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Abstract

Background: Recent studies have proved the relevance of salutogenetic variables for fatigue management in breast cancer
survivors with cancer-related fatigue (CRF). This comprehensive cohort design study is the first to examine the impact of 2
multimodal therapies, multimodal therapy (MT) and combined therapy (CT), compared with standard aerobic training (AT) on
salutogenetic variables (self-regulation and internal coherence) and distress in breast cancer survivors with CRF. Methods: A
total of 105 patients started the therapies and n = 84 completed the Self-regulation Scale, the Internal Coherence Scale, the
Cancer Fatigue Scale, and the Hospital Anxiety and Depression Scale at baseline, 10 weeks after treatment (T1) and n = 8|1
after 6 months (T?2). Patient satisfaction and qualitative feedback regarding therapy quality was assessed at T|. A general linear
model including allocation type, therapy arm (MT/CT/AT), and bias-adjusting propensity scores tested the superiority of both
multimodal therapies versus AT for all questionnaires at T| and T2. Results: MT and CT were superior to AT to improve self-
regulation and patients’ satisfaction at T |. Additionally, CT showed superiority for self-regulation at T2 (all P < .05). Compared
with AT, internal coherence was significantly higher for patients in the MT arms at T2, respectively (all P < .0l). Pearson’s
correlations between self-regulation, internal coherence, and CRF improved from baseline to T2 (Mean r = —0.60). Qualitative
feedback confirmed patients’ benefits in several health-related categories. Conclusions: Self-regulation and internal coherence
are manipulable variables with relevant CRF associations. They can be positively affected by multimodal therapies. Alongside
patients’ satisfaction and qualitative feedback they help refine treatment.
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risk factors. Given the high prevalence, severity, and chro-
nicity, CRF is considered a major public health concern
with high costs for the health care systems, for example,
Germany.®

According to the National Cancer Institute,® aerobic
training (AT) is the only level 1-recommended therapy to
treat CRF with small to moderate effect sizes.”® Growing
evidence, however, emphasizes the relevance of other evi-
dence-based therapies to lower CRF complaints such as
cognitive behavioral therapy (CBT),’ mindfulness-based
stress reduction,'® Qigong, acupuncture, and multimodal
approaches.!" By combining elements of evidence-based
therapies, multimodal approaches have the capacity to
achieve stronger effect sizes than AT alone addressing the
multidimensional character of CRF alongside with coexist-
ing medical'? and fatigue-related comorbidities, such as
anxiety and depression.'* Two randomized controlled trials
using differently composed 10-week multimodal approaches
including home-based practice found mixed results in
improving CRF in BC survivors. A mono-centric study by
Spahn et al'* comparing a mind-body multimodal therapy
(MT) to a walking exercise (AT) revealed no superiority of
multimodal approaches versus AT in reducing CRF, after 10
weeks treatment, and 3 months later. A 3-armed compre-
hensive cohort CRF study!® compared MT (psychoeduca-
tion, sleep education, art therapy, and eurythmy therapy)
with control AT and combination therapy (CT; MT and add-
on AT) using a closed testing procedure and propensity
scores of a composite fatigue and sleep quality score to
avoid a-error inflation. The global null hypothesis that
stated superiority of CT and noninferiority of MT versus AT
was rejected (degrees of freedom [df] = 2; F = 4.68; P =
.0115) and explorative tests found sustainably improved
sleep quality/fatigue scores after 10 weeks for the MT group
(Ape = —0.0369, 95% confidence interval [CI] = —0.0705
to —0.0034; p = 0.0314) and 6 months later for CT and MT
versus AT (CT vs AT: A, = —0.0436, 95% CI = —0.0781 to
—0.0091; P = .0137; MT vs AT: A, = —0.0538, 95% CI =
—0.0910 to —0.0166; P = .0050) with strong standardized
effect sizes with Cohen’s d ranging between 0.72 and 1.18
for the MT approaches. In the framework of this study, we
confirmatively tested secondary pre hoc hypotheses on the
identical cohort regarding the impact of the same MT
approaches (MT and CT vs AT) on salutogenetic variables.

Though previous epidemiological studies point to the
importance of salutogenetic (eg, sense of coherence, self-
regulation) and hygiogenetic factors (eg, autonomic regula-
tion) as predictors for successful cancer and CRF
management and improved treatment responsiveness,'¢'8
there is no study to explore the relevance of salutogenetic
variables in the context of multimodal CRF treatment.
Traditionally, salutogenetic factors have been studied in
association with resilience examining an individual’s reac-
tion to stressors and the ability to cope.'® Well researched is

Antonovsky’s sense of coherence (SOC),?° a health-engen-
dering personality trait explaining how a person compre-
hends (“comprehensibility”’), manages (“manageability”),
and makes sense (“meaningfulness”) of stressful life events
(“stressors”) using internal and external resources.?' Besides
SOC,?? accumulating evidence has found other variables
such as perceived self-efficacy,?® benefit finding,?* positive
affect,® and potentially internal coherence?® to be media-
tors or prognostic resilience factors for CRF management.
An improved understanding of how resilience variables
operate independently or in concordance with each other
may help refine CRF treatment strategies.?® The importance
of salutogenetic variables (internal coherence and self-reg-
ulation) in the context of resilience has not been sufficiently
researched.

Internal Coherence operationalized as a reliable and
valid self-report measure (Internal Coherence Scale [ICS])
shows moderate correlations to SOC (Trapp 2014). It cap-
tures an attitude referring to the ability to activate internal
resources (eg, emotional adaption) to cope with the disease
and achieve physical comfort (thermo-coherence). The ICS
proved to be specifically relevant for patients with cancer
and other chronic conditions.?” Self-regulation Scale (SRS)
as a self-report measure describes the ability to actively
achieve well-being by adapting own behavior(s) to reach
intended goals.?® Both variables characterize the adaptive
capacity of a person to engage in health promoting attitudes
and behaviors. SRS and ICS have not been sufficiently
explored in the context of multimodal CRF treatment; thus,
there is evidence they may be relevant for successful fatigue
management. A pilot study found that high baseline mea-
sures of SRS and ICS in metastasis-free BC survivors were
positively correlated with the responsiveness to a multi-
modal CRF therapy after treatment.?® Additionally, high
SRS was found to predict less depression in epidemiologi-
cal studies in BC patients.'®?

The aim of this comprehensive cohort design study'’
was to investigate secondary pre hoc hypotheses and test
whether MT and CT (compared with AT) are more effective
to improve salutogenetic variables (SRS and ICS) in BC
patients with CRF. Additionally, the relevance of both salu-
togenetic variables in association with CRF management
was examined. Patients’ satisfaction and qualitative feed-
back regarding the therapies were evaluated to further refine
CRF treatment strategies.

Methods
Ethics and Framework of the Study

We conducted a mixed-method, 3-center, prospective,
open-label pragmatic trial for metastasis-free BC patients
with CRF, from June 2011 to December 2013. After a
detailed study explanation, patients received information
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about the study and all 3 study interventions and signed
informed consent. The patients were allocated by either
preference or block randomization using balanced random-
ization lists (eg, group proportion of 1:1:1) with varying
permutation block sizes for each center. Randomized allo-
cation was conducted by a central randomization service at
the Institute for Clinical Research, Berlin.

The study was conducted according to the Declaration of
Helsinki Guidelines and approved by the local ethics com-
mittees (Arztekammer Berlin: Eth-06/11) of the 3 centers.
The study was subject to GCP-conform on-site monitoring
and registered in the German Clinical trial register
(DRKS-ID: DRKS00003736).

Participants, Inclusion, and Exclusion Criteria

A total of 126 patients with metastasis-free BC and CRF
were included in the study, 105 started the intervention, 84
finished treatment, and 81 completed follow-up assess-
ments (see Figure 1). Sociodemographic description for
patients is outlined in Table 1. Inclusion and exclusion cri-
teria are summarized in Table 2.

Patient-Reported Questionnaires

Patients of the study completed questionnaires at baseline,
after 10 weeks of treatment (T1) and 6 months later (T2).
Patients’ satisfaction with the treatment was assessed along-
side qualitative feedback for T1.

The Self-Regulation Scale

The Self-regulation Scale (SRS) by Biissing et al*’ is a short
16-item adaption of Grossarth-Maticek’s Self-Regulation
Scale.’® It measures self-regulation on a 6-point Likert-type
scale via 2 subscales: (1) Change of Behavior to achieve goal
and (2) Achieve Satisfaction and Well-being that form the
sum score. The SRS is a valid and reliable self-report instru-
ment with robust internal consistency (Cronbach’s o of r =
0.95) and satisfying to good retest reliability (r, = 0.82)
assessed in BC survivors with CRF.?

The Internal Coherence Scale

The ICS is a self-report questionnaire with 10 items based
on a 5-point Likert-type scale.?’ It contains 2 subscales: (1)
Inner Coherence and Resilience with 8 items and (2)
Thermal Coherence with 2 items. Higher scores indicated
higher ICS with values between 10 and 50. The ICS is a
highly reliable with Cronbach’s o of » = 0.91 and sound
test-retest reliability (after 4-8 weeks) with r, = 0.80.%7 It
displays sufficient validity and correlates moderately with
SOC3!32 and aspects of self-regulation.?’

The Cancer Fatigue Scale (CFS-D)

The Cancer Fatigue Scale is a 15-item scale to assess cancer
fatigue via 3 subscales (physical, cognitive, and affective
fatigue) on a 5-point Likert-type scale (0-4). Its global score
ranges from 0 (no fatigue) to 60 (maximum fatigue). The
CFS-D classifies values =30 as severe fatigue, CFS-D-
scores =24 as moderate, and values =23 as minor fatigue.
The CFS-D is a highly reliable and valid self-report mea-
sures with robust internal consistency (Cronbach’s a of » =
0.94) and test-retest reliability (r, = 0.82).%

The Hospital Anxiety and Depression Scale
(HADS)

The German version of the HADS is a widely used self-
report measure assessing psychological distress in medical
practice and contains 14-item Likert-type items ranging
from 0 to 3.3 The HADS is a valid and reliable scale with 2
subscales. One for depression with 7 items and one for anxi-
ety with 7 items. Both subscales range from 0 to 21 with
cutoff for probable cases of =11. The HADS shows good
reliability and is a valid instrument used in many studies
with oncologic patients.

Patient Satisfaction Questionnaire (PSQ)

The Patient Satisfaction Questionnaire is a self-report mea-
sure with 8 items. Patients indicate their overall satisfaction
with the treatment (1 item) and its treatment components (5
items) on a 5-point Likert-type scale from “very satisfied =
17 to “not satisfied at all = 5.” Two additional open-format
items are included, as follows: Item 7—“Would you recom-
mend our treatment to others. If yes/no why?” and Item
8&—“Please share your ideas of how to improve our
treatment?”3

Treatment

MT comprised psychoeducation, sleep education, eurythmy
therapy, and anthroposophic painting therapy. CT addi-
tionally included AT (group-based walking exercise).
Stand-alone AT was used as control intervention. All
study interventions were designed as manualized treat-
ments over a period of 10 weeks, varying between 360
minutes for trainer-guided AT including home-based AT
(average 223 per week), 1450 minutes for the MT group,
and 1810 minutes for the CT group. Debriefing and home-
work were included in the time frame of the study.
Psychoeducation (behavioral alteration) comprised 8
sessions to improve patients’ self-competence to cope
with CRF-related symptoms including stress manage-
ment, social competence, communication, relaxation,
cognitive restructuring, emotional coping, and in vivo
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Partlglpa.n tsdgn=£26) Pre-dropouts (n=21)
- Randomized: (n=65) - at the patient’s request n=9)
- Preference: (n=61) - refusal of therapy group (n=35)
- not meeting inclusion criteria
+ + * before start of intervention  (n=3)
A - rehabilitation n=2)
TO Baseline Assessment recurTence n=1)
(SRS, ICS, HADS) activated arthrosis (n=1)
AT (n=28) MT (n=44) CT (n=54) =126
- Randomized: (n=22) - Randomized: (n=21) - Randomized: (n=22)
- Preference: (n= 6) - Preference: (n=23) - Preference: (n=32)
AT (n=20) MT (n=34) CT (n=51) 2=105
Start intervention: (n=20) Start intervention: (n=34) Start intervention: (n=51)
R: (n=17) P:(m=3) R: (n=16) P: (n=18) R: (n=22) P:((n=29)
+ + * Dropout during intervention (n=21)
- at the patient’s request n=17)
10-week treatment phase: - recurrence (n=1)
AT/MT/CT - no longer appeared (n=1)
- scheduling problems (n=1)
+ + + - femoral head necrosis (m=1)
T1 Post-assessment (after 10 weeks of treatment)
(SRS, ICS, HADS, PSQ, Qualitative data)
AT (n=13) MT (n=30) CT (n=41) >=84
Completed: (n=13) Completed: (n=30) Completed: (n=41)
R: (n=11) P:(n=2) R: (n=14) P:(n=16) R: (n=18) P: (n=23)
Dropout after intervention (n=3)
- patient no longer reachable (n=1)
- at the patient’s request n=1)
- melanoma diagnosis m=1)

(SRS, ICS, HADS)

Follow-up assessment (6-months follow-up)

v v

v

T AT (n=I3) MT (n=28)

Follow-up: (n=13)
R: (n=11) P: (n=2)

Follow-up: (n=28)
R: n=13) P: (n=15)

CT (n=40)

y=81

Follow-up: (n=40)
R: (n=17) P:(n=23)

Figure |. Flow chart for recruitment.

Abbreviations: SRS, Self-Regulation Scale; ICS, Internal Coherence Scale; HADS, Hospital Anxiety and Depression Scale; PSQ, Patient Satisfaction
Questionnaire; AT, aerobic training; MT, multimodal therapy; CT, combined therapy.

exercises to improve self-responsibility. Sleep Education
(rhythm alteration) with 2 sessions included individual-
ized information on sleep and chronobiologic regulation.
Eurythmy as mindfulness therapy in 10 sessions included
speech articulation and movement exercises, and Painting

Therapy comprised 10 sessions including spontaneous
paintings in sessions 1 and 10. In session 2, 9 patients
were instructed to create paintings with day and night
motifs using the dynamic form drawing technique, pro-
gressing from the dark to the bright color spectrum. Both
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Table I. Study Group Characteristics at Baseline (TO).
Variables Aerobic therapy Multimodal therapy Combination therapy P
Included/started 28/20 44/34 54/51
Finished T1 13 30 41
Finished T2 13 28 40
Marital status

Single I (3.57) 8 (18.18) 8 (14.81) S15

Married 14 (50.0) 16 (36.36) 27 (50.00)

Divorced 3(10.71) 8 (18.18) 13 (24.07)

Widowed 2 (7.14) 2 (4.55) 2 (3.70)
Children (%) 16 (57.14) 23 (52.27) 38 (70.37) 264
Children at home (%) 6(21.43) 8(18.18) 11 (20.37) .629
Employment

Employment 9 (32.14) Il (25.01) 25 (46.3) .184

Housewife 1 (3.57) 3 (6.82) 1 (1.85)

Unemployed 0 (0.0) 1 (2.27) 6 (11.11)

Pension 6 (21.43) 13 (29.55) I'1(20.37)

Sickness certificate 3 (10.71) 4 (9.09) 4 (7.41)

Others 0 (0.00) 2 (4.55 I (1.85)
Vocational education 9 (32.14) 13 (29.55) 20 (37.04) 214

Apprenticeship 4 (14.29) 3 (6.82) 3 (5.56)

Technical College 3(10.7) 2 (4.55) 4 (7.41)

University of applied science 0 (0.00) 9 (20.45) 12 (22.22)

University 0 (0.00) 1(2.27) I (1.85)

Other 9 (32.14) 13 (29.55) 20 (37.04)
Age, mean (SD) 58.6 (10.0) 58.0 (10.6) 56.4 (7.7) .544
Years since first diagnosis, mean (SD) 2.0 (0.9) 2.3 (0.8) 1.8 (0.8) .086
Surgery: yes % 20/100.0 34/100.0 51/100.0
Chemotherapy: yes % 12/60.00 22/64.71 19/37.25 .0501
Years since chemotherapy 2.1 (0.7) 1.6 (0.6) 1.8 (0.7) 1372
Radiotherapy: yes % 14/70.00 29/85.29 38/74.51 .6000
Antihormonal therapy: yes % 17/85.00 23/67.65 32/62.75 4947
Mistletoe therapy: yes % 6/30.00 7/20.59 13/25.49 .6796

treatments were integrated as mindfulness components to
improve patients’ relaxation response®’ with nonverbal
ways of self-expressions (relaxation alteration). Aerobic
Therapy comprised 8 sessions up to 45 minutes of trainer-
guided group-based walking to improve physical endur-
ance and performance. Aerobic heart rates (70% to 80%
of maximum heart rate) were monitored with a pulse
watch.

Statistical Analyses

Statistical Procedure

Baseline characteristics were compared between treatment
arms with the Cochran-Mantel-Haenszel y>-test or van
Elteren test for categorical or ordinal/continuous data. A
general linear model with propensity score (PS) tested for
differences in SRS, ICS, or HADS between MT and CT ver-
sus AT after 10 weeks of treatment (T1) and 6 months later
(T2). Group differences of changes from pretreatment to

posttreatment (T1-Baseline) or 6 months later (T2-Baseline)
were displayed as means and standard deviations with asso-
ciated P values. Posttreatment changes from baseline were
calculated for all parameters. All analyses were based on the
intention-to-treat principle including all patients with valid
screening/baseline measurements. Missing items were sub-
stituted according to their respective manuals. For the pri-
mary effectiveness analysis missing data at T1 were imputed
by last-value-carried-forward as provided for in the proto-
col. Sensitivity analyses were done using worst case and
multiple imputations of missing data, omitting PS from the
model, and using PS values derived from various models.
All tests were carried out 2-sided at an a error level of o =
5% and with corresponding 95% Cls. Randomization lists,
sample size estimates, and statistical analyses were pro-
duced using SAS version 9.1 (SAS Institute). A Pearson’s
correlation analysis was calculated for all variables at base-
line, after 10 weeks and 6 months later. For detailed infor-
mation on adverse events, please see Kroz et al.!* Qualitative
feedback was assessed by 2 open-format items of a patient
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Table 2. Inclusion and Exclusion Criteria.

Inclusion criteria

Exclusion criteria

e Female breast cancer patients Metastases
e Age 18-75 years
e CRF exists more than 6 months (Fatigue

Numerical Scale =4 and Cancer Fatigue

(Radio)chemotherapy or surgery in the last 6 months

Anemia (hemoglobin <10 mg/dL)

Other severe chronic conditions:

Heart insufficiency > NYHA |

Instable angina pectoris > NYHA |

Peripheral arterial occlusive disease > stage |

COPD > stage 2

Chronic renal insufficiency (creatinine >2.5 mg/dL)

Manifest nontreated hypothyreosis (TSH > 4 mU/L, fT4 <9 pmol/L) or

hyperthyreosis (TSH <4 mU/L, fT4> 24 pmol/L)

Scale =24) o

e CRF at least 36 months since surgery, o
radiotherapy, chemotherapy, and 45 o
months after first diagnosis o

O

O

O

O

O

o

Severe limitations of musculoskeletal system

Manifest major-depression or psychosis

Sleep-disorders such as untreated sleep apnea syndrome
Untreated relevant restless legs-syndrome or narcolepsy

Ongoing erythropoietin-therapy or transfusions
Intensive training with optimized physical training of more than 2 X 30 minutes

per week

e Psychotherapy started within the last 3 months or specified CRF-education or
sleep education within the last year

Abbreviations: CRF, cancer-related fatigue; NYHA, the New York Heart Association; COPD, chronic obstructive pulmonary disease; TSH, thyroid

stimulating hormone.

satisfaction questionnaire, considered and analyzed in rela-
tive and absolute frequencies.

Qualitative Analyses

We used the “open coding” method from “Grounded
Theory” for our content analysis.’® The original data of 2
open-format items (“Would you recommend our treatment
to others. If yes/no why?”; “Please share your ideas of how
to improve our treatment”) of the Patient Satisfaction
Questionnaire was considered inductively with an open cod-
ing procedure. The first researcher (psychologist) inspected
the written feedback of all patients and used “open coding”
to group words and phrases into labeled categories. Memos
were kept to assess and facilitate associations between cate-
gories. In the second step, a group of researchers (1 statisti-
cian and 2 medical doctors) reassessed each written
statements and assigned them to one of the categories.
Unclear statements were rediscussed. Interrater reliability
between raters was not examined. In the last step, absolute
and relative frequencies were calculated for each category.

Results

Study Group Characteristics at Baseline

No significant differences at baseline were found between
the 3 groups concerning mean age, sociodemographic vari-
ables, time since first diagnosis, tumor biology, stage, and
treatment (see Table 1). No significant group differences
between AT, MT, and CT were found for all parameters

except for the HADS anxiety subscale: MT: mean = 7.3
(SD = 3.1); CT: mean = 9.3 (SD = 3.5); AT: mean = 9.4
(SD = 4.3), with P = .024. All baseline means and standard
deviations and P values are displayed in Table 3.

Treatment Effects for Intervention Groups at T
and T2

Group differences from pretreatment to posttreatment
(T1-Baseline) and 6 months later (T2-Baseline) for SRS,
ICS, HADS (all with subscales), and patients’ satisfac-
tion only for T1 are displayed in P values compared with
AT, with associated means and standard deviations
(Table 3). ICS and SRS (total scores) are displayed in
Figures 2 and 3.

Correlations at Baseline, TI and T2

Significant positive moderate to strong Pearson’s correla-
tions (» = 0.50 to » = 0.93; mean » = 0.68) between the
SRS, the ICS, and the HADS (all total scores and subscales)
were detected. At baseline, the strongest correlation was
found between the SRS total score and the ICS total score
with » = 0.75. Significant negative moderate to strong cor-
relations between SRS (total score) and CFS-D (total score)
were found, ranging from » = —0.36 at baseline to r =
—0.62 at T1 and r = 0.63 for T2. Moderate to strong correla-
tions were detected between the ICS total score and CFS-D
total score, with » = —0.47 at baseline, » = —0.59 at T1 and
the strongest correlation with » = —0.70 for T2 with a mean
correlation coefficient of » = —0.60.
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Figure 2. Means and standard errors for the Internal Coherence Scale (sum score) for all groups (aerobic training [AT], multimodal
therapy [MT], combined therapy [CT]) at baseline (TO), after 10 weeks (T 1) and after 6 months (T2), *superiority versus AT.

Qualitative Treatment Effects at T

Seven categories were extracted by content analysis: well-
being, self-regulation, resources, inner peace, sense of
coherence, physical effects, and social support. Sixty-eight
patients reported positive effects in the 7 categories: well-
being (64.8%), self-regulation (42.6%), resources (42.6%),
inner peace (40.7%), sense of coherence (33.3%), physical
effects (29.6%), and social support (3.7%) of n = 139
responses. Descriptive results reveal n = 68 (81.9%) of
patients recommended their therapy. Eurythmy therapy
was specified most frequently with 76.6% of n = 197
responses.

Discussion

Our comprehensive mixed-method cohort study for non-
metastasized BC survivors with CRF is, to our knowledge,
the first to examine the effectiveness of MT and CT versus
control AT on 2 salutogenetic variables. Study results indi-
cate that MT was superior to AT to improve SRS after treat-
ment and ICS 6 months later. CT was superior to AT to
improve SRS at both endpoints. Patients’ satisfaction was
superior for patients in the MT and CT arms. Additionally,
qualitative patients’ feedback underpins the positive effects
of the multimodal therapies. Distress did not improve sig-
nificantly for the MT and CT compared with AT. Patients
with a major depressive episode (Visual Analogue Scale
>60)* were excluded from the study to clearly separate
fatigue from major depression and prevent confounding
effects that may lower the treatment outcome.

Several implications can be drawn from our study
results. First, our multimodal therapies were designed as

alternatives to stand-alone AT to improve CRF, but have
also been found to additionally affect salutogenetic vari-
ables and increase treatment responsiveness for this patient
group. Our treatment components seem to be well suited to
affect CRF symptom scores and salutogenetic variables rel-
evant for fatigue management. Second, we found that both
variables were not static, but manipulable variables respond-
ing differently to the treatments. Whereas SRS can be influ-
enced more promptly, ICS showed a delayed treatment
response. Screening for SRS and ICS variables at baseline
may help refine treatment strategies for specific subgroups
(eg, high vs low scores), bearing in mind that previous
research points to the relevance of both variables as prog-
nostic factors for fatigue management.?® We did not test the
predictive capacity of both variables for CRF management,
but Pearson’s correlations validated CRF associations and
found strong increasing correlations for both endpoints
between SRS, ICS, and CRF.

Third, we hypothesize on certain characteristics of both
variables. In contrast to SOC (theorized to be a more or less
static trait across the life span, naturally improving with age
for young healthy adults?? and important for long-term sur-
vival and morbidity prognosis'®), ICS may be a more prag-
matic resilience marker than SOC, to examine inner
coherence and resilience in clinical routine care.
Additionally, ICS has a more coherent and replicable factor
structure than SOC and reveals high sensitivity to change.?’
A recent study found that BC patients with an indication for
chemotherapy who display higher ICS scores were more
compliant in following recommended treatment strategies
compared with patients with low ICS scores who reject rec-
ommended chemotherapy.** Additionally, SRS and ICS
may be markers for adaptability, whereas high baseline
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Table 3. P Values for Test for Superiority of MT and CT Versus AT?.

AT MT P CT P

SRS—Total score

Baseline mean (SD) 3.5(0.6) 3.9 (0.8) 3.7 (0.8) 106

TI-Baseline -0.0 (0.71) 0.3 (0.4) .034* 0.4 (0.5) .004%%*

T2-Baseline -0.1 (0.68) 0.2 (0.5) .058 0.2 (0.7) .045%
SRS—Change behavior

Baseline mean (SD) 3.6 (0.7) 4.0 (0.8) 3.9 (0.8) .365

T-Baseline -0.0 (0.9) 0.2 (0.5) .057 0.3 (0.5) .016*

T2-Baseline -0.1 (0.7) 0.2 (0.6) .065 0.1 (0.7) .057
SRS—Achieve satisfaction

Baseline mean (SD) 3.5(0.7) 3.9 (0.8) 3.6 (0.8) .102

T-Baseline 0.0 (0.6) 0.2 (0.5) .038* 0.5 (0.6) .003*

T2-Baseline -0.1 (0.8) 0.2 (0.6) .088 0.2 (0.8) .06
ICS—Total score

Baseline mean (SD) 35 (5.3) 35 (5.6) 34 (5.1) T716%

T-Baseline 1.2 (4.9) 3.5 (4.5) .068 3.4 (5.5) .164*

T2-Baseline -2.5(6.3) 3.0(5.7) .006* 2.6 (5.8) .008*
Coherence and resilience

Baseline mean (SD) 28.2 (4.1) 27.9 (4.6) 27.5 (4.2)

T-Baseline 0.5 (4.2) 2.6 (3.5) .105 2.6 (4.4) .140

T2-Baseline -2.3 (4.6) 2.0 (4.6) .008** 1.6 (4.9) L012%%
Thermo-coherence

Baseline mean (SD) 6.8 (1.9) 7.1 (1.9) 6.7 (1.9)

Tl-Baseline 0.8 (1.7) 0.9 (2.1) .154 0.9 (1.8) 536

T2-Baseline -0.2 (2.6) 1.0 (1.8) 010%* 1.0 (2.0) .020%
HADS—Total score

Baseline mean (SD) 16.1 (5.9) 13.7 (5.9) 16.2 (6.3) 117

T-Baseline -1.3 (44) -2.6 (4.5) 153 -3.2 (44) 16

T2-Baseline 0.6 (4.3) -2.2 (4.7) .070 -1.6 (5.3) RN
HADS—Depression

Baseline mean (SD) 6.6 (2.7) 6.4 (3.8 6.8 (3.4) 793

T-Baseline -0.3 (2.7) -1.5(2.8) .186 -1.7 (2.7) 157

T2-Baseline -0.7 (3.0) -1.2 (2.8) 071 -0.9 (3.2) 218
HADS—Anxiety

Baseline mean (SD) 94 (4.3) 73 (3.1) 9.3 (3.5) .024%

T-Baseline -0.9 (2.5) -1.0 (2.6) 194 -1.5(2.5) 173

T2-Baseline -0.1 (2.2) -1.0 (3.0) 134 -0.7 (3.1) 134
Patient satisfaction

T1-Baseline 2.3 (0.9) 1.4 (0.6) .00 | #* 1.6 (0.6) 00 1#*

Abbreviations: MT, multimodal therapy; CT, combined therapy; AT, aerobic training; SRS, Self-Regulation Scale; ICS, Internal Coherence Scale; HADS,

Hospital Anxiety and Depression Scale.

*Baseline mean (SD), T |-Baseline, T2-Baseline.
*P < .05. **P < .01; significant P values in boldface.

scores indicate more effective symptom management. SRS
refers to the adaptive capacity to change behavioral to
achieve intended goals, ICS describes a more general life
attitude similar to SOC but with more relevance for clinical
practice. Other studies confirmed that improvements of
SRS had a prospective impact on morbidity and life exten-
sion in cancer patients.*! Both variables were improved in

patients by the multimodal therapies and have stabilized
over time.

Clinical Implications

There are several clinical implications deriving from the
study results. By design, multimodal therapies are eclectic
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Figure 3. Means and standard errors for the Self-Regulation Scale (sum score) for all groups (aerobic training [AT], multimodal
therapy [MT], combined therapy [CT]) at baseline (TO), after 10 weeks (T 1) and after 6 months (T2), *superiority versus AT.

and comprise elements of various evidence-based body-
mind interventions and add a group setting to the treatment
portfolio. As mentioned multimodal therapies exhibit the
capacity to affect potential salutogenetic variables (self-
regulation and ICS) and patients’ satisfaction that separately
contributes to improved fatigue management.*> Given the
strong effect sizes for the multimodal therapies in our previ-
ously published article!® and their positive impact on self-
regulation and internal coherence, they may be a
considerable alternative to stand-alone AT.

Our qualitative data underscore the positive effects of a
group-based eclectic treatment model for CRF. Similar to
CBT group therapy® and social skills training** for other
patient groups (eg, depression, social anxiety), studies
revealed that patients with CRF seem to experience benefi-
cial effects from a group-based setting t00.**¢ We found
that to “interconnect patients” who go through the same dif-
ficulties and share similar experiences helped build social
support structures, reduces feelings of loneliness, and
engage patients in authentic communication including self-
disclosure statements (“I have benefited from the group
support strongly”; “The group helped me to learn that oth-
ers go through the same thing and I am not alone”; “I could
open up and speak my truth”).

Published literature also suggests that it is crucial “fo
give patients a voice” by allowing critical feedback regard-
ing the therapy and involving them in the decision-making
process on which treatment they would receive (random-
ization vs self-preference).*” We found to “offer patients a
toolbox™ is important to build on patients’ skill set to man-
age CRF by cognitive, emotional, and behavioral altera-
tions (CBT-based psychoeducation), rhythm alteration

(sleep education and stimulus control), and practicing at
home. Our patients additionally reported they were able to
“reconnect to own resources” (“My life improved gener-
ally by treatment”; “I discovered new possibilities to man-
age the fatigue”; “Treatment helped to regain my daily
structure”; “I have more self-esteem”; “I have started gar-
dening again”), which improved the general well-being
and life-quality.

Two mind-body interventions (eurythmy and painting
therapy) were included to improve “relaxation response”
with promising effects, as patients stated: “My fatigue
improved and I have more energy”; “I feel more alert and
can concentrate better”; “I feel more relaxed”; “I feel
inner peace.” Additionally, eurythmy and painting ther-
apy were rated as most beneficial by our patients. Their
positive effects on fatigue levels have been proven in
other studies 454

Study Limitations

There are limitations to our study. Due to the small sample
size including only metastasis-free BC survivors with
CREF, the scope of generalization is limited. A control
group of metastasized patients with CRF would have elu-
cidated whether positive treatment effects on salutoge-
netic variables are mainly a result of a better overall
prognosis for this patient group. We used a mixture of
allocation and self-preference assignment (randomized
participations were equally distributed across treatment
groups; see Figure 1), and ensured data quality with pro-
pensity scores to reduce confounding effects in our obser-
vational data.>
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Missing data were last-value-carried forward replace-
ments that could contain biases. Another limitation is the
high dropout rate in the AT arm. However, overall dropout
rate with 20% was comparable to other studies using AT.
Another limitation is that treatment arms varied strongly in
length with AT being the shortest treatment. This could
have resulted in lower experienced social support that has
found to be a prognostic factor for improved fatigue.’!
Other limitations concern time and cost intensity of multi-
modal therapies compared with AT and the qualitative data
analysis. Interrater reliability was not examined between
raters and categories were formed without a special con-
tent-analysis software.

Study Strengths and Conclusions

We also want to report on strengths of the study. The study
is the first comprehensive mixed-method cohort design
study to investigate the explorative effectiveness of 2 mul-
timodal therapies compared with stand-alone AT, to improve
salutogenetic variables of adaptability. As mentioned, the
original study found an explorative superiority for the mul-
timodal therapies (compared with AT) to improve a com-
posite score of CFS-D/sleep quality, after 10 weeks (MT)
and 6 months later (MT + CT)."® Our eclectic manualized
treatments (MT and CT) exhibit high relevance for patients
displaying higher patients’ satisfaction scores and more
positive qualitative feedback in the multimodal arms. SRS
and ICS seem to be important manipulable variables that
show strong associations with CRF, improving and stabiliz-
ing over time. Our results suggest to examine SRS and ICS
in future studies to refine knowledge of the underlying vari-
ables contributing to improved CRF management. To
broaden understanding of CRF and CRF management by
examining how salutogenetic variables operate separately
and in concordance with each other can help refine treat-
ment. Qualitative feedback may be included to complement
quantitative data analysis and elucidate that treatment ele-
ments improve quality of care for this particular patient
group. To screen CRF patients at baseline for self-regula-
tion and ICS can provide important information about who
responds well to which treatment. Further research should
investigate the prognostic relevance of high versus low SRS
and ICS for successful CRF management and its long-term
relevance for BC survivors with CRF.
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