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Abstract

Background: Symptoms of anxiety, depression, and cancer-related fatigue are commonly associated with cancer. Cancer
patients increasingly use complementary and alternative treatments, such as yoga, to cope with psychological and physical
impairments. In the present article, long-term changes of anxiety, depression, and fatigue in cancer are examined 6 months
after a yoga intervention. Method: We used an observational design based on a randomized controlled study in cancer
patients with mixed diagnoses to evaluate long-term changes of symptoms of anxiety, depression, and fatigue 6 months
after the end of yoga therapy. We measured anxiety symptoms with the Generalized Anxiety Disorder scale (GAD-7),
depressive symptoms with the Patient Health Questionnaire-2 (PHQ-2), and fatigue with the European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire—Fatigue Scale (EORTC QLQ-FAI3). Yoga therapy was
provided in yoga classes of 60 minutes each once a week for 8 weeks in total. The exercises provided contained both body
and breathing activities as well as meditation. Results: A total of 58 patients participated in the study. Six months after
the end of yoga therapy, symptoms of anxiety, depression, and fatigue were significantly reduced compared with baseline.
However, symptoms of anxiety and fatigue slightly increased during the follow-up period, whereas symptoms of depression
remained stable. Conclusion: Our results are promising and support the integration of yoga interventions in supportive
cancer treatment concepts but should be confirmed by randomized controlled trials. Long-term effects of yoga therapy on
cancer patients should be the subject of further research.
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Introduction More than 50% of the patients are affected by fatigue during
or after their treatment.'’ These cancer-related symptoms
could lead to a reduction of quality of life, reduction of treat-
ment adherence, and even worse survival than in not-affected
patients.'*"> Accordingly, cancer-related psychological and
physical impairments have to be considered in cancer treat-
ment concepts.

In Germany, around 50% of the population face a cancer
diagnosis in the course of their lifetime." According to
recent data, half a million people develop cancer every year.
Demographic change and widely used screening methods
will lead to an increase of 20% of cancer incidences until
2030." For this reason, medical care of cancer patients is a
very important task of our health care system.

Coping with a life-limiting disease is very challenging
and often occurs together with anxiety and depressive symp-
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In order to cope with these symptoms, 35% to 50% of all
cancer patients use complementary and alternative medi-
cine (CAM)."*'° In recent years, a steady rise of CAM use
has been observed. Yoga, as a prime example of CAM, is a
promising mind-body intervention, which is performed,
with increasing demand, as a supportive therapy in onco-
logical care. Concurrently, yoga has become an interesting
topic of research.'® To date, most researchers have focused
on short-term effects of yoga therapies on psychological
and physical symptoms in cancer patients. Previous meta-
analyses and reviews suggest that yoga might lead to a
reduction of anxiety and depressive symptoms immediately
after the intervention.'”** Short-term effects on fatigue have
also been found in several reviews and meta-analy-
ses.'”*12+227 However, there is a lack of understanding of
how long the benefits of a yoga intervention might last.
With regard to anxiety, 4 small studies could not find any
group differences between intervention and control groups
at follow-up examinations.”®>' Depressive symptoms were
measured in 7 randomized controlled trials (RCTs) includ-
ing long-term follow-ups, but again, no significant group
differences were found 3 to 6 months after yoga therapy.”*>*
It is worth noting that anxiety and depressive symptoms
were merely studied in secondary analyses. Trials that ana-
lyzed changes of fatigue showed inconsistent results con-
cerning long-term effects of yoga interventions.**
Therefore, the aim of this study was to evaluate the long-
term changes of anxiety, depression, and fatigue in patients
with mixed tumor diseases after yoga therapy, using a pro-
spective, observational design.

Methods
Design

This observational study is based on a randomized, con-
trolled intervention study, which was performed at the
University Hospital of Wiirzburg, Germany, Comprehensive
Cancer Center Mainfranken. The Ethical Committee of
Wiirzburg approved the study on July 26, 2014. Cancer
patients with different tumor entities were included con-
secutively. The inclusion criteria were presence of a tumor
disease, age of 18 or older, and working knowledge of
German language. The recruitment was carried out on the

basis of informatory presentations provided by the
Comprehensive Cancer Center Mainfranken, which were
held every 3 months. Furthermore, the Psycho-oncological
Service of the University Hospital of Wiirzburg addressed
cancer patients in person. Eligible patients were briefed
both personally and by an information sheet before they
gave written consent to participate in the study and external
randomization took place. Yoga therapy consisted of weekly
classes of 60 minutes each over a period of 8 weeks. During
these 8 weeks, participants of the control group did not
receive any yoga therapy but were offered yoga therapy
thereafter. Every participant completed questionnaires at
baseline, before and after yoga therapy, and 6 months after
the end of yoga therapy (Figure 1). By providing yoga ther-
apy to the control group after their waiting time ended,
comparing the intervention group with the waiting-list con-
trol group was limited to the period before the waiting-list
control group started yoga therapy. Consequently, for this
secondary study on long-term effects, we combined the
intervention and control groups because both received yoga
therapy.

Intervention

Yoga treatment was conducted in groups of 10 to 12 patients.
Yoga classes started with a relaxation and a short conversa-
tion about the participants’ mental and physical condition.
Afterward, several exercises of gentle Hatha Yoga, inspired
by John Kabat-Zinn,”” were carried out. This was always
done in the same sequence, under supervision, and with cor-
rection, if necessary. The exercises were then followed by a
meditation at the end of the session. Each participant also
received a CD and a printed manual to motivate training at
home.

Measures

We used the reliable and valid self-reported Generalized
Anxiety Disorder scale (GAD-7) to measure the intensity of
various anxiety symptoms.’® GAD-7 has 7 items that refer
to the period of the past 2 weeks and can be answered with
“Not at all” (0 points), “On individual days” (1 point),
“More than half the days” (2 points), or “Nearly every day”
(3 points). By summing up these items, the total score of the
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GAD-7 may range from 0 to 21, with higher values indicat-
ing more severe anxiety symptoms.

To determine symptoms of depression, the reliable, valid,
and sensitive Patient Health Questionnaire—2 (PHQ-2) was
used.***® This is a shortened version of the Patient Health
Questionnaire—9. It consists of the 2 core symptoms of a
depressive episode: depressed mood and loss of interest as
well as pleasure in routine activities during the past 2 weeks.
The answer options are the same as in the GAD-7.
Consequently, the total score may range from 0 to 6 with
higher values indicating more severe depressive symptoms.

Cancer-related fatigue was assessed using the depend-
able questionnaire EORTC QLQ-FA13 (European
Organization for Research and Treatment of Cancer Quality
of Life Questionnaire-Fatigue Scale).*' This questionnaire
measures 3 dimensions of fatigue, emotional, physical, and
cognitive fatigue, with 13 items. Response options are “not
at all” (1), “a little” (2), “quite a bit” (3), and “very much”
(4). Scores are transformed to a scale ranging from 0 to 100.
Higher values indicate more severe fatigue symptoms.

Furthermore, we designed a questionnaire to assess
information about maintained yoga exercise after the end of
yoga therapy. In addition to the main question whether
patients continued to practice yoga or not, they were asked
if they practiced on their own or with an instructed group.
Moreover, we assessed the frequency and duration of yoga
exercise. Additionally, the questionnaire included possible
reasons why patients continued to practice yoga or why
they decided to quit. Possible answers to choose from were,
for example, “If I practice yoga, I feel less tired” or “Yoga
helps me to better cope with anxiety concerning my tumor
disease.” Given reasons why somebody stopped to practice
were, for example, “Without professional instruction, I am
not motivated to practice yoga” or “I stopped practice
because I did not benefit from yoga therapy.”

Statistical Analysis

Data analysis was carried out using IBM SPSS Statistics
Version 22. We used paired ¢ tests to analyze changes
between baseline and follow-up. We present standardized
effect sizes (SES) and 95% confidence intervals (Cls) to
demonstrate changes of symptoms of anxiety, depression,
and fatigue in the course of the 6-month follow-up period.
Furthermore, to analyze a potential link between main-
tained yoga practice and symptoms of anxiety, depression,
and fatigue, the Mann-Whitney U test for independent sam-
ples was performed. P < .05 was considered significant.

Results

Seventy patients were included. As the number of dropouts
(n=6) and lost to follow-up (n = 6) amounted to 12 persons
in total, the data of 58 patients were available for our

analyses. The reasons for a dropout remained unknown
regarding 5 participants, whereas 1 patient died during the
study period. The cause for loss to follow-up was unknown
for 2 persons, 3 patients died during the follow-up period,
and 1 person stopped participation because of physical
problems (Figure 2).

A total of 58 patients participated in the study (Table 1).
Fifty-two (90%) of the patients were women. The average
age was 58 years (SD = 11.97, range 24-80 years), and 62%
were married. All patients were German. Ninety percent of
the participants had secondary and higher education, which
means that they finished either middle/junior high school or
academic high school. The most common tumor diagnosis
was breast cancer (55%), followed by lymphoma/leukemia
(10%), colorectal cancer (7%), and ovarian/endometrial
cancer (7%; Table 2). The average time span since primary
diagnosis was 24 months. About one tenth of patients had a
recurrence, and in one fifth of the patients, metastases were
diagnosed.

Compared with baseline values, anxiety, depression, and
fatigue values were significantly lower at the follow-up
time point after 6 months (Figures 3-5 and Table 3). These
results suggest long-term improvement of symptoms of
anxiety, depression, and fatigue in the course of a yoga ther-
apy. During the follow-up period between the end of yoga
therapy and 6 months later, we found a small time effect on
anxiety (SES = 0.22, 95% CI = —-0.03 to 0.47) and fatigue
(SES = 0.27, 95% CI = —0.05 to 0.50), which indicates a
slight, nonsignificant increase of symptoms. Regarding
depression, no time effect was found during the follow-up
period (SES = 0.01, 95% CI = —0.11 to 0.13; Figures 3-5
and Table 4).

Sixty-nine percent of the participants continued to prac-
tice yoga after the intervention. Most patients (78%)
reported practicing on their own. One third continued to
attend instructed yoga classes. The majority of patients
practiced less than 45 minutes once to twice per week. The
most popular reasons for continuing yoga were reduction of
tiredness (82%) and gain of fitness (97%). Furthermore,
more than half of the subjects reported continuing because
yoga helped deal with anxiety and concerns regarding the
future. The main reason not to continue with yoga, reported
by 31%, was the lack of professional instruction after the
intervention (94%). However, we found no significant rela-
tion between the maintenance of yoga practice and symp-
toms of anxiety (P = .33), depression (P =.19), and fatigue
(P=.13).

Discussion

In this observational study, we found a long-term improve-
ment of symptoms of anxiety, depressive symptoms, and
fatigue after a yoga intervention in cancer patients with
mixed diagnoses. Compared with baseline, anxiety,
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Figure 2. Patient flow.

depression, and fatigue were reduced significantly 6 months
after the yoga intervention. However, anxiety and fatigue
slightly increased after the end of yoga therapy, whereas
depressive symptoms remained stable during the follow-up
period after treatment completion. Moreover, maintenance
of yoga practice was reported by 69% of the subjects. Most
participants reported subjective benefit although no link
between maintenance and outcomes was observed.

To date, 4 RCTs investigated long-term effects of yoga
therapy on anxiety in cancer patients.”*>' However, none of
the trials analyzed change of anxiety in the course of time.
No evidence of long-term effects was found. Nonetheless,
these negative results have to be questioned. Small study
samples, selection bias, and low adherence might have

distorted the results. In contrast to these findings, our results
indicate long-term improvements of anxiety in the course of
yoga therapy.

A small one-armed pilot study reported a significant
reduction of depression and fatigue from baseline to
3-month follow-up.*® Two RCTs with breast cancer patients
confirmed the long-term reduction of fatigue as an effect of
a yoga intervention by demonstrating significant group dif-
ferences.””** Another RCT with 181 breast cancer patients
found that depression and fatigue increased during 3
months of follow-up but did not reach baseline levels.*
Furthermore, significant long-term group differences were
reported for fatigue but not for depression.*” In only one
study, with 163 breast cancer patients, a 6-month follow-up
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Table I. Sociodemographic Data (n = 58). Table 2. Disease-Related Baseline Data (n = 58).
Age Tumor entity, n (%)
Years, mean (SD) 58.19 (11.97) Breast cancer 32 (55)
Age range 24-80 Lymphoma/leukemia 6 (10)
Gender, n (%) Colorectal cancer 4(7)
Female 52 (90) Ovarian/endometrial cancer 4(7)
Male 6 (10) Prostatic cancer 3 (6)
Marital status, n (%) Malignant melanoma 2(3)
Married 36 (62) Malignomas of bones/joints/muscles 2(3)
Single I (19) Central nervous system tumors 2(3)
Divorced 9 (16) Pancreatic cancer I (2)
Widowed 2 (3) Renal cell carcinoma I (2)
Living in a relationship, n (%) 42 (72) Malignomas of head and neck I (2)
Nationality, n (%) Relapse, n (%)
German 58 (100) Yes 5(9)
Others 0(0) No 50 (86)
Highest graduation, n (%) Missing 3(5)
Less than junior (<10 years; basic 6 (10) Time since diagnosis, n (%)
secondary school) Up to | month 2(3)
Junior (10 years; middle-level secondary 32 (55) Up to 2 months 2(3)
school) Up to 3 months 1 (2)
Senior (high school graduate) 20 (35) Up to 6 months 6 (10)
Abbreviation: SD, standard deviation. Up to | year 9 (l6)
Up to 2 years 14 (24)
About 3 years 5(9)
was conducted. Significant group differences for fatigue About 5 years 5(9)
immediately posttreatment were not found 6 months later, About 10 years 8 (14)
though depressive symptoms were not significantly differ- About |5 years 4(7)
ent between groups at any time.** To conclude, our results Missing 2(3)
of a significant reduction of fatigue and depressive symp-  Metastases, n (%)
toms between baseline and follow-up are in line with previ- Yes 1 (19)
ous research. Still, a causal connection to yoga therapy No 43 (74)
could not be demonstrated in previous RCTs. Moreover, Missing 4(7)
regarding fatigue, results about long-term group differ-  Relapse.n (%)
ences were inconsistent. Yes >0 (86)
Most trials included only one tumor entity (especially No > )
Missing 3(5

breast cancer), offered different yoga styles and different
length as well as frequency of yoga classes, and were
designed as a RCT. Furthermore, different assessment
instruments were used in the individual studies.
Consequently, making comparisons with our results is dif-
ficult, and further research is needed to clarify the inconsis-
tent state of research. Possible long-term effects on anxiety,
depression, and fatigue should be investigated in larger
studies with active control groups and symptomatic patients
with a cancer diagnosis other than breast cancer. Besides
clinical trials, research on symptom physiology and bio-
logic mechanisms of response would help better understand
the effects of yoga therapies.

Strengths and Limitations

Strengths of this study include excellent adherence with
minimal attrition and a loss to follow-up of only 10%.
Additionally, this is the first study, to our knowledge, with a

6-month follow-up investigating long-term changes of anx-
iety, depression, and fatigue after yoga therapy in cancer
patients. Further research on long-term effects is definitely
needed.

This study was based on an observational design, lend-
ing our results less credibility than do studies with a control
group. To ensure high compliance with the study in the con-
trol group in our primary RCT, yoga therapy was offered to
the control group after their waiting time. Thus, this inves-
tigation on long-term changes was carried out with method-
ological limitations. Most important, positive changes of
anxiety, depression, and fatigue cannot be causally attrib-
uted to yoga therapy. Spontaneous recovery of symptoms,
remission or progression of tumor disease, social support,
physical activity, and other concurrent treatments may have
been confounding variables. Furthermore, the number of
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Figure 3. Symptoms of anxiety in the course of the study (n = 55; error bars indicate standard error of the mean).
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Figure 4. Symptoms of depression in the course of the study (n = 55; error bars indicate standard error of the mean).

participants was relatively small. With a greater number of
subjects, higher statistical power could have been achieved.
Another limitation is that elevated levels of symptoms of
anxiety, depression, and fatigue were not used as part of the
inclusion criteria, and therefore, these symptoms had less
room to decrease.”® Accordingly, the potential of yoga
might be even higher than our data reflect when provided to
highly distressed patients. Further studies should employ a
larger number of participants and only patients with an
increased level of symptoms.

As already mentioned, many of the published studies
were restricted to breast cancer patients. Thus, the inclusion

of different tumor entities is a strength of our study because
current publications of research on tumor entities other than
breast cancer are rare but needed.'® In our study, about half
of the patients were breast cancer patients but the other half
of patients were diagnosed with other cancers. Subgroup
analyses should be carried out but are limited by our sample
size. However, the high percentage of breast cancer patients
restricts the generalizability to patients with other cancers.
Other limitations concerning the study population are
acknowledged. With a share of 90% of women, a conclusion
as to effects in men is not possible. The high level of partici-
pation of women with breast cancer reflects the generally
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Figure 5. Symptoms of fatigue in the course of the study (n = 55; error bars indicate standard error of the mean).

Table 3. Within-Group Change of Symptoms of Anxiety, Depression, and Fatigue From Baseline to 6-Month Follow-up.

Tl T3
Variables n M SD M SD P SES 95% ClI
Anxiety 58 6.94 4.09 5.66 3.69 013 -0.31 —-0.56 to —0.06
Depression 58 1.78 1.33 1.26 1.26 .001 -0.39 —0.62 to —0.16
Fatigue 58 28.30 8.29 25.69 8.03 .006 —-0.31 —0.54 to -0.09

Abbreviations: T, baseline; T3, follow-up time point after 6 months; M, mean; SD, standard deviation; SES, standardized effect size; Cl, confidence

interval.

Table 4. Within-Group Change of Symptoms of Anxiety, Depression, and Fatigue From Post-Intervention to 6-Month Follow-up.

T2 T3
Variables n M SD M SD P SES 95% ClI
Anxiety 55 4.85 3.80 5.69 3.72 .083 0.22 —-0.03 to 0.47
Depression 55 1.24 1.02 1.25 1.29 .900 0.0l -0.11 to 0.13
Fatigue 55 23.82 7.10 25.75 8.10 .028 0.27 —0.05 to 0.50

Abbreviations: T2, post-intervention time point; T3, follow-up time point after 6 months; M, mean; SD, standard deviation; SES, standardized effect size;

Cl, confidence interval.

higher tendency of women as well as breast cancer patients
to use alternative medicine.**** In addition, women seem to
have more positive beliefs about yoga than men*® and thus
are more likely to participate. A positive attitude toward
yoga therapy could have biased the results.*” Moreover, gen-
eralizability is limited by the fact that many participants had
high school education. This may result from the fact that
higher educated people are more likely to use CAM.'*44%
Last, the therapy period lasted 8 weeks. Although effects
were achieved during this time and long-term changes could

be found, a more extensive therapy with a higher frequency
of yoga classes might have produced larger effects and long-
term changes.'**

Conclusion

To conclude, our results suggest positive changes of anxi-
ety, depression, and fatigue in the long term after a yoga
therapy. In addition, 69% of patients reported subjective
benefits, which led to maintenance of yoga practice. Our
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results are promising and support the integration of yoga
interventions in supportive cancer treatment concepts but
should be confirmed by RCTs. Long-term effects of yoga
therapy on cancer patients should be the subject of further
research.
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