in palliative cancer popula-
tions; further studies are needed to develop and refine stan-
dardized outcome assessments for these physical activity inter-
ventions to facilitate comparisons among different trials.
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Table 2
Patient-Reported Outcomes of Studies Examining Physical Activity Interventions in Palliative Cancer Patients

Study 	 Quality of life (tool/score)	ph ysical function (tool/score)	fati gue (tool/score)	s ymptoms

Porock et al,	G raham and Longman’s QOL	N one reported	 Incomplete data for all time	 Incomplete data 
2000	 scale; mean QOL rating: 5.3		  points 
(Australia)46	 (day 0); 6.1 (day 7); 6.6 (day 14)	
Crevenna	 SF-36; general health perception	 SF-36; physical functioning	 SF-36; vitality/fatigue subscale:	 SF-36; pain subscale: pre- 
et al, 2003	 subscale: pre-intervention, 65;	 subscale: pre-intervention, 65;	 pre-intervention, 25; post-	 intervention, 22; post- 
(Austria)22	 post-intervention, 62	 post-intervention, 85	 intervention, 50	 intervention, 41
Crevenna	N one reported	N one reported	N one reported	 SF-36; incomplete data 
et al, 2003 
(Austria)23

Kelm et al,	G IQLI; pre-intervention: 106; 	N one reported	N one reported	N one reported 
2003	 post-intervention: 129 (+21.6%  
(Germany)30	 difference)
Headley et al, 	 FACIT–F; total scores: t[49] = 2.31,	 FACIT–F; functional well-being	 FACIT–F; fatigue subscale;	N one reported 
2004 (USA)28	 P = 0.0254; decline in total well-	 subscale: no significant differ-	 t[49] = 2.78, P = 0.0078; decline 
	 being slower in experimental 	 ence between groups at any	 in fatigue slower in experimental 
	 group than in control group	 time point 	 group than in control group
Oldervoll 	 EORTC QLQ-C30; global QOL	 EORTC QLQ-C30; physical	 Fatigue Questionnaire; total fatigue	 EORTC QLQ-C30; nausea/ 
et al, 2005, 	 subscale: pre-intervention, 61	 functioning subscale: 	 subscale: pre-intervention, 17.5	 vomiting; pre-intervention, 
2006	 (20); post-intervention, 64 (20);	 pre-intervention, 65 (20); 	 (4.7);  post-intervention, 15.5 (5.8); 	 18 (25), post-intervention, 
(Norway)44,45	 P = 0.26	 post-intervention, 67 (22);	 P = 0.06; mental fatigue subscale: 	 14 (19); P = 0.26; pain: pre- 
		  P = 0 62	 pre-intervention, 5.3 (1.7); post-	 intervention, 41 (35); post- 
			   intervention, 5.1 (2.0); P = 0.42;	 intervention, 37(34; P = 0.36; 
			   physical fatiguesubscale: pre-	 dyspnea: pre-intervention, 
			   intervention, 12.2 (3.6); post-	 42 (33); post-intervention,  
			   intervention, 10.4 (4.1); P = 0.04	 30 (31); P = 0.006; appetite 
				    loss; pre-intervention, 37 
				    (38); post-intervention,  
				    28 (35); P = 0.07

Abbreviations: QOL = quality of life; SF-36 = Short Form 36 Survey; GIQLI = Gastrointestinal Quality of Life Index; FACIT–F = Functional Assessment of Chronic Illness Therapy–Fatigue version IV; 
EORTC QLQ-C30 = European Organization for Research and Treatment of Cancer Core Quality of Life Questionnaire

Table 3
Objective Outcomes of Studies Examining Physical Activity Interventions in Palliative Cancer Patients

Study 	ph ysical function (tool/score)	ph ysical fitness (tool/score)

Porock et al, 2000	N one reported	N one reported 
(Australia)46

Crevenna et al, 2003	N one reported	 Heart rate at submaximal workload: pre-intervention,  
(Austria)22		  135 beats/min; post-intervention, 103 beats/min (–23.7%);  
		  peak work capacity: pre-intervention, 114; post-intervention, 
		  137 (+20.2%); endurance capacity: pre-intervention,  69%; 
		  post-intervention, 84% (+20.3%)
Crevenna et al, 2003	N one reported	 Heart rate at maximal workload: pre-intervention, 178  
(Austria)23		  beats/min; post-intervention, 191 (+7.3%); peak oxygen 
		  uptake: pre-intervention, 20.3, post-intervention, 31 (+52.7%); 
		  peak work capacity: pre-intervention, 129; post-intervention, 
		  175 (+35.7%)
Kelm et al, 2003	 Incomplete data	 Heart rate: –10%; lactate concentration: –21.5%; forced 
(Germany)30		  expiratory volume in 1 second (FEV1): pre-intervention, 2.48; 
		  post-intervention, 2.80 (+12.9%); forced vital capacity (FVC): 
		  pre-intervention, 3.27; post-intervention, 3.64 (+11.3%); 
		  inspiratory vital capacity: pre-intervention, 3.32; post- 
		  intervention, 3.61 (+9.0%)
Headley et al, 2004	N one reported	N one reported	  
(USA)28			 
Oldervoll et al, 2005, 	 Six-minute walk: pre-intervention, 481 (144); post-	N one reported 
2006 (Norway)44,45	 intervention, 510 (156); P = 0.007; timed sit-to-stand:  
	 pre-intervention, 5.1 (2.3); post-intervention, 4.1 (1.4) 
	 P = 0.001; functional reach: pre-intervention, 30.4 (6.9); 
	 post-intervention, 32.8 (8.3); P = 0.07
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Most important, none of the studies reported assessing the 
physical activity needs, interests, and preferences of palliative 
cancer patients prior to developing their physical activity in-
terventions. In addition, none of the studies reported assessing 
the underlying physical activity behavior or determinants of 
this population. The primary aim of palliative care is to maxi-
mize QOL; thus, identifying the unique priorities and prefer-
ences of palliative cancer patients is a critical first step toward 
this goal. Designing an intervention based on the patients’ 
identified programming interests and needs may optimize re-
cruitment and adherence rates and may potentially increase 
efficacy with respect to supportive care outcomes.58 Clearly, 
future pilot studies that elicit the specific physical activity be-
havior, determinants, interests, and preferences of palliative 
cancer patients are warranted prior to developing physical ac-
tivity interventions for this population.

Currently, ours is the first systematic review of the available 
evidence of physical activity as a supportive care intervention 
in palliative cancer patients. The initial screen of 14 electronic 
databases, hand-searching of three major palliative care journals 
and two major palliative care conference proceedings, includ-
ing reference lists, yielded 6,036 studies, which attests to the 
comprehensiveness of the search strategy. Furthermore, field 
experts were contacted to identify unpublished studies, and 
non–English language articles were translated, thus increasing 
the potential yield of studies. Study selection, data abstraction, 
and quality assessment were performed independently by two 
reviewers, thus enhancing the rigor of the review.

A potential limitation of this review was the restriction of 
participant definition by clinician-estimated life expectancy. 
Defining a “palliative” population has been identified as one 
of the top methodologic challenges of conducting palliative 
care research; with respect to cancer, there is no standardized 
definition of a palliative patient, and multiple terms such as 
“advanced cancer,” “end-stage cancer,” and “terminal cancer” 
have been used without uniform consensus as to the descrip-
tion of the eligible population.59 By narrowing our systematic 
review inclusion criteria to studies of cancer patients with a 
clinician-estimated prognosis of 12 months or less, our over-
all yield of included studies was restricted: 5% of potentially 
relevant studies (7 of 154) were excluded based upon this 
criterion. The majority of excluded studies did not report on 
participant life expectancy or actual survival; therefore, the 

reviewers estimated life expectancy of the participants based 
upon the reported medical data. Prognostication by clinicians, 
however, has been found to be inaccurate, and current tools 
for survival prediction require further refinement and valida-
tion in the terminally ill population.60

Another potential limitation was the a priori decision to ex-
clude studies that involved a mixed population of different stag-
es of disease if they did not report data or analyze data separately 
by disease stage. Six percent of potentially relevant studies (9 of 
154) were excluded based on this decision; nearly all of these 
studies reported the number of participants in each stage I to IV, 
but the outcome data were presented cumulatively for the entire 
cohort. This decision may have restricted our yield of included 
studies and hence impacted the overall quality of the review.

Conclusion
Few studies have examined physical activity in palliative 

cancer patients, and the current evidence is limited largely 
to case reports and uncontrolled trials. Nevertheless, these 
preliminary studies provide some evidence that at least some 
palliative cancer patients are willing and able to tolerate physi-
cal activity interventions, with some patients demonstrating 
improvement in some supportive care outcomes post interven-
tion. The potential role for physical activity as a supportive 
care intervention is promising, and further feasibility studies 
are needed to substantiate preliminary findings and further ad-
vance this emerging area of research. Consensus is required to 
develop common definitions for palliative cancer populations, 
interventions, and outcomes to validate findings, justify inter-
pretations, and make meaningful recommendations to patients 
and their families.
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