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Nonpharmacologic Approach to Fatigue in Patients
With Cancer
Deirdre R. Pachman, MD,* Katharine A. Price, MD,* and Elise C. Carey, MD*†
Abstract: Cancer-related fatigue is a common yet underappreciated
problem with a significant impact on functional ability and quality of
life. Practice guidelines mandate that all cancer patients and survivors be
screened for cancer-related fatigue (CRF) at regular intervals. Comorbidities that could contribute to fatigue should be treated, and patients with
moderate to severe fatigue should undergo a comprehensive evaluation.
Nonpharmacologic interventions are important tools to combat CRF and
should be incorporated into routine practice. Physical activity, educational
interventions, and cognitive-behavioral therapy have the most supportive
data and can be recommended to patients with confidence. From a practical standpoint, general education on CRF is something that most care providers can readily offer patients as part of routine care. Other interventions
that appear promising but are as yet lacking convincing evidence include
mindfulness-based stress reduction, yoga, and acupuncture. Reiki, Qigong,
hypnosis, and music therapy may be worthy of further investigation.
Key Words: Cancer-related fatigue, cancer, fatigue, symptom
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C

ancer-related fatigue (CRF) is recognized as one of the
most common and debilitating symptoms associated with
cancer and its treatment, and yet it remains underreported and
undertreated.1,2 The National Comprehensive Cancer Network
(NCCN) defines CRF as “a distressing, persistent, subjective
sense of tiredness or exhaustion related to cancer or cancer treatment that is not proportional to recent activity and interferes
with usual functioning.”3 Cancer-related fatigue tends to be more
severe and distressing than fatigue experienced by noncancer patients, and rest does not relieve CRF.3,4 It has been estimated that
approximately 80% of patients undergoing treatment for cancer
will experience some degree of fatigue.5 These symptoms often
improve after treatment completion; however, about 30% of patients will be left with persistent CRF.6 In patients with metastatic
disease, the prevalence of CRF exceeds 75%.3Despite its prevalence, the specific pathophysiology of CRF is not well understood.
Chronic CRF has a negative impact on overall quality of
life and is associated with impaired mood, distress, and increased
disability and health care utilization.7 Indeed, cancer patients perceive fatigue to be among the most distressing symptoms associated
with cancer and its treatments.3,8 Other distressing symptoms, such
as pain or nausea and vomiting can generally be effectively managed with medications. Between cancer survivors and the many
patients currently receiving cancer-directed therapies, there are
more patients than ever suffering from CRF. The lack of consistent benefit of pharmacological treatments for CRF underscores
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the importance of developing nonpharmacologic interventions.
The goal of this review was to describe a practical approach to
the evaluation and management of CRF, with a particular focus
on examining the evidence for the various nonpharmacologic interventions used to treat CRF.

EVALUATING PATIENTS FOR CRF
Given its prevalence and impact on quality of life, guidelines
published by the NCCN and the American Society of Clinical
Oncology recommend regular screening and assessment of CRF,
as well as appropriate management according to their published
guidelines.3,9 The NCCN recommends that all patients be screened
for the presence and severity of CRF at their initial clinic visit, at
regular intervals during and following cancer-directed therapies,
and as clinically indicated. Importantly, CRF most commonly occurs in conjunction with other symptoms and comorbidities, such
as pain, sleep disturbance, depression, and anemia, any one of
which can exacerbate the CRF. As such, patients must be regularly
screened both for CRF and for treatable contributing symptoms
and conditions.
Cancer-related fatigue is a subjective experience that must be
systematically assessed either by patient self-report or by talking
with family and caregivers about CRF’s impact on the patient’s
life and function. The basic screening question recommended
by the NCCN guidelines is straightforward and efficient: “How
would you rate your fatigue on a scale of 0 to 10 over the past
7 days?” On the fatigue scale, a score of 0 to 3 indicated mild fatigue; 4 to 6, moderate fatigue; and 7 to 10, severe fatigue. If
the patient indicates moderate-severe fatigue (a score between
4 and 10), then a more thorough evaluation is indicated.
Further evaluation of CRF requires taking a focused history
and assessing whether the patient has any treatable contributing
factors. The clinician must determine the patient’s current disease
status, consider the potential contribution of cancer-directed therapies to CRF, and determine if the patient is taking any medications that may be exacerbating CRF. In addition, the provider
must assess whether the patient has concurrent symptoms or comorbid conditions that might be contributing to the fatigue and
whether any of those can be improved with treatment.

MANAGING PATIENTS WITH CRF
After treating concurrent symptoms and contributing factors
aggressively, the clinician must assess the patient’s clinical status
and treatment goals in order to make recommendations consistent
with the patient’s wishes and appropriate for the patient’s clinical
status. In all cases, the management of CRF starts with patient
and family counseling and education, including what the patient
should expect based on the patient’s treatment status and level
of illness as well as general strategies for managing fatigue.
Multiple studies have demonstrated the benefit of educational
interventions for patients with CRF,10–12 Moreover, educational
interventions can be readily integrated into clinical encounters as
part of routine office visits. Patient and family education is
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TABLE 1. Office Tips for Providers—Essential Points of Education and Counseling for Patients and Families Regarding Cancer Related
Fatigue3
(1) Advise patient and family to
monitor fatigue levels

Monitoring can be achieved by any
combination of:
• Patient self-monitoring and report
• Family/caregiver monitoring

(2) Describe strategies for energy conservation Encourage patient to…

Monitoring can clarify severity, pattern,
contributors, etc

Examples

Set priorities/realistic expectations

• Help patient accept that fatigue means that
energy is truly limited
• Encourage patient to make choices that
acknowledge that limitation, effectively
creating an “energy budget” for themselves

Pace self

• Schedule important but tiring family events
on different days
• Monitor fatigue to avoid wearing out and
to sustain enjoyment and engagement
in each task

Delegate

• Rely on others to do tasks that take energy
away from more enjoyable tasks or tasks only
the patient can do

Schedule desired activities at times of
peak energy

• Advise the patient to listen to their body and
follow its rhythms

Structure daily routine

• Consider times of peak and low energy in
building this structure

Prioritize and conserve energy for
valued activities

For many patients, this includes
• Time with family
• Task that bring joy

Postpone or cancel nonessential activities

• Prioritize tasks that bring peace and joy
• Limit tasks patient does not enjoy and that
consume energy

Attend to 1 activity at a time
Engage labor saving devices

• Reaching tools for grasping items
beyond reach
• Wheelchairs for long distances or as needed
• Electric household equipment for household
tasks, etc

Practice good sleep hygiene, including limiting
naps to less than 1 h a day to avoid interfering
with nighttime sleep
(3) Teach patient to use distraction

Games
Music
Reading
Socializing

(4) Help patient find meaning in
current situation

Emphasize meaningful interaction and tasks
Promote patient dignity

described further in the section on psychosocial interventions and
in Table 1.

NONPHARMACOLOGIC INTERVENTIONS FOR CRF
We describe the nonpharmacologic interventions most commonly recommended in the treatment of CRF, as well as the current state of evidence pertaining to each intervention. We have
graded the level of evidence for each intervention in Table 2.
The nonpharmacologic interventions that are best supported by
evidence include physical activity (exercise) and psychosocial interventions, including educational interventions and cognitive-
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• Help patients identify things that bring
them joy

behavioral therapy (CBT). In addition, there are data supporting
the benefit of mindfulness-based stress reduction (MBSR), yoga,
and acupuncture for the treatment of CRF. Further research is
needed to better understand the effect of massage, music therapy,
Reiki, and Qigong on CRF.

Physical Activity
Multiple studies and meta-analyses have demonstrated
the benefit of physical activity on CRF. The most recent metaanalysis included 70 studies, 27 of which included cancer patients
following active treatment.13 For these 27 studies, the average age
was 55 years, and the majority of patients were women with a
© 2014 Lippincott Williams & Wilkins
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TABLE 2. Overview of the Evidence for Nonpharmacologic
Interventions for CRF
Intervention

Level of Evidence

Exercise
Psychosocial*
Yoga
MBSR
Acupuncture
Massage
Reiki/therapeutic touch
Qigong
Hypnosis
Music therapy

Strong
Strong
Moderate
Moderate
Moderate
Limited
Limited
Limited
Limited
Limited

Level of evidence key: Strong—evidence from multiple properly designed randomized controlled trials, meta-analysis; moderate—evidence
of benefit from at least one properly designed randomized controlled trial;
limited—evidence of benefit from small number of studies, requires further
investigation.
*Includes education, counseling, CBT, support groups, journaling.

history of breast cancer. The median time from treatment completion was 16.3 months (range, 1.0–75.0 months). It was reported
that exercise significantly reduced CRF following treatment with
a mean effect size of 0.38 (95% confidence interval [CI], 0.21–0.54).
In addition, exercise reduced CRF in patients currently receiving
active cancer treatment with a mean effect size of 0.32 (95% CI,
0.21–0.43). A variety of exercise programs with different schedules and activities have been evaluated for the treatment of CRF.
Aerobic, resistance, and mixed training programs all have been
shown to improve CRF.14,15 It remains unclear if one form of exercise is superior to others.14,16 Limited evidence suggests a benefit for shorter exercise programs and those that are supervised
instead of home based.14,17
How can care providers incorporate exercise into their care
plan for cancer patients? Guidelines published by the American
Society of Clinical Oncology recommend that patients engage in
moderate levels of physical activity including moderate aerobic
exercise (150 minutes per week) and strength training (2–3 times
per week).9 Previous guidelines propose that exercise prescriptions vary based on the level of fatigue, with patients with mild
fatigue prescribed progressive aerobic exercise program, 20- to
30-minute sessions, 3 to 5 days per week, as well as resistance exercises including 8 to 10 exercises for major muscle groups to
be done 2 to 3 days per week. Alternatively, those patients with
severe fatigue are encouraged to participate in frequent sessions
of low-intensity exercise, 5 to 10 minutes in duration spaced
throughout the day and to consider referral to physical therapy
to start resistance-type exercise.15
According to the American College of Sports Medicine,
most patients can independently initiate an exercise program that
includes walking, flexibility, and resistance training. However,
referral to an exercise specialist may be required for patients beginning a moderate or vigorous aerobic exercise program and
for patients who have treatment or cancer-related complications
affecting their ability to exercise such as significant lymphedema,
neuropathy, or cardiac disease.9,18 Many patients perceive significant barriers to initiating an exercise program including both
disease-specific and individual barriers, such as the perception
of being “too busy” or having “no willpower.”19 Motivational
interviewing has been shown to help overcome such barriers
and could be used in the clinic setting.20
© 2014 Lippincott Williams & Wilkins
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Psychosocial Interventions
Psychosocial interventions include education, counseling,
CBT, and support groups. Overall, evidence from meta-analyses
and reviews has shown limited efficacy for psychosocial interventions for the treatment of CRF during and after cancer therapy,
with effects sizes ranging from 0.10 to 1.07. However, 2 types
of psychosocial interventions have shown benefit: educational
therapies and CBT. Educational therapies include providing
general education about fatigue and introducing the concepts of
energy conservation, self-care, and coping techniques.21 Multiple
studies have demonstrated the benefit of educational interventions
for patients with CRF undergoing cancer treatment.10–12 A recent
study included 273 cancer survivors with CRF and randomly
assigned them either to an intervention group or a control group
receiving routine care. The intervention group received a 12-week
Web-based, tailored educational program focusing on 6 areas
including energy conservation, physical activity, nutrition, sleep
hygiene, pain control, and distress management. Patients in the
intervention group had an improvement in fatigue demonstrated
by a significantly greater decrease in Brief Fatigue Inventory
global score ( 0.66 points; 95% CI, 1.04 to 0.27) and Fatigue
Severity Scale total score ( 0.49; 95% CI, 0.78 to 0.21), as
compared with the routine care group.22
Cognitive-behavioral therapies have also been shown to have
benefit in the treatment of CRF. Cognitive-behavioral therapy has
been found helpful in treating CRF both in patients undergoing
cancer treatment and in cancer survivors.23 A study involving
112 cancer survivors randomized to CBT or waitlist control suggested a lasting benefit for CBT. The CBT was adapted for each
patient but focused on 6 factors of postcancer fatigue, including
insufficient coping with the experience of cancer, fear of disease
recurrence, dysfunctional cognitions concerning fatigue, dysregulation of sleep, dysregulation of activity, and low social support/
negative social interactions. Patients who received CBT had a
greater decrease in fatigue as compared with the waitlist group
(difference, 13.3; 95% CI, 8.6–18.1), and these positive effects
were maintained 2 years after completing the CBT.24,25
Supportive expressive therapies including support groups,
counseling, and journal writing have some positive evidence as
well in the treatment of CRF.3 Overall, it has been recommended
that cancer survivors should be referred to psychosocial service
providers who specialize in cancer and these interventions.9

Mind-Body Interventions
Yoga
Yoga is a mind-body practice that unites stretching, postures,
deep relaxation, breathing, and meditation. Studies, predominantly conducted in the breast cancer population, have shown that
yoga can have beneficial effects on CRF. A small study demonstrated the benefit of Iyengar yoga on fatigue in breast cancer survivors.26 In addition, a study of 31 breast cancer survivors who
were randomly assigned either to yoga or to health education
reported that fatigue severity significantly declined from baseline
to postintervention in the yoga group, an improvement that
persisted over the 3-month period of follow-up in the yoga
group.27 Another study included 63 overweight and obese (body
mass index, ≥24 kg/m2) breast cancer survivors who were randomly assigned to a 6-month yoga intervention or a waitlist control group. There appeared to be an improvement in quality of
life and fatigue in the yoga group, although this was not statistically significant.28 Other studies have been completed in patients actively undergoing treatment and have shown a benefit
as well.29,30
www.journalppo.com
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One of the main concerns regarding the previous studies was
that the control group was often a waitlist or standard care, leaving
the question of placebo effect. More recently, a study was published of breast cancer patients undergoing radiotherapy, which
included a stretching group as well as yoga and waitlist control
groups. By the end of radiotherapy, both the yoga and stretching
groups had a significant reduction in fatigue; however, the yoga
group had a greater improvement in physical functioning.31 Further research needs to be done to define the specifics of the yoga
intervention, such as type of yoga and duration. Trials are needed
specifically in the cancer survivor population and in tumor types
other than breast cancer.

Mindfulness-Based Stress Reduction
Mindfulness-based stress reduction is a multimodal stress
reduction program that includes mindfulness, relaxation, meditation, yoga, and group discussions. Mindfulness-based stress reduction has been investigated for cancer-related symptoms, and
multiple trials reported improvements in CRF.32 A study involving 84 breast cancer survivors randomized to a 6-week MBSR
program or usual care demonstrated a statistically significant
reduction in fatigue.33 Another study performed in cancer survivors with a variety of cancers included 100 subjects who were randomized to a 9-week MBSR intervention or waitlist. This study
again showed an improvement in mean fatigue score.34 The largest study was performed in 229 women who completed treatment
for breast cancer who were randomly assigned to the 8-week
MBSR program or standard care. There were statistically significant improvements in the intervention group compared with control group for fatigue, as well as improvement in other symptoms,
including mood disturbance, vigor, and confusion.35

Acupuncture
Multiple studies have investigated the role of acupuncture for
CRF with mixed results. A recent meta-analysis included 7 trials
involving 689 subjects. The 7 trials included 3 studies comparing
acupuncture with sham acupuncture, 2 studies comparing acupuncture with no treatment or waitlist control, and 2 studies comparing acupuncture with another treatment, such as acupressure
or self-acupuncture. In these studies, it appeared that the reduction in CRF favored acupuncture; however, only 2 of the studies
showed significant differences in fatigue, with a standardized
mean difference of −2.12 (95% CI, −3.21 to −1.03).36 One of
the 2 studies included 302 breast cancer patients who had completed chemotherapy and compared 75 patients who received
usual care (fatigue information booklet) with 227 patients who received usual care plus 6 acupuncture sessions over 6 weeks. The
difference in mean general fatigue score was −3.11 (95% CI,
−3.97 to −2.25; P <.001).37 The other study was a pilot trial performed in breast cancer survivors comparing acupuncture plus
an education intervention to usual care. There was an improvement in fatigue in the intervention group; however, this study
was very small, with only 6 patients randomized to treatment.38
Moreover, it is impossible to know whether it was the acupuncture, the education, or both that led to the improved fatigue scores.
Therefore, although studies of acupuncture appear promising,
they are limited by the small size and high risk of bias. Further
large, placebo-controlled trials are needed to discern the impact
of acupuncture in fatigue.39

Massage
A large study of 230 cancer patients receiving chemotherapy
was performed to determine the effectiveness of therapeutic
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massage and healing touch compared with presence alone (therapist sat with the participant but did not perform massage) or standard care. For the 164 patients who completed the study
intervention, the healing touch cohort had a statistically significant improvement in fatigue, whereas the massage effect on fatigue was close to significance.40Another study was performed
in cancer patients after treatment and included 86 women randomized to receive classic massage biweekly for 5 weeks or control. A
decrease in fatigue was noted in the massage group at the end of
the intervention (mean difference, −6.8; P = 0.06).41 Overall, evidence for massage appears promising, but studies are limited by
sample size and differences in intervention. Further investigation
is warranted to determine the potential benefit of massage in CRF.

Other Interventions
Reiki is a Japanese technique used for stress reduction and
relaxation that involves the laying on of hands by a practitioner
with a goal to promote healing. A small pilot study demonstrated
potential benefit of Reiki on CRF in 16 patients who had completed treatment for a variety of cancers.42 Qigong is a form
of mind-body traditional Chinese medicine that involves a combination of coordinated gentle exercise and relaxation through meditation and breathing. A recent review examines the role of
Qigong in the treatment of cancer patients. Although most studies
are small and have methodological limitations, it appears that
there may be a benefit of Qigong on CRF.43,44 Hypnosis has
shown promise in the treatment of CRF. A small study showed
its potential benefit on fatigue in breast surgery patients.45 A recent trial of 200 women with breast cancer undergoing radiotherapy randomized participants to CBT plus hypnosis versus
attention control. The CBT and hypnosis group had significantly lower levels of fatigue at the end of follow-up (z = 6.98;
P < .001).46 Music therapy has shown mixed results for CRF,
with some studies reporting benefit, but others showing potential
worsening of fatigue.47,48 In addition, a Cochrane review including 3 trials that examined the effect of music therapy on fatigue
showed no benefit.49

CONCLUSIONS
Cancer-related fatigue is a common yet underappreciated
problem with a significant detrimental impact on daily activities
and quality of life. Practice guidelines mandate that all cancer patients and survivors be screened for CRF at diagnosis, throughout
treatment, and at regular intervals during the survivorship period.
Comorbidities that could contribute to fatigue should be treated,
and patients with moderate to severe fatigue should undergo a
comprehensive evaluation.
Nonpharmacologic interventions are important tools to
combat CRF and should be incorporated into routine practice.
Physical activity, educational interventions, and CBT have the
most supportive data and can be recommended to patients with
confidence. From a practical standpoint, general education on
CRF is something that most care providers can readily offer patients as part of routine care. Other interventions that appear promising include MBSR, yoga, and acupuncture. Reiki, Qigong,
hypnosis, and music therapy are interventions that may be worthy
of further investigation.
It is important to note that the fatigue associated with active
cancer treatment may differ from that experienced by cancer survivors. However, most nonpharmacologic interventions have been
studied in both patient populations. In addition, the majority of research on the management of CRF has been performed in the
breast cancer population, and further studies are needed in more
diverse cancer patient populations. Ultimately, the treatment of
© 2014 Lippincott Williams & Wilkins
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CRF may require a multimodal therapeutic approach and needs to
be individualized to incorporate a patient’s health status, goals of
care, and personal preferences.

REFERENCES
1. Curt GA. Impact of fatigue on quality of life in oncology patients. Semin
Hematol. 2000;37:14–17.
2. Minton O, Stone P. How common is fatigue in disease-free breast cancer
survivors? A systematic review of the literature. Breast Cancer Res Treat.
2008;112:5–13.
3. National Comprehensive Cancer Network. NCCN Clinical Practice
Guidelines in Oncology Cancer–Related Fatigue. Version 1. Available at:
www.nccn.org. Accessed on April 19, 2014.
4. Berger AM, Gerber LH, Mayer DK. Cancer-related fatigue: implications
for breast cancer survivors. Cancer. 2012;118:2261–2269.
5. Hofman M, Ryan JL, Figueroa-Moseley CD, et al. Cancer-Related Fatigue:
The Scale of the Problem. The Oncologist. 2007;12(suppl 1):4–10.
6. Servaes P, Verhagen S, Bleijenberg G. Determinants of chronic fatigue in
disease-free breast cancer patients: a cross-sectional study. Ann Oncol.
2002;13:589–598.
7. Goldstein D, Bennett BK, Webber K, et al. Cancer-related fatigue in women
with breast cancer: outcomes of a 5-year prospective cohort study. J Clin
Oncol. 2012;30:1805–1812.
8. Hinds PS, Quargnenti A, Bush AJ, et al. An evaluation of the impact of a
self-care coping intervention on psychological and clinical outcomes in adolescents with newly diagnosed cancer. Eur J Oncol Nurs. 2000;4:6–17;
discussion 18–19.
9. Bower JE, Bak K, Berger A, et al. Screening, assessment, and management of fatigue in adult survivors of cancer: an American Society of
Clinical Oncology Clinical Practice Guideline adaptation. J Clin
Oncol. 2014;32:1840–1850.
10. Barsevick AM, Dudley W, Beck S, et al. A randomized clinical trial of
energy conservation for patients with cancer-related fatigue. Cancer.
2004;100:1302–1310.
11. Godino C, Jodar L, Duran A, et al. Nursing education as an intervention
to decrease fatigue perception in oncology patients. Eur J Oncol Nurs.
2006;10:150–155.
12. Yates P, Aranda S, Hargraves M, et al. Randomized controlled trial of an educational intervention for managing fatigue in women receiving adjuvant
chemotherapy for early-stage breast cancer. J Clin Oncol. 2005;23:6027–6036.
13. Puetz TW, Herring MP. Differential effects of exercise on cancer-related
fatigue during and following treatment: a meta-analysis. Am J Prev Med.
2012;43:e1–e24.
14. McMillan EM, Newhouse IJ. Exercise is an effective treatment modality
for reducing cancer-related fatigue and improving physical capacity in cancer patients and survivors: a meta-analysis. Appl Physiol Nutr Metab.
2011;36:892–903.
15. McNeely ML, Courneya KS. Exercise programs for cancer-related
fatigue: evidence and clinical guidelines. J Natl Compr Cancer Netw.
2010;8:945–953.
16. Brown JC, Huedo-Medina TB, Pescatello LS, et al. Efficacy of exercise interventions in modulating cancer-related fatigue among adult
cancer survivors: a meta-analysis. Cancer Epidemiol Biomarkers Prev.
2011;20:123–133.
17. Velthuis MJ, Agasi-Idenburg SC, Aufdemkampe G, et al. The effect of physical exercise on cancer-related fatigue during cancer treatment: a metaanalysis of randomised controlled trials. Clin Oncol. 2010;22:208–221.
18. Schmitz KH, Courneya KS, Matthews C, et al. American College of Sports
Medicine roundtable on exercise guidelines for cancer survivors. Med Sci
Sports Exerc. 2010;42:1409–1426.
19. Ottenbacher AJ, Day RS, Taylor WC, et al. Exercise among breast
and prostate cancer survivors—what are their barriers? J Cancer Surv.
2011;5:413–419.
20. Bennett JA, Lyons KS, Winters-Stone K, et al. Motivational interviewing
to increase physical activity in long-term cancer survivors: a randomized
controlled trial. Nurs Res. 2007;56:18–27.

© 2014 Lippincott Williams & Wilkins

Fatigue in Patients With Cancer

21. Hilarius DL, Kloeg PH, van der Wall E, et al. Cancer-related fatigue:
clinical practice versus practice guidelines. Support Care Cancer.
2011;19:531–538.
22. Yun YH, Lee KS, Kim YW, et al. Web-based tailored education program
for disease-free cancer survivors with cancer-related fatigue: a randomized
controlled trial. J Clin Oncol. 2012;30:1296–1303.
23. Goedendorp MM, Gielissen MF, Verhagen CA, et al. Psychosocial interventions for reducing fatigue during cancer treatment in adults. Cochrane
Database Syst Rev. 2009:CD006953.
24. Gielissen MF, Verhagen CA, Bleijenberg G. Cognitive behaviour therapy for fatigued cancer survivors: long-term follow-up. Br J Cancer.
2007;97:612–618.
25. Gielissen MF, Verhagen S, Witjes F, et al. Effects of cognitive behavior therapy in severely fatigued disease-free cancer patients compared with patients
waiting for cognitive behavior therapy: a randomized controlled trial. J Clin
Oncol. 2006;24:4882–4887.
26. Banasik J, Williams H, Haberman M, et al. Effect of Iyengar yoga practice
on fatigue and diurnal salivary cortisol concentration in breast cancer survivors. J Am Acad Nurse Pract. 2011;23:135–142.
27. Bower JE, Garet D, Sternlieb B, et al. Yoga for persistent fatigue in
breast cancer survivors: a randomized controlled trial. Cancer.
2012;118:3766–3775.
28. Littman AJ, Bertram LC, Ceballos R, et al. Randomized controlled pilot
trial of yoga in overweight and obese breast cancer survivors: effects
on quality of life and anthropometric measures. Support Care Cancer.
2012;20:267–277.
29. Cohen L, Warneke C, Fouladi RT, et al. Psychological adjustment and sleep
quality in a randomized trial of the effects of a Tibetan yoga intervention in
patients with lymphoma. Cancer. 2004;100:2253–2260.
30. Danhauer SC, Mihalko SL, Russell GB, et al. Restorative yoga for women
with breast cancer: findings from a randomized pilot study. Psychooncology.
2009;18:360–368.
31. Chandwani KD, Perkins G, Nagendra HR, et al. Randomized, controlled
trial of yoga in women with breast cancer undergoing radiotherapy. J Clin
Oncol. 2014;32:1058–1065.
32. Mustian KM, Morrow GR, Carroll JK, et al. Integrative nonpharmacologic
behavioral interventions for the management of cancer-related fatigue. Oncologist. 2007;12(suppl 1):52–67.
33. Lengacher CA, Reich RR, Post-White J, et al. Mindfulness based stress reduction in post-treatment breast cancer patients: an examination of symptoms and symptom clusters. J Behav Med. 2012;35:86–94.
34. van der Lee ML, Garssen B. Mindfulness-based cognitive therapy reduces chronic cancer-related fatigue: a treatment study. Psychooncology.
2012;21:264–272.
35. Hoffman CJ, Ersser SJ, Hopkinson JB, et al. Effectiveness of mindfulnessbased stress reduction in mood, breast- and endocrine-related quality of life,
and well-being in stage 0 to III breast cancer: a randomized, controlled trial.
J Clin Oncol. 2012;30:1335–1342.
36. Zeng Y, Luo T, Finnegan-John J, et al. Meta-analysis of randomized
controlled trials of acupuncture for cancer-related fatigue. Integr Cancer
Ther. 2013;13:193–200.
37. Molassiotis A, Bardy J, Finnegan-John J, et al. Acupuncture for cancerrelated fatigue in patients with breast cancer: a pragmatic randomized controlled trial. J Clin Oncol. 2012;30:4470–4476.
38. Johnston MF, Hays RD, Subramanian SK, et al. Patient education integrated with acupuncture for relief of cancer-related fatigue randomized controlled feasibility study. BMC Complement Altern Med.
2011;11:49.
39. Garcia MK, McQuade J, Haddad R, et al. Systematic review of acupuncture in cancer care: a synthesis of the evidence. J Clin Oncol.
2013;31:952–960.
40. Post-White J, Kinney ME, Savik K, et al. Therapeutic massage and healing
touch improve symptoms in cancer. Integr Cancer Ther. 2003;2:332–344.
41. Listing M, Reisshauer A, Krohn M, et al. Massage therapy reduces physical
discomfort and improves mood disturbances in women with breast cancer.
Psychooncology. 2009;18:1290–1299.
42. Tsang KL, Carlson LE, Olson K. Pilot crossover trial of Reiki versus rest
for treating cancer-related fatigue. Integr Cancer Ther. 2007;6:25–35.

www.journalppo.com

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

317

The Cancer Journal • Volume 20, Number 5, September/October 2014

Pachman et al

43. Oh B, Butow P, Mullan B, et al. Impact of medical Qigong on quality of
life, fatigue, mood and inflammation in cancer patients: a randomized controlled trial. Ann Oncol. 2010;21:608–614.
44. Oh B, Butow P, Mullan B, et al. A critical review of the effects of medical
Qigong on quality of life, immune function, and survival in cancer patients.
Integr Cancer Ther. 2012;11:101–110.
45. Montgomery GH, Bovbjerg DH, Schnur JB, et al. A randomized clinical
trial of a brief hypnosis intervention to control side effects in breast surgery
patients. J Natl Cancer Inst. 2007;99:1304–1312.
46. Montgomery GH, David D, Kangas M, et al. Randomized controlled trial
of a cognitive-behavioral therapy plus hypnosis intervention to control

318

www.journalppo.com

fatigue in patients undergoing radiotherapy for breast cancer. J Clin Oncol.
2014;32:557–563.
47. Chuang CY, Han WR, Li PC, et al. Effects of music therapy on subjective
sensations and heart rate variability in treated cancer survivors: a pilot
study. Complement Ther Med. 2010;18:224–226.
48. Zhang JM, Wang P, Yao JX, et al. Music interventions for psychological
and physical outcomes in cancer: a systematic review and meta-analysis.
Support Care Cancer. 2012;20:3043–3053.
49. Bradt J, Dileo C, Grocke D, et al. Music interventions for improving psychological and physical outcomes in cancer patients. Cochrane Database
Syst Rev. 2011:CD006911.

© 2014 Lippincott Williams & Wilkins

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

