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Abstract

The importance of physical activity for chronic disease prevention and management has become
generally well accepted. The number of research interventions and publications examining the
benefits of physical activity for patients with cancer has been rising steadily. However, much of
that research has focused on the impact of physical activity either prior to or early in the cancer
diagnosis, treatment, and survivorship process. Research focusing on the effects of physical
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activity, specifically for patients with advanced-stage cancer and poorer prognostic outcomes, has
been addressed only recently. The purpose of this article is to examine the state of the science for
physical activity in the advanced-stage disease subset of the cancer population. Exercise in a
variety of intensities and forms, including yoga, walking, biking, and swimming, has many health
benefits for people, including those diagnosed with cancer. Research has shown that, for people
with cancer (including advanced-stage cancer), exercise can decrease anxiety, stress, and
depression while improving levels of pain, fatigue, shortness of breath, constipation, and
insomnia. People diagnosed with cancer should discuss with their oncologist safe, easy ways they
can incorporate exercise into their daily lives.

Substantial research exists on physical activity (PA) regarding generally healthy individuals,
as well as those with chronic diseases. Some of the most common benefits of activity are
understood to be improved mood, prevention or management of chronic diseases (e.g.,
hypertension, diabetes, hyperlipidemia), increased energy, and more restful sleep (Blair &
Morris, 2009). PA is now considered a common disease prevention and management
modality within current clinical practice guidelines (Haskell et al., 2007). Specifically,
within oncology research, findings have shown an association among sedentary lifestyles
and increased risk of developing a malignancy (Pan, Ugnat, Mao, & Canadian Cancer
Registries Epidemiology Research Group, 2005; Patel, Rodriguez, Pavluck, Thun, & Calle,
2006). In addition, PA is increasingly being researched as a nonpharmacologic method to
optimize patient outcomes by increasing the length of survival after cancer diagnosis and
treatments (Courneya & Friedenreich, 2001) while also managing physical and
psychological symptoms commonly reported in this patient population (Jones & Peppercorn,
2010; Speck, Courneya, Masse, Duval, & Schmitz, 2010). Several key studies have found
PA to be inversely related to risk of disease recurrence and overall mortality in patients with
breast or colorectal cancers (Holmes, Chen, Feskanich, Kroenke, & Colditz, 2005; Jones &
Peppercorn, 2010; Meyerhardt et al., 2009).

Symptom-related research in patients diagnosed with a malignancy has shown that PA is
associated with decreases in physiologic symptoms such as pain, peripheral neuropathy, and
fatigue, as well as psychological symptoms of anxiety and depression (Mustian et al., 2009;
Nicholas et al., 2007; Oldervoll et al., 2006; Stevinson et al., 2007, 2009). As a result of
these positive physical and psychological effects, PA has shown the potential to improve
health-related quality of life (HRQOL) and the functional status of patients before, during,
and after cancer treatment (Holmes et al., 2005; Jones & Peppercorn, 2010; Meyerhardt et
al., 2009; Mustian et al., 2009; Nicholas et al., 2007; Oldervoll et al., 2006; Speck et al.,
2010).

The positive findings related to the use of PA in patients with cancer have spurred an
increased interest in the benefits of exercise throughout the various cancer-related
trajectories. In an effort to facilitate and stimulate research on PA in the oncology care
setting, Courneya and Friedenreich (2007) developed the Physical Activity and Cancer
Control (PACC) framework. The PACC framework identifies six cancer-related time
periods that fall either into pre-or postdiagnosis. Prediagnosis includes prescreening
(prevention) and screening (detection), whereas postdiagnosis includes pretreatment
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(treatment preparation and coping), treatment (treatment effectiveness and coping),
survivorship (recovery and rehabilitation), and end-of-life issues (palliation and survival)
(Courneya & Friedenreich, 2007).

In patients with advanced-stage cancer, fatigue is the most prevalent symptom experienced
and reported (Bruera & Yennurajalingam, 2010; Portenoy & Itri, 1999; Yennurajalingam,
Palmer, Zhang, Poulter, & Bruera, 2008). Yennurajalingam et al. (2008) reported that
fatigue most likely has the greatest influence on a patient’s HRQOL when compared with all
other cancer-related symptoms because it commonly interferes with normal life activities.
Patients who experience fatigue often also experience decreased memory, generalized
weakness, decreased social involvement, and emotional lability (Portenoy & Itri, 1999) and
have a lower functional status (Yennurajalingam et al., 2008). Given this knowledge,
additional investigation regarding the benefits of PA in patients with advanced-stage cancer
is warranted.

The majority of research and reviews conducted have included patients who are in one of the
first five cancer-related time periods identified by the PACC framework (prescreening,
screening, pretreatment, treatment, and survivorship). Although one systematic review of
PA did focus on the end-of-life cancer-related time period, it only included a palliative care
population (Lowe, Watanabe, & Courneya, 2009). The current article reports on the findings
of a systematic, comprehensive literature review conducted from November 2006 to May
2007 to examine the effectiveness of PA as an intervention for patients with cancer who fall
within the PACC-defined end-of-life time period (i.e., palliation and survival).

A literature search was conducted using Ovid, MEDLINE®, CINAHL®, and PubMed. Key
words and phrases used in the literature search included advanced cancer, metastatic
cancer, exercise, physical activity, supportive care, and rehabilitation. To be included in this
review, articles had to be written in English, published after 1991, and focus on adult
participants with advanced-stage cancer, and examine the effects of a form of PA. The
articles reviewed included a variety of study designs, including retrospective chart reviews,
feasibility studies, case studies, and randomized trials. For purposes of this article, staging
and metastatic involvement were used to define advanced-stage cancer. In addition, the
PACC framework was used to guide the selection of studies that included either patients in a
palliative care setting or those who were categorized by the Institute of Medicine’s
definition of survivorship: “the period following first diagnosis and treatment and prior to
the development of a recurrence of cancer or death” (Courneya & Friedenreich, 2007, p.
243). PA included any form of additional physical movement that resulted in increased
energy expenditure (e.g., physical aerobic activity, group exercise, rehabilitation exercises).

The overall goal of this article is to provide a systematic, unbiased review of the best
evidence currently available for healthcare practitioners and patients. The authors initially
attempted to use the Jadad scale (Jadad et al., 1999) to assess the methodologic quality of
the current evidence. However, given the limited amount of literature on PA in patients with
advanced-stage cancer, the authors decided that a scoring rubric did not give sufficient merit
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to the selected mixed-method studies identified, because many did not include rigorous
measurement criteria such as randomization and participant blinding and would have been
rejected for inclusion using the Jadad scale. Therefore, a total of 16 research articles of
either qualitative or quantitative methods that met the inclusion criteria were selected (see
Table 1).

Exercise in Patients With Advanced-Stage Cancer

The benefits of PA are consistently documented as a method to improve vitality, fitness
levels, and HRQOL while decreasing many negative symptoms associated with cancer
treatment and the disease process. However, whether exercise is a safe and feasible
intervention for patients with advanced-stage cancer is not known. Although all 16 articles
supported the safety and feasibility of PA for patients with advanced-stage cancer, only 6 of
the 16 articles specifically addressed the safety and feasibility associated with introducing a
PA program to patients diagnosed with advanced-stage cancer.

In one of the six publications, the study focused specifically on the safety and feasibility of
cardiopulmonary exercise testing (CPET) in patients with advanced-stage cancer (Jones et
al., 2007). CPET is a procedure that can produce results that assist in determining the
appropriate prescription for safe and efficacious PA. The findings from this feasibility study
showed an adverse event rate of 6%; Jones et al. (2007) concluded that this demonstrates a
self-limiting, individualized PA test that is a safe and feasible tool for patients with
advanced-stage cancer.

Two case studies examined the feasibility of aerobic exercise in patients with advanced-
stage cancer. In one study, a 55-year-old man diagnosed with advanced hepatocellular
cancer completed six weeks of monitored aerobic exercise (Crevenna, Schmidinger, Keilani,
Nuhr, Nur, et al., 2003). In the second study, a 48-year-old woman with metastatic breast
cancer was able to participate in monitored aerobic exercise three times a week for one year
(Crevenna, Schmidinger, Keilani, Nuhr, Fialka-Moser, et al., 2003). Neither of those
patients experienced any adverse events or difficulties in completing the exercise program.

A focus group that included women with metastatic breast cancer reported widespread
consensus among the participants that yoga is an appropriate and useful method of PA
(Carson et al., 2007). Similar findings regarding group PA were reported in a study
involving patients in a palliative care setting (Paltiel, Solvoll, Loge, Kaasa, & Oldervoll,
2009). However, this study also concluded that, in this population, having a PA leader who
is familiar with patients with cancer and those in a palliative care setting is important so that
he or she understands and is able and willing to modify the program as participants’
situations change (Paltiel et al., 2009). Oldervoll et al. (2005) acknowledged that although it
may be challenging to implement and complete a PA program for this population, it still is
feasible. All six articles concluded that PA is a safe and possible intervention for patients
with advanced-stage cancer.
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Physical Activity Interest and Preference

The potential benefits that patients with advanced-stage cancer may receive with the
inclusion of PA as supportive therapy is inconsequential if the patients are not willing or
interested in participating in activity of any kind. Therefore, understanding what this
population is interested and able to participate in is important. However, only 3 of the 16
studies examined the interests and preferences for PA in patients with advanced-stage
cancer. Findings from two studies show that as many as 63%-92% of patients diagnosed
with advanced-stage cancer are interested and physically able to participate in PA (Lowe,
Watanabe, Baracos, & Courneya, 2010; Oldervoll et al., 2005). Walking was the preferred
form of PA for 72% of participants, and 12% were interested in resistance training. About
66% of participants reportedly preferred to engage in less than 20 minutes of PA per session,
and 56% preferred to participate in as many as three sessions of PA per week (Lowe et al.,
2010).

Preferences for group PA were not uniform across studies. Lowe et al. (2010) reported that
54% of participants expressed strong preference to participate in non-group PA. However,
Oldervoll et al. (2005) found that 77% of participants preferred group PA, with only 15%
expressing a preference to complete non-group PA. In addition, a qualitative study found
that a group setting for PA provided a method of coping for participants (Paltiel et al., 2009).
Participants also expressed how the group setting positively transitioned the focus and
attention from sickness to health; for these participants, group PA was also seen as a
motivational factor given the commitment it created (Paltiel et al., 2009).

The environment should be considered when designing an intervention that includes PA. A
gym was an unsuitable setting, even for participants who, prior to their diagnosis, engaged
regularly in PA at a gym (Paltiel et al., 2009). They explained that, in an environment where
high performance was expected, their physical appearance and concept of health were not
compatible with that setting anymore (Paltiel et al., 2009). Therefore, an environment
endorsing PA, but also accepting sickness and varying performance levels from one day to
the next, was seen as positive and instilled a sense of control (Paltiel et al., 2009). Oldervoll
et al. (2005) found that one participant (3%) preferred to complete PA at home, three (9%)
preferred the physiotherapy institute, 12 (36%) preferred to divide the PA location between
home and hospital, and 16 (47%) preferred solely the hospital setting. However, in the study
completed by Lowe et al. (2010), 42 participants (84%) preferred engaging in PA in the
home setting.

Although varying views were expressed among participants as to where PA should occur,
the main consensus was that PA is something that this population is willing and able to
complete. One study also reported that all participants (n = 34) expressed a need for a PA
group, which was greater in those with advanced-stage disease, and poorer perceived state of
health found it important to participate in group PA (Paltiel et al., 2009). Therefore, when
designing and implementing PA interventions, taking into consideration the preferences and
needs of the specific population is warranted and necessary.
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Physical Activity and Functional Status

Patients with advanced-stage cancer have a high incidence of decreased physical functioning
related to the cancer treatment and the progression of their disease. Findings have shown
that as many as 30% of cancer survivors report functional impairment years after their
treatment had been completed (Dimeo, 2001). Dietz (1981) reported that, in about one-third
of patients with cancer, the reduction in physical functioning was attributable to physical
inactivity. Therefore, one goal should be optimizing the functional abilities that remain in
patients with advanced-stage cancer (Ferrans, Zerwic, Wilbur, & Larson, 2005; Stewart et
al., 1989), and one approach to that is through PA (Mustian et al., 2009; Oldervoll et al.,
2005, 2006).

In the current literature review, eight studies examined the effects of PA on functional
activity in patients with advanced-stage cancer. In one study, findings revealed that, for
patients with a terminal illness who participated in rehabilitation, the functional activities of
daily living improved by a rate of 27% ('Yoshioka, 1994). Similarly, the use of physical
therapy in patients with advanced-stage cancer in a palliative care unit showed that 56% had
functional improvements within the second week of the program, and for 33%, this
functional improvement was maintained through the entire intervention (Montagnini, Lodhi,
& Born, 2003). In two separate case studies, the participants had improvements in physical
functioning. Specifically, a woman with metastatic breast cancer estimated her physical
performance to have increased by 40%, and a man with hepatocellular carcinoma reported
an increase of 30% (Crevenna, Schmidinger, Keilani, Nuhr, Fialka-Moser, et al., 2003;
Crevenna, Schmidinger, Keilani, Nuhr, Nur, et al., 2003). In addition, a group exercise
program for patients in a palliative care setting observed significant improvements in role (p
= 0.006) and social (p = 0.008) functioning (Oldervoll et al., 2006).

However, two studies found improvements that were not statistically significant among
study participants. With an intervention of physiotherapy for patients in a palliative care
setting, Laakso, McAuliffe, and Cantlay (2003) found that, although a clinically significant
difference existed, it was only a trend toward significance (p = 0.09) between the standard
care and intervention groups; that is, at mid-survival the intervention group was functionally
more independent than the standard care group. Using self-reported activity levels in a group
of patients in a palliative care setting, one study found that those who engaged in more than
30 minutes per day of PA showed trends toward better functioning (Lowe, Watanabe,
Baracos, & Courneya, 2009). However, a study examining seated exercise in women with
advanced-stage breast cancer did not find significant differences in functional well-being
(Headley, Ownby, & John, 2004).

Physical Activity and Symptoms

Patients with cancer often experience multiple concurrent symptoms (i.e., symptom clusters)
that are disruptive or debilitating and occurr as a result of the treatment and the disease
process. In adult patients with cancer, studies have noted that symptoms typically are
multiple and vary widely depending on treatment and stage of the disease (Carr et al., 2002).
The most common symptom cluster observed in patients with advanced-stage cancer
includes pain, fatigue, nausea, and dyspnea, with fatigue being the most common, most
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disruptive, and longest lasting symptom according to 60%-90% of patient reports (Barnes &
Bruera, 2002). Those findings are clinically significant given that fatigue affects physical,
cognitive, and functional aspects of a patient’s life and subsequently his or her HRQOL
(Barnes & Bruera, 2002).

Ten of the 16 studies reported the effects of PA on symptom management, with the majority
of these studies examining the participants’ fatigue and pain ratings. Headley et al. (2004)
conducted a randomized, controlled trial to examine the effects of seated exercise in women
with advanced-stage breast cancer. In the study, the women randomized into the seated
exercise intervention group showed statistically lower fatigue scores compared to the usual
care group (p = 0.02). Similarly, a pilot study examining the effects of yoga in women with
metastatic breast cancer found that, on the day after the women practiced yoga, they were
significantly more likely to report lower levels of pain (p = 0.03) and fatigue (p = 0.05)
(Carson et al., 2007). Also of interest are findings from the study by Porock, Kristjanson,
Tinnelly, Duke, and Blight (2000), who investigated the Duke Energizing Exercise Plan
(DEEP). During the study, participants were able to increase activity levels without
increasing their fatigue levels.

In the case studies by Crevenna, Schmidinger, Keilani, Nuhr, Fialka-Moser, et al. (2003) and
Crevenna, Schmidinger, Keilani, Nuhr, Nur, et al. (2003), the SF-36® questionnaire was
used and showed improvements in mental health, pain, and vitality for the participants. In
addition, the 48-year-old woman self-reported receiving immense benefits from the exercise,
stating that her daily fatigue level had been reduced by about 20% and her sleep pattern had
improved by 100% (Crevenna, Schmidinger, Keilani, Nuhr, Fialka-Moser, et al., 2003).

In the studies that specifically focused on patients in a palliative care setting, similar
symptom improvement also was noted. In one study, patients in a palliative care setting
were asked to participate in 50 minutes of group exercise twice a week for six weeks, during
which the patients’ physical fatigue decreased significantly (p < 0.05) (Oldervoll et al.,
2006). In addition, Paltiel et al. (2009) examined the experiences of patients in a palliative
cancer setting with a group exercise program and found that participants reported relief of
mental stress and anxiety. Laakso et al. (2003) studied the impact of physiotherapy on
patients in a palliative care setting and found that the patients who received optimized levels
of physiotherapy experienced significant improvements in pain (p = 0.05), as well as strong
trends toward lessened fatigue (p = 0.08) and improved appetite (p = 0.09). In addition,
although p values for between-group differences in symptoms measured were not reported,
the intervention group showed clinically significant improvements when compared to the
standard care group (Laakso et al., 2003). The majority of terminally ill patients with cancer
in a hospice facility who participated in a PA-based rehabilitation-like program showed
improvements in symptoms such as pain, dyspnea, edema, and constipation (Yoshioka,
1994).

Most of the studies (70 %) investigating PA’s effect on physical symptoms reported findings
related to fatigue and pain, which are two of the most common symptoms affecting activity
levels. However, some of the studies (40%) included in the review also found improvements
in other symptoms. The study conducted by Carson et al. (2007) found that women who
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practiced yoga also were more likely to experience higher levels of invigoration (p < 0.01),
acceptance (p = 0.02), and relaxation (p = 0.03). The DEEP intervention study also showed
strong trends toward decreased levels of anxiety, although the p value was not reported
(Porock et al., 2000). Lowe, Watanabe, and Courneya (2009) generally found an association
between self-reported PA and level of symptoms experienced, such as anxiety, depression,
and nausea, with individuals who report higher levels of activity also reporting better control
of those symptoms.

Physical Activity and Health-Related Quality of Life

Quality of life (QOL) has been used within the healthcare profession to measure health-
related outcomes since the 1960s (Neugarten, Havighurst, & Tobin, 1961). However, it was
not until the 1990s that nursing began to conceptualize QOL and develop a universal
definition (Meneses & Benz, 2010). Simplistically defined, QOL is the perceived
satisfaction an individual experiences in his or her current life circumstance (Young &
Longmanm, 1983). HRQOL often is used to focus specifically on outcomes related to
disease and treatment—influences related to an individual’s health (Ferrans et al., 2005).
Four specific domains are accepted as contributing to an individual’s overall HRQOL.:
symptom status, functional status, general health perceptions, and overall QOL (Ferrans,
2010). In general, HRQOL is accepted as subjective, unique for each individual, and
dependent on personal and environmental factors.

Nine of the 16 studies reviewed addressed HRQOL in relation to PA in patients with
advanced-stage cancer. Of those nine studies, seven showed an increase in the reported
HRQOL of the participants. The two case studies described by Crevenna, Schmidinger,
Keilani, Nuhr, Fialka-Moser, et al. (2003) and Crevenna, Schminger, Keilani, Nuhr, Nur, et
al. (2003) reported that, after six weeks of aerobic exercise, the woman with metastatic
breast cancer reported her HRQOL to have improved by 50%, and the man with
hepatocellular cancer reported his HRQOL to have improved by 30%. Kelm et al. (2003)
examined the effects of physical training during intrahepatic chemotherapy in participants
with metastatic rectal cancer. The Gastrointestinal Quality of Life Index, used to measure
the participants’ HRQOL after 20 weeks of the intervention, showed a reported increase of
22%. In addition, the 28-day DEEP exercise intervention study in patients with advanced-
stage cancer showed a trend toward improved HRQOL, although neither p values nor
percent increase were reported (Porock et al., 2000).

For patients in palliative care settings, specifically, the impact of physiotherapy showed an
improvement trend, with weak but significant correlations between the intervention and
usual care groups (r = 0.63, p < 0.01) (Laakso et al., 2003). PA in patients under long-term
palliative care showed an increase in HRQOL in the consecutive weeks of the study and a
correlation with the PA level (Pop & Adamek, 2010). In addition, the patients with
advanced-stage cancer receiving palliative care who walked at least 30 minutes per day were
found to have higher total HRQOL scores compared to those who exercised less (p = 0.046)
(Lowe, Watanabe, & Courneya, 2009).

In the remaining two studies that addressed HRQOL in relation to PA in patients with
advanced-stage cancer, findings did not show improvements in HRQOL reported by
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participants. Specifically, the study comparing usual care to seated exercise in women with
advanced-stage breast cancer showed that, although both groups reported declines in
HRQOL, the intervention group had a slower decrease in reported HRQOL through four
cycles of chemotherapy, with trends toward significance (p = 0.07) (Headley et al., 2004).
The study by Oldervoll et al. (2006) found that global HRQOL remained stable over the six-
week physical exercise intervention with patients in palliative care settings.

Implications for Practice

Understanding the desires, capabilities, and benefits related to PA in patients with advanced-
stage cancer is not only beneficial, but necessary to make the best recommendations for
patients and their families. Nurses in key practice settings can discuss PA options and make
an impact providing education and support to patients, their families, and care partners.
Oncology nurses should routinely inquire about patients’ activity patterns, as well as offer
advice, counseling, and encouragement relating to either maintaining or increasing PA.
Improving, delaying decline or maintaining functional status, symptom management, and
HRQOL for patients with advanced-stage cancer through the use of PA has the potential to
reduce care partner burden, as well as medical costs associated with longer stays in hospitals
or skilled nursing facilities. In addition, knowing that many patients with cancer seem to
enjoy the motivation and support that group PA provides, developing a PA group program
led by a trained exercise physiologist could be supported by many patients. Therefore, the
routine education, support, inquiry into personal PA practice, and the development of
personalized PA programs for patients with advanced cancer, may be an important method
to manage some of the common side effects of advanced-stage cancer and its treatment,
which contribute to a decreased HRQOL.

Conclusion

Findings support the use of PA, not only as a safe and feasible intervention in patients with
advanced-stage cancer, but also as a potential method to manage functional decling,
symptom management, and HRQOL for this unique group of patients. Consideration should
be given to the PA setting and the option for group PA, with the specific interests and
unique needs of each patient allowed for. Another consideration should be the availability of
healthcare professionals during PA for the patients, as Crevenna, Schmidinger, Keilani,
Nuhr, Fialka-Moser, et al. (2003) and Crevenna, Schmidinger, Keilani, Nuhr, Nur, et al.
(2003) found. In those studies, the patients attributed much of the benefit they received from
the PA to the competence of the medical staff during the exercise sessions. Knowledge and
information regarding PA in this special patient population is still in its infancy. Therefore,
additional investigation into successful models of PA that contain clear guidelines is
necessary and could be beneficial.

The potential benefits of PA as a complementary treatment modality for patients with cancer
are well documented. PA may be one intervention that not only promotes and encourages
living and enjoying life to the very end, but also assists in alleviating many common side
effects experienced by patients with progressing disease. Therefore, the inclusion of PA in
this population is warranted to improve the HRQOL of patients and care partners, as well as
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potentially reduce healthcare-related costs associated with the care of patients with
advanced-stage cancer.

Acknowledgments

Funding was received through a grant by the National Center for Complementary and Alternative Medicine
(NCCAM) at the National Institutes of Health (#5-K07-AT002943).

The authors gratefully acknowledge Jewel Holmberg, administrative assistant, and Rochelle Jobes, BSN, RN, for
their editorial assistance with this article.

References

Barnes EA, Bruera E. Fatigue in patients with advanced cancer: A review. International Journal of
Gynecological Cancer. 2002; 12:424-428. [PubMed: 12366656]

Blair S, Morris J. Healthy hearts and the universal benefits of being physically active: Physical activity
and health. Annals of Epidemiology. 2009; 19:253-256. [PubMed: 19344864]

Bruera E, Yennurajalingam S. Challenge of managing cancer-related fatigue. Journal of Clinical
Oncology. 2010; 28:3671-3672. [PubMed: 20625135]

Carr, D.; Goudas, L.; Lawrence, D.; Pirl, W.; Lau, J.; DeVine, D.; Miller, K., editors. Evidence Report/
Technology Assessment No 61. Rockville, MD: Agency for Healthcare Research and Quality;
2002. Management of cancer symptoms: Pain, depression, and fatigue. (prepared by the New
England Medical Center Evidence-Based Practice Center under Contract No 290-97-0019), AHRQ
Publication No. 02-E032

Carson JW, Carson KM, Porter LS, Keefe FJ, Shaw H, Miller JM. Yoga for women with metastatic
breast cancer: Results from a pilot study. Journal of Pain and Symptom Management. 2007;
33:331-341.10.1016/j.jpainsymman.2006.08.009 [PubMed: 17349503]

Courneya KS, Friedenreich CM. Framework peace: An organizational model for examining physical
exercise across the cancer experience. Annals of Behavioral Medicine. 2001; 23:263-272.
[PubMed: 11761343]

Courneya KS, Friedenreich CM. Physical activity and cancer control. Seminars in Oncology Nursing.
2007; 23:242-252. [PubMed: 18022052]

Crevenna R, Schmidinger M, Keilani M, Nuhr M, Fialka-Moser V, Zettinig G, Quittan M. Aerobic
exercise for a patient suffering from metastatic bone disease. Supportive Care in Cancer. 2003;
11:120-122. [PubMed: 12560941]

Crevenna R, Schmidinger M, Keilani M, Nuhr M, Nur H, Zéch C, Quittan M. Aerobic exercise as
additive palliative treatment for a patient with advanced hepatocellular cancer. Wiener Medizinische
Wochenschrift. 2003; 153(9-10):237-240. [PubMed: 12836463]

Dietz, J. Rehabilitation oncology. New York, NY: Wiley; 1981.

Dimeo FC. Effects of exercise on cancer-related fatigue. Cancer. 2001; 92(6 Suppl):1689-1693.

[PubMed: 11598888]

Ferrans CE. Advances in measuring quality-of-life outcomes in cancer care. Seminars in Oncology
Nursing. 2010; 26:2-11. [PubMed: 20152573]

Ferrans CE, Zerwic JJ, Wilbur JE, Larson JL. Conceptual model of health-related quality of life.
Journal of Nursing Scholarship. 2005; 37:336-342. [PubMed: 16396406]

Haskell W, Lee I, Pate R, Powell K, Blair S, Franklin B, Bauman A. Physical activity and public
health: Updated recommendations for adults from the American College Sports Medicine and the
American Heart Association. Circulation. 2007; 116:1081-1093. [PubMed: 17671237]

Headley JA, Ownby KK, John LD. The effect of seated exercise on fatigue and quality of life in
women with advanced breast cancer. Oncology Nursing Forum. 2004; 31:977-983. [PubMed:
15378098]

Holmes MD, Chen WY, Feskanich D, Kroenke CH, Colditz GA. Physical activity and survival after
breast cancer diagnosis. JAMA. 2005; 293:2479-2486.10.1001/jama.293.20.2479 [PubMed:
15914748]

Clin J Oncol Nurs. Author manuscript; available in PMC 2015 April 24.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Albrecht and Taylor

Page 11

Jadad A, Moore RA, Carroll D, Jenkinson C, Reynolds DJ, Gavaghan D, McQuay J. Assessing the
quality of reports of randomized clinical trials: Is binding necessary? Controlled Clinical Trials.
1999; 17:1-12. [PubMed: 8721797]

Jones LW, Eves ND, Mackey JR, Peddle C, Haykowsky M, Joy AA, Reiman T. Safety and feasibility
of cardiopulmonary exercise testing in patients with advanced cancer. Lung Cancer. 2007; 55:225—
232.10.1016/j.lungcan.2006.10.006 [PubMed: 17113185]

Jones LW, Peppercorn J. Exercise research: Early promise warrants further investment. Lancet
Oncology. 2010; 11:408-410.

Kelm J, Ahlhelm F, Weissenbach P, Schliesing P, Regitz T, Deubel G, Engel C. Physical training
during intrahepatic chemotherapy. Archives of Physical Medicine and Rehabilitation. 2003;
84:687-690. [PubMed: 12736882]

Laakso E, McAuliffe AJ, Cantlay A. The impact of physiotherapy intervention on functional
independence and quality of life in palliative care. Cancer Forum. 2003; 27:15-20.

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. Journal of Pain and
Symptom Management. 2009; 38:785-795. [PubMed: 19775864]

Lowe SS, Watanabe SM, Baracos VE, Courneya KS. Physical activity interests and preferences in
palliative cancer patients. Supportive Care in Cancer. 2010; 18:1469-1475. [PubMed: 19902273]

Lowe SS, Watanabe SM, Courneya KS. Physical activity as a supportive care intervention in palliative
cancer patients: A systematic review. Journal of Supportive Oncology. 2009; 7:27-34. [PubMed:
19278175]

Meneses K, Benz R. Quality of life in cancer survivorship: 20 years later. Seminars in Oncology
Nursing. 2010; 26:36-46. [PubMed: 20152577]

Meyerhardt JA, Giovannucci EL, Ogino S, Kirkner GJ, Chan AT, Willett W, Fuchs CS. Physical
activity and male colorectal cancer survival. Archives of Internal Medicine. 2009; 169:2102-2108.
[PubMed: 20008694]

Montagnini M, Lodhi M, Born W. The utilization of physical therapy in a palliative care unit. Journal
of Palliative Medicine. 2003; 6(1):11-17.10.1089/10966210360510073 [PubMed: 12710571]
Mustian KM, Sprod LK, Palesh OG, Peppone LJ, Janelsins MC, Mobhile SG, Carroll J. Exercise for the
management of side effects and quality of life among cancer survivors. Current Sports Medicine

Reports. 2009; 8:325-330. [PubMed: 19904073]

Neugarten BL, Havighurst RJ, Tobin SS. The measurement of life satisfaction. Journal of
Gerontology. 1961; 15:134-143. [PubMed: 13728508]

Nicholas PK, Kemppainen JK, Canaval GE, Corless IB, Sefcik EF, Nokes KM, Gallagher DM.
Symptom management and self-care for peripheral neuropathy in HIV/AIDS. AIDS Care. 2007;
19(2):179-189. [PubMed: 17364396]

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? Palliative and Supportive
Care. 2005; 3:281-287. [PubMed: 17039983]

Oldervoll LM, Loge JH, Paltiel H, Asp MB, Vidvei U, Wiken AN, Kaasa S. The effect of a physical
exercise program in palliative care: A phase Il study. Journal of Pain and Symptom Management.
2006; 31:421-430. [PubMed: 16716872]

Paltiel H, Solvoll E, Loge JH, Kaasa S, Oldervoll L. “The healthy me appears”: Palliative cancer
patients’ experiences of participation in a physical group exercise program. Palliative and
Supportive Care. 2009; 7:459-467. [PubMed: 19939308]

Pan SY, Ugnat AM, Mao Y. Canadian Cancer Registries Epidemiology Research Group. Physical
activity and the risk of ovarian cancer: A case-control study in Canada. International Journal of
Cancer. 2005; 117:300-307.10.1002/ijc.21157

Patel AV, Rodriguez C, Pavluck AL, Thun MJ, Calle EE. Recreational physical activity and sedentary
behavior in relation to ovarian cancer risk in a large cohort of U.S. women. American Journal of
Epidemiology. 2006; 163:709-716. [PubMed: 16495470]

Pop T, Adamek J. The dynamics of physical activity in palliative care patients. Ortopedia
Traumatologia Rehabilitacja. 2010; 2:80-89.

Clin J Oncol Nurs. Author manuscript; available in PMC 2015 April 24.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Albrecht and Taylor

Page 12

Porock D, Kristjanson LJ, Tinnelly K, Duke T, Blight J. An exercise intervention for advanced cancer
patients experiencing fatigue: A pilot study. Journal of Palliative Care. 2000; 16(3):30-36.
[PubMed: 11019505]

Portenoy RK, Itri LM. Cancer-related fatigue: Guidelines for evaluation and management. Oncologist.
1999; 4:1-10. [PubMed: 10337366]

Speck RM, Courneya KS, Masse LC, Duval S, Schmitz KH. An update of controlled physical activity
trials in cancer survivors: A systematic review and meta-analysis. Journal of Cancer Survivorship.
2010; 4(2):87-100. [PubMed: 20052559]

Stevinson C, Faught W, Steed H, Tonkin K, Ladha AB, Vallance JK, Courneya KS. Associations
between physical activity and quality of life in ovarian cancer survivors. Gynecologic Oncology.
2007; 106:244-250. [PubMed: 17493671]

Stevinson C, Steed H, Faught W, Tonkin K, Vallance JK, Ladha AB, Courneya KS. Physical activity
in ovarian cancer survivors: Associations with fatigue, sleep, and psychosocial functioning.
International Journal of Gynecological Cancer. 2009; 19:73-78. [PubMed: 19258945]

Stewart AL, Greenfield S, Hays RD, Wells K, Rogers WH, Berry SD, Ware JE. Functional status and
well-being of patients with chronic conditions. Results from the Medical Outcomes Study. JAMA.
1989; 262:907-913. [PubMed: 2754790]

Yennurajalingam S, Palmer JL, Zhang T, Poulter V, Bruera E. Association between fatigue and other
cancer-related symptoms in patients with advanced cancer. Supportive Care in Cancer. 2008;
16:1125-1130.10.1007/s00520-008-0466-5 [PubMed: 18504622]

Yoshioka H. Rehabilitation for the terminal cancer patient. American Journal of Physical Medicine
and Rehabilitation. 1994; 73(3):199-206. [PubMed: 7515247]

Young KJ, Longman AJ. Quality of life and person with melanoma: A pilot study. Cancer Nursing.
1983; 6:219-225. [PubMed: 6552937]

Clin J Oncol Nurs. Author manuscript; available in PMC 2015 April 24.



1duosnuepy soyiny 1duosnuepy Joyiny 1duosnuepy Joyiny

1duosnuep Joyiny

Albrecht and Taylor

Clin J Oncol Nurs. Author manuscript; available in PMC 2015 April 24.

Page 13



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Albrecht and Taylor

TABLE 1

Research on PA in Patients With Advanced-Stage Cancer From 1994-2010
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Study

Purpose

Design and Sample

Findings

Limitations

Carson et al.,
2007

Determine the feasibility
of a yoga-based
intervention in women
with metastatic breast
cancer, and examine its
effects on pain, fatigue,
distress, invigoration,
acceptance, and
relaxation.

Pilot/feasibility study; N =
13 women with metastatic
breast cancer; X age = 59
years (SD = 44-75 years)

Yoga improved daily
invigoration and acceptance,
with trends for improved pain
and relaxation.

Yoga practice is predictive of
improved levels of next-day
pain, fatigue, invigoration,
acceptance, and relaxation.
Program was appropriate and
very useful.

Small sample size?
limits generalizability
of findings; lack of
control group

Crevenna,
Schmidinger,
Keilani, Nuhr,
Fialka-Moser, et
al., 2003

Determine the feasibility
and effects of an aerobic
exercise program for
patients with bone
metastases.

Prospective case study; 48-
year-old woman with breast
cancer and advanced
metastasis to the lung, liver,
and bone

Exercise was safe, practical, and
feasible.

Compliance was excellent.
Improvements were seen in
endurance, physical and social
functioning, mental health, pain,
vitality, and general health
perception.

Immense benefit was reported
from the PA.

Case study, making
generalizing to other
populations difficult

Crevenna,
Schmidinger,
Keilani, Nuhr,
Nur, et al., 2003

Determine the feasibility
and effects of an aerobic
exercise program for a
patient with advanced
hepatocellular cancer.

Prospective case study; 55-
year-old male with advanced
hepatocellular carcinoma

The exercise was safe, practical,
and feasible, leading to
improvements in physical
performance; physical, role,
emotional, and social
functioning; mental health; pain;
and vitality.

Case study, making
generalizing to other
populations difficult

Headley et al.,
2004

Examine the effects of a
seated exercise program
on fatigue and QOL in
patients with metastatic
breast cancer.

Randomized, controlled
longitudinal trial (N = 32)

Intervention group had a slower
decline in total and physical
well-being and QOL and less
increase in fatigue scores starting
with the third cycle of
chemotherapy.

Potential confounders
such as spousal support;
16% attrition; small

sample size?

Jones &
Peppercorn, 2010

Determine the safety and
feasibility of
cardiopulmonary
exercise testing with
advanced-stage cancer.

Cross-sectional pilot study
enrolling consecutive
patients with inoperable
NSCLC or metastatic breast
cancer (N = 85)

A symptom-limited,
individualized cardiopulmonary
exercise testing appears to be a
relatively safe and feasible
assessment tool to evaluate
physical functioning in patients
with advanced cancer.

Potential selection bias;
exclusion of patients
with low performance
status; cross-sectional
design; small sample

size@

Kelm et al., 2003

Evaluate the role of
strength and endurance
training during
intrahepatic
chemotherapy.

Case study of a 58-year-old
male with rectal
adenocarcinoma

The intervention led to
improvements in endurance and
lung function as well as an
increase in QOL by 22%.

Case study; does not
discuss limitations

Laakso et al.,
2003

Measure the effects of
physiotherapy on QOL
and functional levels in
patients in a palliative
care setting.

Randomized trial (optimal
trial physiotherapy service
versus usual care) (N = 40)

The intervention group was more
likely to be discharged home (p
=0.05) and die at home (p =
0.01).

QOL trends improved in the
intervention group and declined
in the control group.

Small sample size?;
does not discuss
demographics, specific
exercise details; mean
length of study

Lowe et al., 2010

Examine the PA interests
and preferences of
patients in a palliative
care setting.

Cross-sectional survey (N =
50); patients with advanced-
stage cancer aged 18 years
and older with a life
expectancy of less than 12
months

The majority of the participants
were interested and able to
participate in a PA program
(92%).

Home-based PA programs were
preferred by 84%.

Less than 20 minutes of PA once
a day was preferred by 42%.
Walking was the preferred
method of PA (72%).

Small sample size?;
possible selection bias
(self-selection)
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Study

Purpose

Design and Sample

Findings

Limitations

Lowe, Watanabe,
Baracos, et al.,
2009

Examine the association
between PA and QOL in
patients with cancer

receiving palliative care.

Cross-sectional survey (N =
50); advanced-stage cancer
in patients aged 18 years and
older with a life expectancy
of less than 12 months

The study noted trends toward
higher physical functioning in
participants who engaged in 30-
plus minutes of PA per day, and
trends toward better reported
symptoms in those with self-
reported higher PA.

An association was seen between
PA and QOL.

Self-reported data;
small sample size?

Montagnini et al.,
2003

Assess the use of PT in a
hospital-based palliative
care unit, characterize
functional disabilities in
patients who received
PT; identify factors
related to functional
improvement following
PT.

Retrospective chart review
(N =100) (96% of patients
had end-stage cancer)

Less than 40% received PT and
10% improved in activities of
daily living after two weeks.

By week two, improvements
were seen in 56% of patients
receiving PT, and 33% improved
throughout the length of PT
program.

Higher albumin levels correlated
significantly with improved
function.

Patients who were more
independent were more likely to
receive PT referral.

Retrospective design;

difficult to determine if
PT alone facilitated the
improvements observed

Oldervoll et al.,
2005

Identify patients in a
palliative care setting
who are willing and able
to complete a group PA
training program.

Phase II intervention study
(N = 34); diagnosed with
incurable cancer; life
expectancy of less than one
year

Sixty-three percent of patients
with incurable cancer were
willing to participate in PA
program, with 54% completing
the PA program despite severe
illness.

Lack of control group;
mostly Caucasian; small
sample size?; high
attrition (46%)

Oldervoll et al.,
2006

Assess the effects of PA
on physical performance
and QOL in a population
with incurable cancer
and a short life
expectancy.

Phase I pilot study (N = 34)
(15 male and 19 female); life
expectancy of 3-12 months
with a Karofsky
Performance Scale score of
60 or higher

Significant improvements were
found in endurance, emotional
functioning, fatigue, role, and
social functioning.

PA appears to be a feasible way
to improve well-being among
patients with advanced-stage
cancer.

Lack of control group;
mostly Caucasian
participants; small
sample size?; high
attrition (46%)

Paltiel et al.,
2009

Understand the meaning
of PA intervention for
the individual
participant.

Qualitative semi-structured
interview; 5 patients
randomly selected from 34
who completed PA
intervention

An individually adjusted group
exercise program with competent
leaders can provide a setting to
enhance psychological well-
being in patients with cancer
who have a life expectancy of
less than one year.

Small sample size?

Pop & Adamek,
2010

Assess the dynamics of
PA in patients in long-
term palliative care.

Observational (N = 60) (35
female and 25 male); X age
=71 years (SD = 35-71)

PA increased by 10%-20% in
20% of the participants, no
change in 36%, and 44% had a
decrease in activity.

QOL improved in consecutive
weeks of the study and correlated
with PA level.

Small sample size?;
does not address
limitations of study

Porock et al.,
2000

Test the effects of a 28-
day exercise intervention
on levels of fatigue in
patients with advanced-
stage cancer.

Pilot experimental pre-and
post-test design (N = 9) (6
female and 3 male); Eastern
Cooperative Oncology
Group Score greater than 1;
life expectancy greater than
one month

PA levels were increased without
an increase in fatigue.

Trends showed increasing QOL
and lower anxiety, and findings
provided evidence that PA is
suitable for patients in a
palliative care setting.

Small sample size,
type of exercise is not
discussed for each
participant, only length
of stay

Yoshioka, 1994

Determine if physical

therapy in the terminal
stage of cancer can be
significantly effective
for dying patients.

Observation of rehabilitation
intervention (N = 301
terminal patients);
questionnaires mailed to
family members within three
months after patient death (N
=169 returned)

Almost all of the patients
experienced relief from pain,
dyspnea, edema, constipation,
and difficulty completing
activities of daily living, with an
average improvement of 27%.
The questionnaires showed that
88% of the patients desired
ambulation, 78% were satisfied
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Study Purpose Design and Sample Findings Limitations

with rehabilitation, and 98%
were satisfied with terminal care.

a L . . . . . . . .
Small sample sizes in studies enrolling patients with advanced cancer generally are seen because of challenges in recruitment and retention of this
population.

NSCLC—non-small cell lung cancer; PA—physical activity; PT—physical therapy; QOL—quality of life
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