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Yoga effectively reduces fatigue and symptoms of depression
in patients with different types of cancer

Teresa Zetzl1 & Agnes Renner1 & Andre Pittig2,3
& Elisabeth Jentschke1 & Carmen Roch1

& Birgitt van Oorschot1

Received: 23 July 2020 /Accepted: 18 September 2020
# The Author(s) 2020

Abstract
Purpose Examine the effects of an 8-week yoga therapy on fatigue in patients with different types of cancer.
Methods A total of 173 cancer patients suffering from mild to severe fatigue were randomly allocated to yoga intervention (n =
84) (IG) versus waitlist control group (CG) (n = 88). Yoga therapy consisted of eight weekly sessions with 60 min each. The
primary outcome was self-reported fatigue symptoms. Secondary outcomes were symptoms of depression and quality of life
(QoL). Data were assessed using questionnaires before (T0) and after yoga therapy for IG versus waiting period for CG (T1).
Results A stronger reduction of general fatigue (P = .033), physical fatigue (P = .048), and depression (P < .001) as well as a
stronger increase in QoL (P = .002) was found for patients who attended 7 or 8 sessions compared with controls. Within the yoga
group, both higher attendance rate and lower T0-fatigue were significant predictors of lower T1-fatigue (P ≤ .001). Exploratory
results revealed that women with breast cancer report a higher reduction of fatigue than women with other types of cancer (P =
.016) after yoga therapy.
Conclusion The findings support the assumption that yoga therapy is useful to reduce cancer-related fatigue, especially for the
physical aspects of fatigue. Women with breast cancer seem to benefit most, and higher attendance rate results in greater
reduction of fatigue.
Trial registration German Clinical Trials Register DRKS00016034

Keywords Yoga . Complementary alternative medicine .Mind-body intervention . Fatigue . Depression . Quality of life

Background

The overall survival rate in cancer is rising steadily due to better
early detection and treatment options [1]. Therefore, not only
the treatment itself but also side effects of cancer and its treat-
ment are gaining more and more attention. Cancer-related fa-
tigue is one of the most common side effects of cancer, which is
perceived by patients as even more distressing than pain [2].
Fatigue is characterized by an intense and chronic sense of

tiredness that is not associated with previous stress and cannot
completely be eliminated by rest. On the physical level, fatigue
expresses as tiredness and lack of bodily strength, on the emo-
tional level as demotivation and depressed mood, and on the
cognitive level as difficulty concentrating. It considerably re-
duces the quality of life [3] and prevents patients from living a
normal life [4]. Fatigue poses a high risk for the development of
clinical depression and anxiety [5] due to the loss of positive
experience and increasing avoidance behavior. Prevalence and
subjective evaluation of fatigue differ between different types
of cancer: patients with breast or colorectal cancer report a
higher burden of fatigue than prostate cancer patients [6].

Despite the high prevalence and impairments, the underlying
mechanisms are not fully understood. A multimodal etiology
including physical and psychosocial factors is assumed. On the
physical level, pro-inflammatory cytokines [7–9],
hypothalamic-pituitary-adrenal (HPA) axis dysregulation [7],
and skeletal muscle dystrophy [10] might play a role. On the
psychosocial level, low social and emotional support, low in-
come, and high catastrophizing thoughts can be risk factors for
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fatigue [11, 12]. As the etiology of fatigue comprises multiple
levels, a multimodal approach to reduce fatigue is recommend-
ed in various meta-analyses [13]. According to NCCN guide-
lines, non-pharmacological interventions, such as physical ac-
tivation management, cognitive behavioral therapy, or mind-
body interventions, should be applied before pharmacological
ones [14]. Moderate effects of mind-body interventions such as
yoga on fatigue are reported in meta-analyses [15, 16]. Yoga
combines both psychological (“Mind”) and physical (“Body”)
aspects and is becoming increasingly important in supportive
cancer research [17]. Even compared with a supportive or
psychoeducative group of patients with fatigue, yoga therapy
showed significant effects in reducing fatigue symptoms [18].
Besides direct effects on the self-reported fatigue symptoms,
yoga also showed positive effects on the assumed physical
background by reducing pro-inflammatory cytokines [19–21],
decreasing salivary cortisol level, and restoring HPA balance
[22–24]. It also helped to increase muscle strength and to re-
duce musculoskeletal symptoms such as muscle pain [25].

Since breast cancer patients in particular are highly motivat-
ed for mind-body interventions, especially yoga, [26] previous
studies have examined the effect of yoga therapy on physical
and psychosocial aspects predominantly in breast cancer pa-
tients with a low sample size [18, 19, 22, 27, 28]. Although
other types of cancer suffer just as much from fatigue as breast
cancer patients [6], no study has compared the effect of yoga on
different types of cancer using the same protocol. As recom-
mended by Lin et al., 2018 [29], we included other types of
cancer, which enabled us to compare the efficacy of yoga ther-
apy in the well-evaluated group of women with breast cancer
versus women with other types of cancer.

This led to the following research questions:

1 The primary aim of this study was to assess the changes in
self-reported fatigue after an 8-week yoga intervention
compared with a CG with no intervention for patients with
different types of cancer. We expected a higher reduction
of fatigue following the yoga intervention compared with
CG.

2 For IG, we hypothesized that reduction of fatigue score is
higher for patients with a higher attendance rate.

3 In this present study, we examined the difference in effi-
cacy between women with breast (BC) vs. non-breast can-
cer (NBC) patients.

Methods

Trial design

A randomized controlled trial examining the efficacy of yoga
compared with a control group for decreasing fatigue

symptoms in oncological patients was conducted at radiother-
apy outpatient clinic (RAD) and the interdisciplinary oncolog-
ical therapy outpatient clinic (IOT) of the University Hospital
Würzburg. Oncological patients with fatigue scores ≥ 1 on a
scale from 0 to 10 [30] were recruited for a non-binding in-
formation event. The information events took place every 4
weeks. Participants, who had signed the consent form and
completed the first questionnaire set (T0), were randomly
assigned to IG or CG. To ensure that enough patients were
randomized to the IG to perform the intervention, a block
randomization procedure with an allocation ratio of 1:1 was
used. Patients attending the same information event formed
one block. The randomization lists with computer-generated
numbers were created by the Institute of Clinical
Epidemiology of the University of Würzburg. All participants
of the study received information after the first event on how
to deal with fatigue, e.g., management of energy and activities.
The IG started with the yoga intervention 1 week after T0; the
CG started 10 weeks after T0. The yoga intervention was
conducted for 8 weeks plus an additional class in the ninth
week to allow the participants to catch up on a missed session.
Primary (fatigue) and secondary outcomes (depression and
quality of life) were assessed 10 weeks after the start of yoga
intervention (T1) via questionnaires.

Participants

The participants had to be at least 18 years old, had an onco-
logical disease, were planning to undergo treatment at the time
of screening, and had to report at least mild fatigue symptoms
(intensity ≥ 1, impairment ≥ 1). Exclusion criteria were insuf-
ficient knowledge of German and severe emotional (e.g., se-
vere depressive episode, psychosis) or physical impairment
(e.g., unstable metastatic bone disease, acute fractures) as well
as more than 50-km distance to the university hospital (due to
a high risk of drop-out). Patients were recruited between
November 2018 and December 2019. One hundred seventy-
three of 1116 eligible patients volunteered to participate (re-
cruitment rate 15.5%), 157 from RAD and 16 from IOT.
Reasons—if given—for non-participation were documented
(for more information, see Fig. 1).

Intervention

The yoga therapy consisted of eight 1-h yoga sessions once a
week over 8 weeks, which was carried out by certified yoga
teachers and was already evaluated in a previous study [31] .
Nonviolence (ahimsa) as an essential basic principle of yoga
was repeated every class to encourage the participants to be
gentle with themselves and accept personal physical limita-
tions. A yoga session consisted of physical postures with
awareness (asanas), small series of conscious breathing and
deep relaxation (savasana) at the beginning and end of the
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class (see Table 1). The sequence remained constant for all
sessions. In all exercises, participants were reminded to
breathe slowly, and consciously. Personal assistance and

instructions to adjust the postures and practices were given
verbally throughout the class. Participants were encouraged
to use tools like rolls or pillows to adapt to individual

Assessed for eligibility (n=1116) Excluded (n= 943)

Not meeting inclusion criteria (n=230)
(general health (n=135); no fatigue-symptom 

burden (n=51); hospital admission (n=37);lack 

of german language skills (n=7))

Declined to participate (n= 654)
(No reported reason (n=295); Not interested 

(n=156); Long distances (n=139); Overlapping 

appointments (n=85); dates did not fit (n=9)

Other reasons: deceased (n=29)

Analysed (n= 69)

Excluded for per-protocol analyses (n=22)

Lost to follow-up/did not return questionnaire 

(n= 12)

low general health (n=7), private/family issues 

(n=2); no reasons given (n=3)

Allocated to intervention group (n= 84)

Attended 0-3 yoga classes: n=15

Attended 4-6 yoga classes: n=19

Attended 7-8 yoga classes: n=47

Lost to follow-up/did not return T1-

Questionnaire (n= 11) 

low general health condition (n=6), refusal 

(n=3), no reasons given (n=2)

Allocated to waitlist control group (n=88)

T0-Questionnaire: (n= 78)

Did not return T0-Questionnaire (n=10)

Analysed (n=64)

Excluded from analysis (n=3)

Allocation

Analysis

Follow-Up

Randomized (n=173)

Screening

T0-Questionnaire: n=81

Fig. 1 CONSORT diagram
showing screening, allocation,
and participant flow by group

Table 1 Description of yoga class: poses, Sanskrit names and duration of the single poses

Exercise and description Sanskrit Duration
(min)

1 Relaxation: conscious breathing, body scan, mindfulness Savasana 10

2 Vein pump 3

3 Pelvis and back rotation Nakrasana 3

4 Pelvis opening und strengthening of the abs Supta Baddha Konasana 4

5 Shoulder bridge strengthening of back and gluteal muscles Setu Bandhasana 2

6 Seated forward bend pose and variations: Paschimottanasana and variations with conscious breathing,
shoulder stretch

6

7 Backbend: strengthening the muscles in shoulders, arms and
hands

Purvottasana 1

8 Diagonal static yoga cat Majariasana 4

9 Resting pose Balasana 2

10 Standing exercise/balance exercise 2

11 Upward salute: strengthening of the upper body, training of the
balance

Chandrasana 2

12 Warrior 1 Virabhadrasana 4

13 Warrior 3: balance exercise Virabhadrasana 3

14 Tree: balance Exercise Vrksasana 4

15 Relaxation Savasana 10
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requirements. The CG received no specific treatment and was
asked to complete the questionnaires at the same intervals as
IG. After the waiting period, the CG was given the same yoga
therapy for 8 weeks.

Sample size calculation

Two randomized clinical studies investigated similar yoga
therapies in cancer patients produced intergroup effect size
in fatigue self-assessment scales of d = 0.66 [32] and d =
0.51 [28]. Based on the smaller effect size of d = 0.50, alpha
= 0.05, and power = 0.80, a case number of n = 64 per
group,128 patients in total, was chosen, to conduct a t test
for independent samples with two-sided testing.

Measures

Outcomes were assessed using self-report questionnaires at
basel ine and 10 weeks later af ter yoga therapy.
Sociodemographic data (age, gender, marital status, level of
education) and treatment status were assessed at T0. Previous
experience with and expectations of yoga were asked at T0.
The primary outcome was fatigue. Therefore, German version
of EORTC QLQ-FA12 (European Organization for Research
and Treatment of Cancer - Quality of Life Questionnaire –
Fatigue) [33] was used. This questionnaire can be used for
all cancer diseases in all stages and phases of the disease and
all areas of treatment (chemotherapy, radiation, surgery) or
care (acute care, rehabilitation, aftercare, or palliative care).
All items were summed up to one fatigue score and subscores
(physical, emotional, and cognitive). Higher scores reflected
more fatigue burden. Symptoms of depression, according to
DSM-V, were assessed with the Patient Health Questionnaire
(PHQ-9) [34], a higher score reflected higher burden of de-
pression. EORTC QLQ-C15-PAL [35] was used to measure
quality of life (QoL) for cancer patients and palliative care
settings; higher score reflects a higher QoL. For the IG, satis-
faction with yoga sessions on different subscales was assessed
on a scale 1 (not at all satisfied) to 6 (very satisfied) at the end
of the intervention.

Statistical analysis

For the first research question, repeated measure analyses of
variance (ANOVAs) were performed on per-protocol-basis
with completers (at least 7 sessions) and intent-to-treat basis
using time (T0 vs. T1) as within-factor and type of treatment
(IG vs. CG) as between-factor for fatigue and each subscale
(physical, emotional, and cognitive), respectively. The second
research question was analyzed by linear regression, including
attendance rate and T0-fatigue score as independent variable
and T1-fatigue score as dependent variable. The third explor-
ative research question was examined by repeated measure

ANOVA in women of IG using cancer type (breast vs. non-
breast) as between factor.

Results

Sample description and baseline data

There were no significant differences between IG and CG in
demographic or health-related characteristics. Participants’
age ranges from 24 to 84 (m = 60.4, SD = 11.6), 69.8% were
female, and 66% were married or partnered. The participants
were predominantly diagnosed with breast cancer (49.1%),
followed by prostate cancer (11.9%) and gastrointestinal can-
cer (10.1%). Seventy-six percent were under cancer-related
treatment at T0 (see Table 2). There was no significant differ-
ence in T0-fatigue between patients still in treatment and those
who had currently no treatment.

Intervention adherence and evaluation

55.8% of the IG and 50.7% of the CG had no yoga experience
at all. Eight participants of the IG and five participants of the
CG were practicing yoga before the study. On average, the
participants of the IG attended yoga sessions 6.1 (SD = 2.3)
times. Fifty-eight percent of participants attended 7–8 ses-
sions. There were no significant differences at baseline be-
tween participants who attended 0–6 sessions vs. ≥ 7 sessions
(completer) in fatigue, depression, or quality of life.

Participants of the IG were very satisfied with the yoga
sessions. Mean ratings on the different subscales (possible
range from 1 = “not at all satisfied” to 6 = “very satisfied”)
were very high from 4.69 to 5.75. Ninety-five percent would
recommend yoga sessions to other patients, and 94.9% would
(very) certainly participate in yoga sessions again. No adverse
events were reported (see Table 3).

Primary outcome: general, physical, emotional, and
cognitive fatigue

Per-protocol analyses with completers comparedwith controls
(IG: n = 64; CG: n = 47) showed a larger reduction of general
fatigue (F(109;1) = 4.66, P = .033, d = 0.42) as well as phys-
ical fatigue (F(109;1) = 4.06, P = .048, d = 0.39) (see Table 4).
In intent-to-treat analyses, less general, physical, and emotion-
al, and cognitive fatigue was reported at T1 compared with T0
(main-effects time (F(131;1) > 5.35, ps < 0.022, d > 0.40). On
general, physical, and emotional fatigue, IG compared with
CG yielded significantly lower scores (F(131;1) > 5.60, ps <
0.02, d > 0.41). Although reduction of fatigue did not differ
significantly, this effect was explained by attendance rate (for
mean scores and significance statistics for fatigue and
subscores, see Table 4 and Fig. 2).
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Attendance Within IG, multiple linear regression with T1-
fatigue as dependent variable and T0-fatigue and attendance
rate as independent variable had a significant regression equa-
tion (F(66;2) = 18.3 P < .001) with R2 = .36. T1-fatigue de-
creased .11 for each attended class. Both T0-fatigue (r = .491)
and attendance rate (r = − .273) were significant predictors of
T1-fatigue (P ≤ .001).

Within IG, ANOVA with attendance rate as categorical
dependent variable (0–3 vs. 4–6 vs. 7–8 attended sessions)
showed a significant time*attendance rate interaction (F(66;
2) = 6.513, P = .003). Participants who attended three or fewer
sessions had higher general fatigue scores at T1 compared
with participants who attended 4–6 sessions and 7–8 sessions.

Cancer diagnosis Within females of IG, there was no signifi-
cant group effect (P = .813) when comparing BC (N = 26) vs.
NBC (N = 20), but significant time effect (F(44;1) = 21.0; P <
.001) and time*group interaction (F(44;1) = 7.0; P = .011).
BC patients reported a higher reduction in fatigue between T0
and T1 than NBC patients did.

Secondary outcomes: depression and QoL

Depression In per-protocol analysis, a significant time*group
interaction with high effect size was found (F(109;1) = 16.83;
P < .001; d = .79). Participants in the IG had significant lower
depression scores after participating in yoga sessions

Table 2 Demographic and
clinical characteristics of study
population by group. IG
intervention group, CG control
group, SD standard deviation,
CNS central nervous system

Characteristics All (N = 159) IG (N = 81) CG (N = 78)

Age (mean(SD)) 60.4 (11.6) 59.9 (11.7) 60.9 (10.9)

Range 24–84 36–82 24–84

% (N) % (N) % (N)

Female 69.8 (111) 67.9 (55) 71.8 (56)

Marital status

Married/partnered 66.0 (105) 71.6 (58) 60.3 (47)

Never Married/single 13.8 (22) 14.8 (12) 12.8 (10)

Divorced/separated 10.7 (17) 7.4 (6) 14.1 (11)

Widowed 6.9 (11) 4.9 (4) 8.9 (7)

Education level

Primary education 29.6 (47) 25.6 (21) 33.3 (26)

Secondary education 30.2 (48) 30.9 (25) 29.5 (23)

Tertiary education 37.1 (59) 40.7 (33) 33.3 (26)

others 3.1 (5) 2.5 (2) 3.8 (3)

Tumor diagnosis

Breast cancer 49.1 (78) 44.4 (36) 53.8 (42)

Prostate cancer 11.9 (19) 16.0 (13) 7.7 (6)

Gastrointestinal cancer 10.1 (16) 12.3 (10) 7.7 (6)

Lung cancer 8.2 (13) 8.6 (7) 7.7 (6)

Lymphoma 8.2 (13) 6.2 (5) 10.3 (8)

Gynecological cancer 4.4 (7) 6.2 (5) 2.6 (2)

Head and neck cancer 3.1 (5) 2.5 (2) 3.8 (3)

Cancer of CNS 2.5 (4) 2.5 (2) 2.6 (2)

Skin cancer 1.3 (2) 1.2 (1) 1.3 (1)

Other cancer 1.2 (2) 0 2.6 (2)

Therapy during study T0/T1 T0/T1 T0/T1

Had a cancer-related therapy 76.1 (121)/ 50.1 (81) 79.0 (64)/ 48.1 (39) 73.1 (57)/ 53.8 (42)

Chemotherapy 15.1 (24)/10.1 (16) 19.8 (16)/11.1 (9) 10.3 (8)/9.0 (7)

Radiation therapy 53.2 (8)3/7.6 (12) 53.1 (43)/6.2 (5) 51.3 (40)/9.0 (7)

Hormone therapy 22.6 (36)/26.5 (42) 22.2 (18)/22.2 (18) 23.1 (18)/30.8 (24)

Antibody therapy 10.1 (16)/12.7 (20) 8.6 (7)/9.9 (8) 11.5 (9)/15.4 (12)

Other 8.2 (13)/ 13.2 (21) 6.2 (5)/ 13.6 (11) 10.3 (8)/ 12.8 (10)

Treatment intention % (N) % (N) % (N)

Curative 48.4 (77) 53.1 (43) 43.6 (34)

Palliative 31.4 (50) 28.4 (23) 34.6 (27)

Unknown 20.1 (32) 18.5 (15) 21.8 (17)
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compared with the CGwith medium effect size. Intent-to-treat
analysis also revealed a significant time*group interaction
(F(131;1) = 10.71; P = .001; d = .57).

Quality of life In per-protocol analysis, significant group*time
interaction with medium effect size was found (F(101;1) =
5.08; P = .026; d = .45). The IG had a higher QoL after 8
weeks than the CG after this time. Intent-to-treat analysis re-
vealed a significant time effect (F (122;1) = 9.65; P = .002; d =
.56). Participants in the IG had higher QoL with medium size
effect (see more in Table 4 and Fig. 2).

Discussion

This randomized controlled trial examined the efficacy of an
8-week yoga intervention on fatigue in a group of oncological
patients with different cancer types. Only few studies have
investigated the efficacy of yoga with such a large sample size
[36, 37]. In addition to patients diagnosed with breast cancer,
this study also included other types of cancers [26, 38].

In per-protocol analyses with completers, significant
time*group interactions with a small effect size (0.39–0.42)
were found in general fatigue and physical fatigue. However,
these effects crucially depend on attendance, intent-to-treat
analyses revealed a general decrease, but no significant

interaction has been found. More importantly, higher frequen-
cy of attended sessions was associated with a more pro-
nounced decrease of fatigue, which supports the findings in
previous studies [21]. Significant difference in efficacy has
been found between patients who attended 0–3 sessions vs.
more (4–6 or 7–8). So at least four participations seem to be
useful for decreasing fatigue.

Overall, the results of the study are predominantly in line
with the results of more recent meta-analyses, which could
only find small to medium effect sizes through yoga therapy
regarding fatigue [29]. At this point, it is important to note that
a yoga therapy with only 8 1-h sessions is a rather short and
small intervention. It can be supposed that a yoga therapy with
higher intensity in length, regularity, and frequency of practice
would result in bigger effects [21, 28, 32, 39, 40].

In addition, the differences in efficacy concerning different
types of cancer must be considered. To the best of our knowl-
edge, there is currently no study comparing different types of
cancer in a yoga therapy [18, 19, 22, 27, 28]. In this study,
women with BC compared with women with other cancer
showed a stronger reduction of fatigue. Patients with BC ex-
perience a higher reduction of fatigue through yoga, and thus
benefit the BC patients, however report descriptive higher
levels of fatigue at all subscales. Therefore, the lower efficacy
in NBCwomenmight also be a possible bottom effect, as they
already suffer little or less from fatigue. It must also be taken

Table 3 Adherence and
evaluation of yoga sessions. SD
standard deviation, NA not
applicable

Intervention group Control group

Experience of yoga %(N) %(N)

No experience 55.8 (43) 50.7 (35)

Little to moderate experience 39.0 (30) 39.7 (31)

(Very) much experience 5.2 (4) 4.3 (3)

Practicing yoga before the study 9.8 (8) 6.4 (5)

Mean (SD) number of yoga classes attended 6.1 (2.3) NA

≤ 3 yoga classes 18.5 (15) NA

4–6 yoga classes 23.5 (19) NA

≥ 7 yoga classes 58.0 (47) NA

Evaluation Mean(SD)

The selection and combination of exercises? 5.58 (0.66) NA

The overall structure of a yoga class? 5.75 (0.47) NA

The length/duration of a therapy session? 5.58 (0.82) NA

The length of the whole therapy (8 weeks)? 4.71 (1.35) NA

The instruction by the yoga teachers? 5.86 (0.35) NA

The group size? 5.56 (0.71) NA

The possibility to exchange experiences? 4.69 (1.21) NA

The atmosphere/well-being in the group? 5.48 (0.73) NA

The breathing exercises/pranayama? 5.38 (0.84) NA

The meditation part? 5.57 (0.79) NA

Recommendation of yoga classes to other patients 5.94 (0.30) NA

Further participation in yoga classes 5.73 (0.55) NA
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into account that BC patients, as middle-aged women, belong
to the group that is very much addressed by yoga [41].
Therefore, it might be possible that expectation effects might
contribute to higher benefits in breast cancer patients. In this
study, there was no significant difference in self-reported ex-
pectation regarding yoga therapy between BC and NBCwom-
en (P = .460). Nevertheless, this can only be seen explorative
since the group of NBC patients is very diverse.

This study differs from other studies by the diversity of the
sample. In this study, patients with other types of cancer were
included in addition to BC patients, including mainly prostate
and gastrointestinal cancer, which also reflects the general can-
cer prevalence in the general population [42]. Furthermore, this
study may benefit from a higher relative number of recruited
men of 30% compared with other studies of about 5% [43, 44],
which contributes to a better generalizability of the results.
Nevertheless, a balanced gender ratio could not be achieved
and a selection bias has to be assumed. Women are more inter-
ested in complementary alternative medicine, such as yoga or
acupuncture than men [45, 46], which can lead to a higher
participation and attendance rate and thus to a better efficacy
[21]. Nevertheless, the low consent rate of 15.5%must be taken
into account for very broad inclusion criteria (fatigue ≥ 1).
However, the inclusion criterion of fatigue was deliberately
chosen to be so broad, as 90% of cancer patients undergoing
therapy suffer from fatigue during the course of treatment [19].
Therefore, it seems to be appropriate to offer yoga therapy at the
earliest possible point in treatment, if there is no contradiction
against yoga for each single patient, so that patients can learn
helpful techniques for the prophylactic management of fatigue.

The diversity of the sample must also be viewed critically.
Cancer subgroups cannot be validly compared with each other
due to the very different sample sizes. Further research with
same sample sizes in the different types of cancer is certainly
necessary. The treatment status has also to be considered. Some
of the participants were still under treatment at the beginning of
the study (N = 121); others had already completed treatment (N
= 34). A worsening of the fatigue symptoms during the study
can also be due to the presence of treatment or an improvement
in the symptoms due to the absence of treatment [47]. Studies
involving both patients during and after treatment had less con-
sistent and significant findings regarding fatigue [39, 47]. In this
sample, there was no significant association between treatment
status and baseline fatigue. Thus, in this study, the influence of
treatment status on T0 in terms of fatigue can be considered
negligible. Furthermore, due to the lack of an active waiting
control group, it cannot be excluded that the effects found are
due to unspecific factors, such as the influence of the group or
the mere activation by a regular weekly appointment. Thus,
only an efficacy of the yoga therapy can be investigated, but
not an efficiency compared with other interventions [48].

The study shows that yoga therapy is feasible and accepted
in and very well evaluated by patients with breast and other
types of cancer. It has positive effects on physical and general
fatigue if the attendance rate is sufficient. The influence of the
type of cancer on the effectiveness of the yoga therapy cannot
be clarified due to the very small subgroups. In addition, stud-
ies with an active control group such as walking or
psychoeducation would be helpful to shed light on the effec-
tiveness of yoga.

Table 4 Means (m), standard deviation (SD), and P values of ANOVA
analyses of time and group effects, and time*group interaction between
IG and CG, for per-protocol with completers and intent-to-treat analyses

for primary outcome (fatigue and subscales) and secondary outcomes
(depression and quality of life)

Per-protocol analyses Yoga group Control group Time
P value

Group
P value

Time*Group
P valueT0 m (SD)

N = 47
T1 m (SD)
N = 47

T0 m (SD)
N = 75

T1 m (SD)
N = 67

Fatigue 2.5 (0.7) 2.0 (0.5) 2.5 (0.6) 2.4 (0.7) < .001* .024* .033*

Physical fatigue 63.6 (25.5) 47.8 (21.9) 67.5 (19.7) 60.1 (24.0) < .001* .048* .020*

Emotional fatigue 35.6 (28.4) 27.1 (25.1) 42.1 (24.9) 38.1 (27.1) .010* .030* .530

Cognitive fatigue 30.9 (23.9) 18.8 (16.1) 31.8 (22.9) 28.6 (24.6) < .001* .089 .110

Depression 9.3 (5.2) 6.0 (3.5) 8.0 (4.6) 7.9 (4.1) < .001* .540 <.001*

Quality of life 48.9 (20.3) 60.9 (18.2) 51.6 (20.9) 53.0 (19.7) .001* .275 .026*

ITT analyses Yoga group Control group Time
P value

Group
P value

Time*group
P valueT0 m (SD)

N = 81
T1 m (SD)
N = 69

T0 m (SD)
N = 75

T1 m (SD)
N = 67

Fatigue 2.5 (0.7) 2.1 (0.6) 2.5 (0.6) 2.4 (0.7) .001* .013* .166

Physical fatigue 65.1 (24.8) 49.6 (23.2) 67.5 (19.7) 60.1 (24.0) .001* .020* .124

Emotional fatigue 36.6 (29.4) 28.3 (26.0) 42.1 (24.9) 38.1 (27.1) .022* .016* .877

Cognitive fatigue 29.8 (23.4) 21.0 (19.1) 31.8 (22.9) 28.6 (24.6) .001* .086 .341

Depression 8.8 (5.0) 6.1 (3.9) 8.0 (4.6) 7.9 (4.1) <.001* .271 .001*

Quality of life 50.6 (21.3) 59.5 (19.9) 51.6 (20.9) 53.0 (19.7) .002* .081 .256
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Yoga therapy should continue to be offered, evaluated, and
expanded as supportive therapy. Further investigation is needed
to explore factors, which might possibly hinder or help in prac-
ticing yoga. As attendance rate plays an important role for the
effectiveness of yoga, new ways as online or video-supported
yoga sessions, combined with regular reminders, could be
promising and should be explored in future studies, as they
could help to overcome barriers to a regular self-practice.

Authors’ contribution vOB initiated the study and obtained funding.
vOB, EJ, and TZ developed the study design. EJ developed the yoga
session and material. EJ coached and supervised yoga teacher. AP par-
ticipates in developing the design and statistical analysis plan. TZ and AR
supervised the study and data collection. TZ wrote the first draft of the
manuscript, which was critically reviewed by AP, AR, vOB, and CR. All
authors finally read and approved the manuscript for submission.

Funding Open Access funding enabled and organized by Projekt DEAL.
This work is supported by the German Cancer Aid, Buschstr. 32, 53113
Bonn. Funding covers costs for personal, materials, and traveling ex-
penses. As a sponsor, German Cancer Aid plays no role in the study
design, collection, analysis, interpretation, or writing of the manuscript.
German Cancer Aid has peer-reviewed the study protocol.

Data availability Not applicable

Compliance with ethical standards

Conflict of interest The authors declare that they have no competing
interests.

Ethics approval and consent to participate The investigation conforms
to the principles outlined in the Declaration of Helsinki. The study pro-
tocol was approved by the Ethics Committee of the University Würzburg
on 15/05/2018 (Nr. 59/18 sc). Eligible patients will receive written infor-
mation about all relevant aspects of the study and that their participation
in the study is voluntary and they have the right to refuse or to withdraw
their consent at any time without reprisals. Patients provide written in-
formed consent. The study has been registered with the German Clinical
Trials Register DRKS00016034). This paper contains the original study
protocol. Any substantial modifications to the study protocol will be
submitted to the Ethics Committee of the University Würzburg for ap-
proval prior to implementation. These amendments will be documented
in detail in the German Clinical Trials Register and will be described
transparently in trial reports. The study protocol was approved by the
Ethics Committee of the University Würzburg on 15/05/2018 (Nr. 59/
18 sc). After commencement, the design was modified through a reduc-
tion of the planned inclusion criteria (Fatigue > 5) [49] due to a very low
recruitment rate of 11.3%.

Consent for publication Not applicable.

Abbreviations BC, breast cancer; CG, control group; IG, intervention
group; IOT, interdisciplinary oncological therapy outpatient clinic; NBC,
non-breast cancer; PHQ-9, Patient Health Questionnaire; QoL, quality of
life; RAD, radiotherapy outpatient clinic

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article are included
in the article's Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article's

Fig. 2 Mean changes in a
EORTC QLQ FA 12–General
Fatigue, b EORTC QLQ FA12–
Physical Fatigue, c PHQ-9
Depression Score, and d EORTC
QLQ C15 PAL–Quality between
T0 und T1 in IG (completers) and
CG. Results show mean and 95%
CI

2980 Support Care Cancer (2021) 29:2973–2982



Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Allemani C, Matsuda T, Di Carlo V et al (2018) Global surveillance
of trends in cancer survival 2000-14 (CONCORD-3): analysis of
individual records for 37 513 025 patients diagnosed with one of 18
cancers from 322 population-based registries in 71 countries.
Lancet 391(10125):1023–1075. https://doi.org/10.1016/S0140-
6736(17)33326-3

2. Berger AM, Mooney K, Alvarez-Perez A, Breitbart WS, Carpenter
KM, Cella D, Cleeland C, Dotan E, EisenbergerMA, Escalante CP,
Jacobsen PB, Jankowski C, LeBlanc T, Ligibel JA, Loggers ET,
Mandrell B, Murphy BA, Palesh O, Pirl WF, Plaxe SC, Riba MB,
Rugo HS, Salvador C, Wagner LI, Wagner-Johnston ND,
Zachariah FJ, Bergman MA, Smith C, National comprehensive
cancer network (2015) Cancer-related fatigue, version 2.2015. J
Natl Compr Canc Ne 13(8):1012–1039. https://doi.org/10.6004/
jnccn.2015.0122

3. Ahlberg K, Ekman T, Wallgren A, Gaston-Johansson F (2004)
Fatigue, psychological distress, coping and quality of life in patients
with uterine cancer. J Adv Nurs 45(2):205–213. https://doi.org/10.
1046/j.1365-2648.2003.02882.x

4. Curt GA, Breitbart W, Cella D, Groopman JE, Horning SJ, Itri LM,
Johnson DH, Miaskowski C, Scherr SL, Portenoy RK, Vogelzang
NJ (2000) Impact of cancer-related fatigue on the lives of patients:
new findings from the Fatigue Coalition. Oncologist 5(5):353–360.
https://doi.org/10.1634/theoncologist.5-5-353

5. Brown LF, Kroenke K (2009) Cancer-related fatigue and its asso-
ciations with depression and anxiety: a systematic review.
Psychosomatics 50(5):440–447. https://doi.org/10.1176/appi.psy.
50.5.440

6. Jones JM, Olson K, Catton P, Catton CN, Fleshner NE,
Krzyzanowska MK, McCready DR, Wong RKS, Jiang H,
Howell D (2016) Cancer-related fatigue and associated disability
in post-treatment cancer survivors. J Cancer Surviv 10(1):51–61

7. Bower JE (2007) Cancer-related fatigue: links with inflammation in
cancer patients and survivors. Brain Behav 21(7):863–871. https://
doi.org/10.1016/j.bbi.2007.03.013

8. Miller AH, Ancoli-Israel S, Bower JE, Capuron L, Irwin MR
(2008) Neuroendocrine-immune mechanisms of behavioral comor-
bidities in patients with cancer. J Clin Oncol 26(6):971–982. https://
doi.org/10.1200/JCO.2007.10.7805

9. Schubert C, Hong S, Natarajan L, Mills PJ, Dimsdale JE (2007)
The association between fatigue and inflammatory marker levels in
cancer patients: a quantitative review. Brain Behav Immun 21(4):
413–427. https://doi.org/10.1016/j.bbi.2006.11.004

10. Al-Majid S, McCarthy DO (2001) Cancer-Induced Fatigue and
Skeletal Muscle Wasting: The Role of Exercise. Biol Res Nurs
2(3):186–197. https://doi.org/10.1177/109980040100200304

11. Bower JE, Ganz PA, Desmond KA, Rowland JH, Meyerowitz BE,
Belin TR (2000) Fatigue in breast cancer survivors: occurrence,
correlates, and impact on quality of life. J Clin Oncol 18(4):743–
753. https://doi.org/10.1200/JCO.2000.18.4.743

12. Donovan KA, Small BJ, Andrykowski MA, Munster P, Jacobsen
PB (2007) Utility of a cognitive-behavioral model to predict fatigue
following breast cancer treatment. Health Psychol 26(4):464–472.
https://doi.org/10.1037/0278-6133.26.4.464

13. Kangas M, Bovberg Monthomery G (2008) Cancer-related fatigue:
a systematic and meta-analytic review of non pharmacological ther-
apies for cancer patients. Psychol Bull 134(5):700–741

14. National Comprehensive Cancer Network (2017) NCCN Clinical
Practice Guidelines in Oncology (NCCN Guidelines®): Cancer-
related fatigue [v. 2.2017]

15. Buffart LM, van Uffelen JGZ, Riphagen II, Brug J, van Mechelen
W, Brown WJ, Chinapaw MJM (2012) Physical and psychosocial
benefits of yoga in cancer patients and survivors, a systematic re-
view and meta-analysis of randomized controlled trials. BMC
Cancer 12(1):559. https://doi.org/10.1186/1471-2407-12-559

16. Xunlin NG, Lau Y, Klainin-Yobas P (2020) The effectiveness of
mindfulness-based interventions among cancer patients and survi-
vors: a systematic review and meta-analysis. Support Care Cancer
28(4):1563–1578. https://doi.org/10.1007/s00520-019-05219-9

17. Cramer H, Lauche R, Langhorst J, Paul A, Michalsen A, Dobos G
(2013) Predictors of yoga use among internal medicine patients.
BMC Complem Altern M 13(1):172

18. Vadiraja HS, Raghavendra RM et al (2017) Effects of yoga in
managing fatigue in breast cancer patients: a randomized controlled
trial. Indian J Palliat Care 23(3):247

19. Bower JE (2014) Cancer-related fatigue—mechanisms, risk factors,
and treatments. Nat Rev Clin Oncol 11(10):597–609. https://doi.
org/10.1038/nrclinonc.2014.127

20. Chen N, Xia X, Qin L, Luo L, Han S, Wang G, Zhang R, Wan Z
(2016) Effects of 8-week Hatha yoga training on metabolic and
inflammatory markers in healthy, female chinese subjects: a ran-
domized clinical trial. Biomed Res Int 2016:5387258–5387212.
https://doi.org/10.1155/2016/5387258

21. Kiecolt-Glaser JK, Bennett JM, Andridge R, Peng J, Shapiro CL,
MalarkeyWB, Emery CF, Layman R,Mrozek EE, Glaser R (2014)
Yoga’s impact on inflammation, mood, and fatigue in breast cancer
survivors: a randomized controlled trial. J Clin Oncol 32(10):1040–
1049. https://doi.org/10.1200/JCO.2013.51.8860

22. Banasik J, Williams H, Haberman M, Blank SE, Bendel R (2011)
Effect of Iyengar yoga practice on fatigue and diurnal salivary cor-
tisol concentration in breast cancer survivors. J Am Acad Nurse
Pract 23(3):135–142. https://doi.org/10.1111/j.1745-7599.2010.
00573.x

23. Gothe NP, Keswani RK, McAuley E (2016) Yoga practice im-
proves executive function by attenuating stress levels. Biol
Psychol 121(Pt A):109–116. https://doi.org/10.1016/j.biopsycho.
2016.10.010

24. Vadiraja HS, Raghavendra RM, Nagarathna R et al (2009) Effects
of a yoga program on cortisol rhythm and mood states in early
breast cancer patients undergoing adjuvant radiotherapy: a random-
ized controlled trial. Integr Cancer Ther 8(1):37–46. https://doi.org/
10.1177/1534735409331456

25. Peppone LJ, Janelsins MC, Kamen C, Mohile SG, Sprod LK,
Gewandter JS, Kirshner JJ, Gaur R, Ruzich J, Esparaz BT,
Mustian KM (2015) The effect of YOCAS(c)(R) yoga for muscu-
loskeletal symptoms among breast cancer survivors on hormonal
therapy. Breast Cancer Res Tr 150(3):597–604. https://doi.org/10.
1007/s10549-015-3351-1

26. Cramer H, Pokhrel B, Fester C, Meier B, Gass F, Lauche R,
Eggleston B, Walz M, Michalsen A, Kunz R, Dobos G,
Langhorst J (2016) A randomized controlled bicenter trial of yoga
for patients with colorectal cancer. Psycho-oncology 25(4):412–
420

27. Carson JW, Carson KM, Olsen MK, Sanders L, Porter LS (2017)
Mindful yoga for women with metastatic breast cancer: design of a
randomized controlled trial. BMC Complem Altern M 17(1):153

28. Chandwani KD, Thornton B, Perkins GH, Arun B, Raghuram NV,
Nagendra HR, Wei Q, Cohen L (2010) Yoga improves quality of
life and benefit finding in women undergoing radiotherapy for
breast cancer. J Soc Integr Oncol 8(2):43–55

2981Support Care Cancer (2021) 29:2973–2982

https://doi.org/
https://doi.org/10.1016/S0140-6736(17)33326-3
https://doi.org/10.1016/S0140-6736(17)33326-3
https://doi.org/10.6004/jnccn.2015.0122
https://doi.org/10.6004/jnccn.2015.0122
https://doi.org/10.1046/j.1365-2648.2003.02882.x
https://doi.org/10.1046/j.1365-2648.2003.02882.x
https://doi.org/10.1634/theoncologist.5-5-353
https://doi.org/10.1176/appi.psy.50.5.440
https://doi.org/10.1176/appi.psy.50.5.440
https://doi.org/10.1016/j.bbi.2007.03.013
https://doi.org/10.1016/j.bbi.2007.03.013
https://doi.org/10.1200/JCO.2007.10.7805
https://doi.org/10.1200/JCO.2007.10.7805
https://doi.org/10.1016/j.bbi.2006.11.004
https://doi.org/10.1177/109980040100200304
https://doi.org/10.1200/JCO.2000.18.4.743
https://doi.org/10.1037/0278-6133.26.4.464
https://doi.org/10.1186/1471-2407-12-559
https://doi.org/10.1007/s00520-019-05219-9
https://doi.org/10.1038/nrclinonc.2014.127
https://doi.org/10.1038/nrclinonc.2014.127
https://doi.org/10.1155/2016/5387258
https://doi.org/10.1200/JCO.2013.51.8860
https://doi.org/10.1111/j.1745-7599.2010.00573.x
https://doi.org/10.1111/j.1745-7599.2010.00573.x
https://doi.org/10.1016/j.biopsycho.2016.10.010
https://doi.org/10.1016/j.biopsycho.2016.10.010
https://doi.org/10.1177/1534735409331456
https://doi.org/10.1177/1534735409331456
https://doi.org/10.1007/s10549-015-3351-1
https://doi.org/10.1007/s10549-015-3351-1


29. Lin P-J, Peppone LJ, Janelsins MC, Mohile SG, Kamen CS,
Kleckner IR, Fung C, Asare M, Cole CL, Culakova E, Mustian
KM (2018) Yoga for the management of cancer treatment-related
toxicities. Curr Oncol 20(1):5

30. Fischer I, Weis J, Rüffer JU et al (2017) Tumorassoziierte Fatigue
in der Palliativsituation. Zeitschrift für Palliativmedizin 18(02):97–
110

31. Lundt A, Jentschke E (2019) Long-term changes of symptoms of
anxiety, depression, and fatigue in cancer patients 6months after the
end of yoga therapy. Integr Cancer Ther 18:1534735418822096

32. Danhauer SC, Mihalko SL, Russell GB, Campbell CR, Felder L,
Daley K, Levine EA (2009) Restorative yoga for women with
breast cancer: findings from a randomized pilot study.
Psychooncology 18(4):360–368

33. Weis J, Tomaszewski KA, Hammerlid E, Ignacio Arraras J, Conroy
T, Lanceley A, Schmidt H,Wirtz M, Singer S, PintoM, Alm el-Din
M, Compter I, Holzner B, Hofmeister D, Chie WC, Czeladzki M,
Harle A, Jones L, Ritter S, Flechtner HH, Bottomley A, on Behalf
of the EORTC Quality of Life Group (2017) International psycho-
metric validation of an EORTC quality of life module measuring
cancer related fatigue (EORTC QLQ-FA12). J Natl Cancer I
109(5):273. https://doi.org/10.1093/jnci/djw273

34. Kroenke K, Spitzer RL,Williams JB (2001) The PHQ-9: validity of
a brief depression severity measure. J Gen Intern Med 16(9):606–
613. https://doi.org/10.1046/j.1525-1497.2001.016009606.x

35. Groenvold M, Petersen MA, Aaronson NK, Arraras JI, Blazeby
JM, Bottomley A, Fayers PM, de Graeff A, Hammerlid E, Kaasa
S, Sprangers MA, Bjorner JB, EORTC Quality of Life Group
(2006) The development of the EORTC QLQ-C15-PAL: a short-
ened questionnaire for cancer patients in palliative care. Eur J
Cancer (Oxford, England : 1990) 42(1):55–64. https://doi.org/10.
1016/j.ejca.2005.06.022

36. Derry HM, Jaremka LM, Bennett JM, Peng J, Andridge R, Shapiro
C, Malarkey WB, Emery CF, Layman R, Mrozek E, Glaser R,
Kiecolt-Glaser JK (2015) Yoga and self-reported cognitive prob-
lems in breast cancer survivors: a randomized controlled trial.
Psycho-oncology 24(8):958–966. https://doi.org/10.1002/pon.
3707

37. Garland SN, Tamagawa R, Todd SC, Speca M, Carlson LE (2013)
Increased mindfulness is related to improved stress and mood fol-
lowing participation in a mindfulness-based stress reduction pro-
gram in individuals with cancer. Integr Cancer Ther 12(1):31–40

38. Speca M, Carlson LE, Goodey E, Angen M (2000) A randomized,
wait-list controlled clinical trial: the effect of a mindfulness
meditation-based stress reduction program on mood and symptoms
of stress in cancer outpatients. Psychosom Med 62(5):613–622

39. Moadel AB, Shah C,Wylie-Rosett J, HarrisMS, Patel SR, Hall CB,
Sparano JA (2007) Randomized controlled trial of yoga among a

multiethnic sample of breast cancer patients: effects on quality of
life. J Clin Oncol 25(28):4387–4395. https://doi.org/10.1200/JCO.
2006.06.6027

40. Littman AJ, Bertram LC, Ceballos R, Ulrich CM, Ramaprasad J,
McGregor B, McTiernan A (2012) Randomized controlled pilot
trial of yoga in overweight and obese breast cancer survivors: ef-
fects on quality of life and anthropometric measures. Support Care
Cancer 20(2):267–277. https://doi.org/10.1007/s00520-010-1066-
8

41. Cramer H, Ward L, Steel A, Lauche R, Dobos G, Zhang Y (2016)
Prevalence, patterns, and predictors of yoga use: results of a U.S.
nationally representative survey. Am J Prev Med 50(2):230–235.
https://doi.org/10.1016/j.amepre.2015.07.037

42. Barnes B, Kraywinkel K, Nowossadeck E, Schönfeld I, Starker A,
Wienecke A, Wolf U (2016) Bericht zum Krebsgeschehen in
Deutschland 2016

43. Mustian KM, Sprod LK, Janelsins M, Peppone LJ, Palesh OG,
Chandwani K, Reddy PS, Melnik MK, Heckler C, Morrow GR
(2013) Multicenter, randomized controlled trial of yoga for sleep
quality among cancer survivors. J Clin Oncol 31(26):3233–3241.
https://doi.org/10.1200/JCO.2012.43.7707

44. Hardoerfer K, Jentschke E (2018) Effect of yoga therapy on symp-
toms of anxiety in cancer patients. Oncol Res Treat 41(9):526–532

45. Adams M, Jewell AP (2007) The use of complementary and alter-
native medicine by cancer patients. Int Semin Surg Oncol 4:10.
https://doi.org/10.1186/1477-7800-4-10

46. Bahall M (2017) Prevalence, patterns, and perceived value of com-
plementary and alternative medicine among cancer patients: a
cross-sectional, descriptive study. BMC Complement Altern Med
17(1):345. https://doi.org/10.1186/s12906-017-1853-6

47. Danhauer SC, Addington EL, Cohen L, Sohl SJ, van Puymbroeck
M, Albinati NK, Culos-Reed SN (2019) Yoga for symptom man-
agement in oncology: a review of the evidence base and future
directions for research. Cancer 125(12):1979–1989. https://doi.
org/10.1002/cncr.31979

48. Bower JE, Garet D, Sternlieb B, Ganz PA, Irwin MR, Olmstead R,
Greendale G (2012) Yoga for persistent fatigue in breast cancer
survivors. Cancer 118(15):3766–3775. https://doi.org/10.1002/
cncr.26702

49. Zetzl T, Schuler M, Renner A, Jentschke E, van Oorschot B (2019)
Yoga intervention and reminder e-mails for reducing cancer-related
fatigue-a study protocol of a randomized controlled trial. BMC
Psych 7(1):64

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

2982 Support Care Cancer (2021) 29:2973–2982

https://doi.org/10.1093/jnci/djw273
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1016/j.ejca.2005.06.022
https://doi.org/10.1016/j.ejca.2005.06.022
https://doi.org/10.1002/pon.3707
https://doi.org/10.1002/pon.3707
https://doi.org/10.1200/JCO.2006.06.6027
https://doi.org/10.1200/JCO.2006.06.6027
https://doi.org/10.1007/s00520-010-1066-8
https://doi.org/10.1007/s00520-010-1066-8
https://doi.org/10.1016/j.amepre.2015.07.037
https://doi.org/10.1200/JCO.2012.43.7707
https://doi.org/10.1186/1477-7800-4-10
https://doi.org/10.1186/s12906-017-1853-6
https://doi.org/10.1002/cncr.31979
https://doi.org/10.1002/cncr.31979
https://doi.org/10.1002/cncr.26702
https://doi.org/10.1002/cncr.26702

	Yoga effectively reduces fatigue and symptoms of depression in patients with different types of cancer
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Background
	Methods
	Trial design
	Participants
	Intervention
	Sample size calculation
	Measures
	Statistical analysis

	Results
	Sample description and baseline data
	Intervention adherence and evaluation
	Primary outcome: general, physical, emotional, and cognitive fatigue
	Secondary outcomes: depression and QoL

	Discussion
	References


