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Research Article

Introduction

Every year about 500.000 people in Germany develop 
cancer.1 By the end of 2017, there were about 4.65 million 
people with or after cancer.2 Roughly 39% of cancer patients 
have psychological disorders.3 The lifetime prevalence of 
anxiety disorders for cancer patients was around 25% pre-
COVID.3 However, the prevalence depended on various 
influencing factors such as therapy status, sex, age, and 
tumor entity.4 Similar to anxiety, there is a pronounced het-
erogeneity in the occurrence of fatigue in different patient 

groups, with an overall average prevalence of about 49% in 
cancer patients.5 Depression also is a common concomitant 
disease in cancer patients. During the COVID pandemic, 
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Abstract
Background: Cancer patients often suffer from psychological symptoms and need psychological support. Especially 
during the COVID-19 pandemic, eHealth interventions might be helpful to overcome the obstacles of the pandemic. This 
study evaluates the effectiveness of a video sequence-based eHealth intervention on anxiety, fatigue, and depression in 
cancer patients.
Methods: Patients (N = 157) with different tumor entities were randomly assigned to the video intervention group (IG) 
and the waiting control group (CG). Patients in the IG received a video intervention comprising 8 video sequences over 
4 weeks. The videos included psychoeducation on distress and psychological symptoms, Acceptance and Commitment 
Therapy elements, and Yoga and Qigong exercises. Patients’ anxiety and fear of progression (primary outcomes) and 
secondary outcomes were assessed before randomization (T1) and after the end of the intervention for IG or the waiting 
period for CG (T2) using self-reported questionnaires (GAD-7, PA-F-KF, EORTC QLQ-FA12, PHQ-8).
Results: Patients of the IG showed no significant improvement in anxiety (GAD-7; P = .75), fear of progression (FoP-Q-
SF; P = .29), fatigue (EORTC QLQ-FA12; P = .72), and depression (PHQ-8; P = .95) compared to patients in the waiting 
CG. However, symptoms of anxiety, fatigue, and depression decreased in both groups. Exploratory subgroup analysis 
regarding sex, therapy status, therapy goal, and tumor entity showed no effects. Overall, the intervention had a high level 
of acceptance.
Conclusions: The video intervention was ineffective in reducing the psychological burden compared to a waiting CG. The 
findings support prior observations of the value of therapeutic guidance and promoting self-management for improving 
patients’ psychological burdens. Further studies are required to evaluate the effectiveness of psycho-oncological eHealth 
delivered through video sequences.
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depressive symptoms among people with cancer were 
around 37%.6 On the other hand, the prevalence of anxiety6 
in cancer patients during the pandemic rose to 38% and qual-
ity of life deteriorated compared to the average population.7 
The reported prevalences emphasize the importance of 
offerings to improve cancer patients’ mental health and 
well-being.

The COVID-19 pandemic could have worsened these 
problems,8 as it challenges various aspects of life and 
healthcare, including access to psycho-oncological treat-
ment. Due to the health risks related to direct contact, many 
patients cannot take advantage of psycho-oncological treat-
ment. However, the demand does not decrease with treat-
ment availability and remains constant during the pandemic. 
In health psychology, electronic health (eHealth) interven-
tions represent an essential opportunity to actively involve 
patients in their health care.9,10 In 2017 about 69% of cancer 
survivors searched the internet for information about their 
disease.11 Their high information needs are often unfulfilled 
due to the high degree of variability in quality, comprehen-
sibility, and accuracy of internet sources.12,13 There are 
promising studies regarding anxiety and depression using 
eHealth with different psychological interventions.9,14-17 
However, the results are heterogeneous.14,15 Also, studies on 
fear often only dealt with a few different tumor entities, 
comprised cancer survivors rather than those in treatment, 
included relatively few male subjects, and often considered 
fear of recurrence as the only aspect of anxiety.9,15-19 Several 
meta-analyses have shown promising results from eHealth 
interventions on fatigue,9,20 but further randomized con-
trolled trials (RCTs) are required to confirm these results.20 
Due to the lack of eHealth studies for a heterogeneous 
sample of cancer patients and survivors, we aimed to create 
an eHealth intervention for a broad range of cancer patients 
to benefit from a remotely-accessible and widely applica-
ble psycho-oncological offering during the COVID19-
pandemic. To this end, we employed various psychological 
methods, including psychoeducation and Acceptance and 
Commitment Therapy elements. These methods have been 
shown to reduce anxiety,21-26 depression,21,22,25-29 and 
fatigue.30-33 Additionally, we included complementary and 
alternative medicine elements that affected the target vari-
ables, such as Yoga34-37 and Qigong.38,39 Furthermore, we 
selected the techniques we already used in psycho-oncolog-
ical routine care.

We hypothesized:

(1) The participants in the video sequence-based IG will 
have significantly more improved anxiety levels and fear 
of progression than the participants in the waiting CG 
after the end of therapy (primary outcome).
(2a) The participants in the video sequence-based IG 
will have significantly more improved values for fatigue 
after the end of therapy than the participants in the wait-
ing CG.

(2b) The participants in the video sequence-based IG 
will have significantly more improved values for depres-
sion after the end of therapy than the participants in the 
waiting CG.

Moreover, we investigated the following exploratory ques-
tions regarding the further implementation of digital psy-
cho-oncological offers for cancer patients within the acute 
care setting.

Are there certain patient groups who benefit more from 
the intervention than others, regarding sex, therapy status, 
therapy goal and tumor entity?

Does therapy adherence have an effect on the outcomes 
within the IG?

Methods

Trial Design

The study was a single-center, prospective, randomized, 
controlled intervention study with a waiting CG performed 
at the University Hospital of Wuerzburg, Comprehensive 
Cancer Center Mainfranken (CCCMF). The Ethics 
Committee of the University of Würzburg approved the 
study on 23.04.2021 (Nr. 123/20-me).

Cancer patients with diverse tumor entities and acute 
appointments in institutions of the CCCMF (interdisciplin-
ary oncological therapy outpatient clinic (IOT), various 
oncological stations of the University Hospital Wuerzburg, 
and ambulatory psycho-oncology patients) were evaluated 
by medical records. Eligible patients were contacted on site 
or by telephone and asked to participate in the study. 
Afterward, we sent a written patient information sheet and 
consent form to interested patients contacted by telephone. 
After signing the consent form and completing the first 
questionnaire to collect the baseline values (T1), participants 
were randomly assigned to the IG or CG using a computer-
generated list of random numbers. We used a randomization 
procedure with an allocation ratio of 1:1. A list of partici-
pants’ anonymous study numbers was used for external ran-
domization. A scientific member of the Institute of Clinical 
Epidemiology, University of Wuerzburg, performed ran-
domization (central randomization per envelope), guaran-
teeing allocation concealment.

Then the participants of the IG received the video inter-
vention for 4 weeks, while the participants of the CG had a 
4-week waiting period and did not receive any comparable 
therapy. Both groups completed another questionnaire at 
the end of this period (T2). After the post-intervention sur-
vey, the CG also received a 4-week intervention.

Sample size was powered to detect a medium-sized 
between-group effect (d = 0.5, 2-sided, α = .05, 1-β = .8) in 
the primary outcome. Therefore, 128 persons are required. 
Concerning a possible drop-out, we recruited a sample of 
N = 172 patients.
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Participants

The inclusion criteria were a malignant tumor disease in the 
history of the patient, a minimum age of 18 years, and 
informed consent to participate in the study. There was no 
preselection regarding the current stress level. Exclusion 
criteria were insufficient German language ability and 
severe physical or mental impairments. The patients were 
recruited from June to September 2020 within the CCCMF 
facilities. Figure 1 shows the participant flow.

Intervention
Overall, the intervention comprised 8 videos, each about 
10 to a maximum of 30 minutes in length. The structure of 
all units was similar. Each sequence started with imparting 
knowledge on the respective topic. There was both an 
explanation of the backgrounds and meanings of the 
respective symptoms and assistance using elements of dif-
ferent psycho-oncological tools in order to be able to man-
age symptoms. The psychoeducation was supported in 
each case by text slides and illustrations. Yoga, relaxation, 
or Qigong exercises were implemented at the end of each 

video. Two ACT core processes (ie, contact with the pres-
ent moment and defusion) are addressed through parts of 
the education and exercises in specific video sequences. 
An experienced psycho-oncologists/psychotherapist who 
is also a certified yoga teacher performed the video inter-
vention (7 out of 8 sequences). The Qigong sequence was 
administered by an experienced psycho-oncologist/psy-
chotherapist who is also a qualified Qigong instructor. 
The yoga exercises were already evaluated in previous 
trials.35,40 Detailed descriptions and illustrations of the 
exercises from the videos can be found in “Heilkraft Yoga: 
100 Übungen für Ihre Gesundheit” by Sigmund 
Feuerabendt.41 However, for details on the individual 
sequences, see Table 1.

The participants were given access to a website, on 
which 2 video sequences were provided weekly for 
4 weeks. The patients could watch them via desktop/laptop 
or tablet as often as they wanted and save the videos and a 
summary of the exercises. Participants were notified by 
email each time new videos were available. Technical 
problems could be announced to an assistant, but prob-
lems were rare.

Figure 1.  Patient flow
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Measures
Outcomes were assessed using self-report validated question-
naires.  The Generalized Anxiety Disorder-7 questionnaire 
(GAD-7) was used to record anxiety symptoms.42 The ques-
tionnaire was also validated for cancer patients.43 Items on 
anxiety symptoms within the last 2 weeks are answered on a 
4-point Likert scale (0 = not at all; 1 = on individual days; 
2 = more than half the days; 3 = nearly every day). Items are 
summed-up to a general anxiety score (range: 0-21), with 
higher scores representing more anxiety.

Furthermore, to assess fear of progression, the short 
form of the Fear of Progression Questionnaire (FoP-
Q-SF44,45) was administered.46 Patients rate 12 items on a 
5-point Likert scale (1 = never to 5 = very often). Items are 
summarized to a sum score (range: 0-60), with higher scores 
indicating higher fear of progression.

We used the European Organization of Research and 
Treatment of Cancer Quality of Life Questionnaire-Fatigue 
12 questionnaire (EORTC QLQ-FA12) to determine cancer-
related fatigue.47 Twelve items comprising fatigue’s physi-
cal, cognitive, and emotional aspects are rated on a 4-point 

Likert scale. The total score is transformed to a scale ranging 
from 0 to 100, with higher scores representing more severe 
fatigue symptoms.

Finally, the Patient Health Questionnaire-8 (PHQ-8) was 
used to measure depressive symptoms.48 Patients rate 8 items 
that refer to symptoms of a depressive episode during the last 
2 weeks on a 4-point Likert scale (0 = not at all to 3 = nearly 
every day). Items are summed up to a sum score ranging 
from 0 to 24, with higher values indicating more severe 
depressive symptoms. The PHQ-8 was selected instead of the 
Patient Health Questionnaire-9, as this has proven to be supe-
rior for e-mail, internet, or telephone contact.49

Participants’ satisfaction with the video intervention and 
adherence to therapy was assessed using a self-created ques-
tionnaire based on further studies.35 Patients were asked to 
judge the content of the video sequences, their usefulness, 
and the selection of exercises on a 6-point scale (1 = very 
good, 6 = insufficient). In addition, 3 items inquired about 
the general satisfaction with the program. Furthermore, 
patients were asked about video use and training using sev-
eral categorical items.

Table 1.  Video Sequences.

Sequence (duration) Content

1: Fear (15 min) Psychoeducation: Fear as a natural protective mechanism, fear of recurrence and progression, 
concern in the family system, hidden burdens, common patient fears, psychoneuroimmunology, 
fear-stress reaction system, importance of breathing in fear. 

Yoga exercise (“breathing circle”)

2: Mind control (12 min) Psychoeducation: Introduction on psychological approaches (Cognitive-behavioral therapie, 
Acceptance and Commitment Therapy), relationship between thoughts and emotions, 
questioning negative thoughts, cognitive restructuring from behavior therapy, mind control and 
cognitive defusion task, reflection of thoughts. 

Yoga exercise (“the warrior”)

3: Fatigue 1 (18 min) Psychoeducation: Tumor-associated fatigue, dimensions of fatigue; physical fatigue, emotional fatigue, 
cognitive fatigue, causes of fatigue, possible interventions. 

Yoga exercise (“standing with the scales”)

4: Fatigue 2 (18 min) Psychoeducation: Energy management, incorporating rewards into everyday life, positive influence 
on the body, slow increase in energy consumption. 

Yoga exercise (“the venous pump”)

5: Resilience (20 min) Psychoeducation: Multifactorial development of cancer, exhausting and stressful thoughts, ABC 
model by Albert Ellis, resilience research, critical questioning of thoughts, pillars of resilience, 
assessment of situations. 

Yoga exercise (“the tree”)

6: Healthy sleep (17 min) Psychoeducation: Theory of sleep, sleep-promoting factors, sleep diary, thought circles, 
dysfunctional thoughts, mind control, dealing with stressful thoughts Relaxation exercises: 
breathing exercise, shoulder stretching

7: Qigong (12 min) Psychoeducation: Introduction to Qigong, integration into everyday life, origin, goals of Qigong, 
elements of Qigong exercise (“five elements”)

8: Relaxation (33 min) Psychoeducation: Temple of health (Essen model), pillars of health, interaction of the individual 
pillars, importance of relaxation, visualized images, summary of the interventions, possibilities of 
help through therapy. 

Relaxation exercise (“body scan,” “calming place”)
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Statistical Analysis

For the analysis, the differences in the outcomes of T1 and 
T2 were calculated to retain the target variable change. 
These changes were compared between IG and CG. 
Questionnaires with missing values were removed from 
the evaluation. Thus, outcomes were analyzed by pair-wise 
deletion. Shapiro-Wilk and Levene tests were used to test 
for normality and homogeneity. Wilcoxon Rank Sum 
Tests for independent samples were used where the 
assumptions were not met. Furthermore, we explored 
intervention effects within specific subgroups, that is, gen-
der (female, male), therapy status (currently in therapy, 
currently not in therapy), therapy goal (curative, palliative), 
and the 2 most common tumor entities (hemato-oncologi-
cal malignancies (hem), breast cancer (bc)). Additionally, 
the influence of therapy adherence on the outcome was 
explored within the IG with unpaired 2-sample Wilcoxon 
Rank Sum Tests comparing the outcomes of participants 
who watched all the video sequences and participants who 
watched only part of the videos. All statistical analysis was 
performed using IBM SPSS Statistics (International 

Business Machines Corporation Statistical Package for 
Social Sciences), Version 26, R (Software Version 4.1.1), 
and RStudio (Version 1.4.1717).

Results

Sample Description

Table 2 shows the demographic and clinical sample charac-
teristics of the participants by study group. 69% of the par-
ticipants were female, and the mean age was 56 years 
(SD = 12.4). The most common tumor entities among the 
patients were hem (32%) and breast cancer (30%). 59% of 
the patients received neoadjuvant or adjuvant therapy during 
the study period. About 20% had a palliative treatment goal.

Intervention Adherence and Evaluation
The intervention had a high level of acceptance as 93.9% 
stated that their initial expectations regarding the interven-
tion were at least more likely to be fulfilled and 88.2% 
stated they would be at least likely to participate in such an 
intervention again, and 98.5% would recommend it to 

Table 2.  Demographic and Clinical Characteristics of the Sample by Group.

Characteristics All (n = 157) IG (n = 78) CG (n = 79)

Age in years, mean (SD); range 55.5 (12.4); 20-82 55.2 (12.2); 23-77 55.8 (12.7); 20-82
Sex, n (%)
  Female 108 (68.8) 56 (71.8) 52 (65.8)
  Male 49 (31.2) 22 (28.2) 27 (34.2)
Tumor entity, n (%)
  Hemato-oncological malignancies 50 (31.8) 19 (24.4) 31 (39.2)
  Breast cancer (bc) 47 (29.9) 25 (32.1) 22 (27.8)
  Gynecological cancer other than bc 13 (8.3) 6 (7.7) 7 (8.9)
  Gastrointestinal cancer 20 (12.6) 9 (11.6) 11 (13.9)
  Skin cancer 6 (3.8) 6 (7.7) 0 (0.0)
  Malignant head and neck tumors 4 (2.5) 3 (3.8) 1 (1.3)
  Pancreatic cancer 4 (2.5) 2 (2.6) 2 (2.5)
  Lung cancer 3 (1.9) 1 (1.3) 2 (2.5)
  CNS malignancies 3 (1.9) 2 (2.6) 1 (1.3)
  Gallbladder cancer 2 (1.3) 2 (2.6) 0 (0.0)
  Other 5 (3.2) 3 (3.8) 2 (2.5)
Therapy during study, n (%)a

  Any therapy 93 (59.2) 46 (59.0) 47 (59.5)
  Chemotherapy 54 (34.4) 21 (27.0) 33 (41.8)
  Radiation therapy 11 (7.0) 9 (11.5) 2 (2.5)
  Antibody therapy 33 (21.0) 14 (17.9) 19 (24.1)
  Hormone therapy 14 (8.9) 10 (12.8) 4 (5.1)
  Unknown 2 (1.3) 1 (1.3) 1 (1.3)
Treatment intention, n (%)
  Curative 106 (67.5) 53 (67.9) 53 (67.1)
  Palliative 32 (20.4) 15 (19.2) 17 (21.5)
  Unknown 19 (12.1) 10 (12.8) 9 (11.4)

Abbreviations: n, number of patients; IG, intervention group, CG; control group; SD, standard deviation.
aMultiple therapies possible.
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other patients. Mean ratings of content, selection of exer-
cises, and the usefulness of the sequences were good (Table 
3). 83% of the IG participants stated that they had watched 
all video sequences at least once during the intervention. 
There was no significant impact on the outcome whether 
participants watched all video sequences or not (data not 
shown).

Intervention Effects on Primary and Secondary 
Outcomes

Table 4 presents results on primary and secondary out-
comes, and Supplemental Table 1 shows the exploratory 
subgroup analysis results.

Primary outcome: There were no significant between-
group differences in the mean change in anxiety (GAD-7) 
and fear of progression values (FoP-Q-SF) from T1 to T2 
between IG and CG. In both IG and CG, there was a reduc-
tion in anxiety and fear of progression from T1 to T2.

Secondary outcomes: IG and CG showed no significant 
differences in the mean change in fatigue (EORTC 
QLQ-FA12) or depression (PHQ8), respectively. Both 
groups showed a reduction in the outcomes between base-
line values and after the video sequence period.

Exploratory subgroup analysis concerning sex, therapy 
goal, therapy status, and tumor entity showed no significant 
between-group differences in the primary and secondary 
outcomes.

Discussion
This study showed no improvement in anxiety, fatigue, and 
depression after a 4-week eHealth intervention in video 
sequences compared to a waiting CG. A follow-up study 
3 months after the end of the intervention will examine the 
possible long-term changes. Though the results of IG and 
CG did not significantly differ, there was a high recommen-
dation rate of the intervention among the participants of the 
IG. Unlike most other studies in this field, this study 
included a very heterogeneous population, which corre-
sponds to the need for studies on a broader range of cancer 
patients.50 Participants were not pre-selected regarding their 
initial symptom burden compared to another study that used 
similar yoga exercises.40 Another difference from previous 
studies is the digital setting. Patients cannot benefit from 
interaction with a group leader or a possible group effect as 
they could in the previous studies using similar exer-
cises.35,40 Compared to other, more effective interventions, 
it is noticeable that professional support is often associated 
with better outcomes.15,51 Results fit with studies that found 
no effect with an eHealth intervention without professional 
support.9,18 Since this study aimed to reach as many patients 
as possible without the risk of infection and as the partici-
pants should incorporate the intervention individually into 
their daily routine, video sequences were the medium of 
choice. This study supports the importance of the interper-
sonal aspect in psycho-oncology. Given the decay in 
eHealth use over time,52 we designed the study with a brief 
duration. Longer-duration interventions seem to be more 
effective.53 Overall, the literature on eHealth interventions 
is still very heterogeneous,14 and there is a great need for 
research in this area. Future studies should include innova-
tive adaptive designs to create personalized psychosocial 
eHealth interventions.19,54

The study has several limitations that need to be consid-
ered. First, the trial had a waiting-only CG that received no 
treatment. Participants were not blind to the allocated inter-
vention. Second, there was no possibility of controlling inter-
vention adherence as the participants watched the videos at 
home. Third, the results of this trial are not generalizable to 
all tumor entities. However, we included patients with sub-
jective needs for psycho-oncological support. Fourth, we 
conducted no screening concerning psychological burden. 

Table 3.  Evaluation and Use of the Video Sequences.

Video sequences n Mean (SD)

Content of sequence
  1: Fear 66 1.41 (0.76)
  2: Mind control 66 1.50 (0.77)
  3: Fatigue 1 61 1.54 (0.83)
  4: Fatigue 2 61 1.60 (0.82)
  5: Resilience 62 1.55 (0.80)
  6: Healthy sleep 63 1.56 (0.80)
  7: Qigong 63 2.0 (1.05)
  8: Relaxation 63 1.54 (0.93)
Selection and combination of 

exercises
52 1.62 (0.89)

Usefulness for coping with the 
disease

65 1.89 (0.95)

Use and adherence n (%)  

Watched all video sequences 55 (83)  
Watched video sequences multiple times
  ≤2 times0 34 (51)  
  3-5 times 10 (15)  
  >5 times 1 (2)  
Exercised during the intervention
  No 5 (8)  
  Partly 28 (42)  
  1-2 times a week 19 (28)  
  3-5 times a week 13 (19)  
  Daily 2 (3)  
Planned to continue exercising after the end of the intervention
  No 4 (6)  
  Partly 33 (49)  
  Yes 30 (45)  

Abbreviations: n, number of patients; SD, standard deviation.
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More significant changes might have been achieved in can-
cer patients with higher symptom severity. Finally, we used 
different therapeutic tools to create the intervention. 
Therefore, it is impossible to determine which of the meth-
ods used have the highest potential to reduce the symptom 
burden for each objective in each patient.

Conclusions

The intervention could not improve the anxiety, fear of pro-
gression, fatigue, or depression compared to the waiting 
CG. However, both groups showed decreased symptoms 
during the intervention period. In addition, there was high 
satisfaction and adherence with the intervention among the 
participants of the IG. Hence, our findings support the 
observation that more interactive therapeutic guidance and 
self-management tools might be necessary to improve the 
impact on patients’ mental health. Thus, further studies are 
required to evaluate the effectiveness of eHealth delivered 
through video sequences. Those studies might focus on 
only 1 or 2 of the therapeutic elements used in this trial to 
increase the results’ generalizability and informative value. 
This trial can serve as a further step toward the development 
of a digital model for the delivery of psycho-oncologic con-
tent that is highly scalable, widely disseminable at low cost, 
and works regardless of the pandemic situation while giv-
ing a direction for future targeted eHealth interventions for 
the management of the examined target variables.
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