in vivo 37: 1187-1192 (2017)
doi:10.21873/invivo.11188

Cancer Patients’ Knowledge and Acceptance
of Physical Activities for Rehabilitation

JENS BUNTZEL', IRENE KUSTERER?, YVONNE RUDOLPH?3,
THOMAS KUBIN*, OLIVER MICKE?® and JUTTA HUBNER®

!Department of Otolaryngology, Siidharz Hospital, Nordhausen, Germany;
2Onkologische Ambulanz, Medius-Kliniken GmbH, Kirchheim unter Teck, Germany;
3Deutsche Krebsgesellschaft e.V., Berlin, Germany;

“Department of Hematooncology, Klinikum Traunstein, Traunstein, Germany;
SDepartment of Radiooncology, Franziskus Hospital Bielefeld, Bielefeld, Germany;
SDepartment of Hematology, Medical Oncology, University Hospital Jena, Jena, Germany
On Behalf of Working Group Prevention and Integrative Oncology of the German Cancer Society

Abstract. Background/Aim: Physical activities are an
essential part of patients’ rehabilitation in oncology. For
cancer patients special sport groups for rehabilitation exist
and are reimbursed by the statutory health system. The aim
of our study was to evaluate patients’ knowledge and
acceptance of these offers and their actual sportive
engagement. Patients and Methods: We used a standardized
questionnaire which was distributed in medical oncology and
ENT oncology practice. Results: From 200 questionnaires,
we got 155 (76%) answers (83 females, 71 males, mean age
was 64.8+12.0 years. A total of 80 patients had current
cancer therapy. Sportive activity was decreasing from 71%
before cancer, to 50% during therapy, to 40% after
anticancer treatment. Only 24% of participants were
informed about local offers for cancer patients. The 38% of
our patients would like to become more active. Gender,
former sportive experience, favourite disciplines, and the
type of cancer are factors with a high impact on patient’s
affinity to physical exercise. Conclusion: The presented
screening tool offers first and fast information about the
patient’s affinity to sports and helps the oncologist to offer
patients individualized training concepts.
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Co-morbidities have a high impact on the progression of
cancer disease. Recently, Gollnitz et al. have published data
about the independent risk factor co-diagnosis. Poorer
prognosis was observed when more co-morbidity was
registered (1). On the other side, co-morbidity is influenced
by its own risk factors. Alcohol and nicotine consumption
are well known as well as low physical activity of patients.

The concept of physical exercises is well established as
one of the basic components of early rehabilitation for cancer
patients (2). This includes the recovering in daily life
activities as walking, self-care and integration in the familiar
system as well as special training programs for improving
physical limitations due to disease or its therapy (3-7).

In spite of these highly positive results, adherence of
patients to exercise programs is rather low. Patients are well
motivated in clinical and out-clinical setting during the anti-
cancer treatment, yet, only few offers exist for this group. In
Germany, patients are offered a three-week phase of
rehabilitation in specialized clinics. In these clinics, all
patients take part in some training. During acute therapy and
stationary rehabilitation, they are in close and continuous
contact with the therapists, doctors and the medical staff,
who may recommend physical activities and motivate the
patients. One reason for low adherence after these well-
organized programs might be that patients have to look for
and organize training by themselves later on. Moreover, with
lack of continuous recall, they have to motivate themselves.
Last but not least, survived patients want to return to normal
life and may return to former lifestyle patterns.

The aim of our pilot study was to develop a short
standardized questionnaire that may be used as screening
tool in the aftercare setting to learn about the physical
activities of cancer patients. The questionnaire should be
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self-explanatory for the reporting patient, short and
informative for the physician in charge.

Patients and Methods

Questionnaire. Experts of the working group PRIO (Prevention and
Integrative Oncology within the German Cancer Society) collected
and defined the relevant items of the questionnaire. A first version
was drafted and was tested in 10 patients. As the questionnaire was
easy to understand and could be filled in without help of a nurse,
this pilot version was used.

In order to assess understandability, all answers that were not
consistent with other answers form the same patients were marked
with “99” in the MS Excel table to get information about the
difficulty of the patients with the screening tool at all and the
different questions in detail.

The original version is available as online supplement (Table I).
It consists of three main parts. The first comprises demographic data
(age, gender, type of cancer, actual therapy or aftercare). Secondly,
we asked for physical activity/sports in the past and in the current
situation and the favorite discipline). The third part includes two
questions about knowledge of regional offers and the desire for (any
or more) physical activities. All questions were open questions.
Time needed for the questionnaire was less than 5 minutes.

Patients. Afterwards the pilot test, the questionnaire was given to a
first cohort of 100 consecutive patients in spring 2016. We chose
two institutions (a medical oncology department and an ENT
oncology department) in order to include patients with very different
entities. Inclusion criteria were histologically proven malignancy,
patients during and after therapy, ability to understand the questions
and to write the answers and willingness to participate. After
analysis of the interim data (8) another cohort of 100 patients was
included from the same institutions. The patients were asked to fill
in the questionnaire during their waiting time before a planned
contact to the physician.

Ethical vote. As the screening questionnaire was anonymous, due
to the regulations of the ethics review committee responsible no
vote was necessary. All research was done in concordance with the
actual version of declaration of Helsinki.

Statistics. Data from the questionnaire were transferred into a MS
Excel table. Frequencies were computed and correlation was tested
by Chi-square test with a p-value of 0.05.

Results

Demographic data and practicability of the questionnaire.
Two hundred questionnaires were distributed, and 155 were
returned. In total, we received 155/200 questionnaires
(77.5%; 81% in 1st phase, 74% in 2nd phase). Accordingly,
155 patients (71 males, 83 females, 1 unknown) were
included in the analysis. A total of 80 patients were still
under ongoing anti-cancer treatment. 50 participants were
interviewed during follow-up visit. 25 were not able to
categorize themselves. The cancer diagnoses are
demonstrated in Figure 1.
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Table 1. Questionnaire on sport for patients with cancer.

Age

I am female.
My therapy is finished.

I am male.

I receive current therapy

Type of cancer

Did you do any sports before the diagnosis?
Do you do sports nowadays?

Which type of sports do you like?

Do you know sport groups for cancer
patients in your region?

Would you like to exercise more?

In total, all questions were answered by more than 80%
of the participants. two questions seem to be difficult for
some patients. Twenty-five (12.5%) did not answer the
question on current treatment versus follow-up. Nine
participants did not answer the question on their knowledge
regarding local sports offers. This answer might be
interpreted as a "no". Thirteen patients did not answer
whether they would like to become more active.

Physical activity. Seventy-one percent of our participants
reported having been physically active before their cancer
diagnosis. At the time of the study 45% reported active
exercising behavior. Regional offers were known to 24% of
our patients only. Thirty-eight percent of all participants
would like to become more active.

Disciplines and types of physical activities. Seventy
participants (45.2%) favored endurance disciplines as
swimming, jogging, walking or cycling. Twenty patients
(12.9%) preferred gymnastics, mind-body-exercises
including yoga or thai chi sessions. Thirty-one patients
(20.0%) took part in ball sports within a team (soccer,
handball, volleyball). Other activities were resistance
training, tennis and sport shooting, dancing and riding.

Influencing factors for physical activities. Gender (Table 11):
While male participants more often reported having been
active in the past (p=0.140), women were more often taking
part in sports and other physical activity during and after
therapy (p=0.022). Male patients had less knowledge about
local possibilities (p<0.001). With respect to the wish to
become more active, there was no difference between male
and female participants.

Status of therapy (Table I11): While 50% of the participants
reported being active during therapy, this number dropped to
40% during aftercare (not significant). Yet, knowledge on
regional offers significantly differed. While 30% reported
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Figure 1. Tumor localisation.

being familiar with offers during therapy, only 16% did so
later on (p=0.042). Moreover, the actual wish to become more
active dropped from 52% to 18% (p<0.001).

Sport experience (Table IV): Earlier sportsmen were more
active during and after therapy (p<0.001). Yet, they have no
advantage regarding their knowledge of local offers. There
is a trend to a higher desire for future sports in contrast to
former non-sportive persons (p=0.052).

Tumor localization (Table V): With respect to the two
largest entities included in our study, we have analyzed the
data of head neck cancer patients and breast cancer patients.
There was no significant difference with respect to affinity
to sports in former times and physical activity at the time of
study.ENT cancer patients have significant less information
about local offers (p<0.001) and are less interested in
increasing physical activity (p=0.001).

Favorite discipline (Table VI): As soccer is the most known
type of sport in Germany, we looked for associations of
former active soccer playing and current activities and interest.
No-soccer fans are more active. The favorite “soccer” is
associated with less own physical activity in our study
population (p<0.001), less information on offers (p=0.001)
and lower wishes to become more active (p=0.009).

Information status (Table VII): Patients who are better
informed on offers significantly more often are active
(p<0.001). Yet, both groups are interested in future sport
activities (p=0.455).

Discussion

For cancer patients, lifestyle in general and especially
physical activities are important with respect to reduction of
side effects and improvement of quality of life during and
after therapy. Moreover, physical activity has a strong
positive impact on prognosis (9-11).

Table II. Affinity to sports depending to gender.

Total Female Male p-Value
On-going therapy?
Yes 80 (51%) 52 (73%) 28 39%) <0.001
No 50 16 32
n.d. 25 13 11
Former sports?
Yes 114 (71%) 56 (67%) 57 (80%) 0.140
No 40 25 14
n.d. 1 2 0
Today sports?
Yes 70 (45%) 44 (53%) 25 (35%) 0.022
No 83 38 46
n.d. 2 1 0
Do you know offers?
Yes 37 24%) 29 35%) 8 (11%) <0.001
No 109 49 59
dd. 9 5 4
Do you wish more?
Yes 59 38%) 34 (41%) 25 (35%) 0.299
No 83 40 42
n.d. 13 9 4
n.d.: No data.
Table III. Time of interview and sporting exercises.
Total Under After p-Value
therapy therapy
Former sports?
Yes 114 (71%) 65 (81%) 30 (60%)  0.005
No 40 14 20
n.d. 1 1 0
Today sports?
Yes 70 (45%) 40 (50%) 20 (40%) 0.238
No 83 39 30
n.d. 2 1 0
Do you know offers?
Yes 37 (24%) 24 30%) 9 (16%) 0.042
No 109 49 41
dd. 9 7 1
Do you wish more?
Yes 59 (38%) 42 (52%) 9 (18%) <0.001
No 83 29 40
n.d. 13 9 1
n.d.: No data.

The questionnaire we developed is suitable for a quick
screening of cancer patients during and after therapy with
respect to their actual current activity, their motivation and
knowledge of special offers for cancer patients. The
questionnaire can be filled in few minutes by the patient
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Table IV. Former sportive experience and actual physical activity.

Table VI. Soccer fans and their own activity.

Total Former Former  p-Value Total Soccer- Other  Difference
active non-active fans sports (p-Value)
Today sports? Former sports?
Yes 70 (45%) 62 (54%) 7 (18%) <0.001 Yes 114 (71%) 19 (76%) 90 (84%) 0.284
No 83 52 32 No 40 6 16
n.d. 2 0 0 n.d. 1 0 1
Do you know offers? Today sports?
Yes 37 24%) 29 (25%) 7 (18%) 0.389 Yes 70 (45%) 4 (16%) 63 <0.001
No 109 80 29 No 83 21 44
dd. 9 5 3 n.d. 2 0 0
Do you wish more? Do you know offers?
Yes 59 (38%) 49 (43%) 10 (26%)  0.052 Yes 37 (24%) 0 (0%) 33 (31%) 0.001
No 83 57 26 No 109 25 70
n.d. 13 8 3 dd. 9 0 4
Do you wish more?
n.d.: No data. Yes 59 38%) 5(20%) 49 (46%) 0.009
No 83 20 7
n.d. 13 0 51
n.d.: No data.

Table V. Tumor localization and sportive behavior (examples: head neck
cancer, breast cancer).

Total ENT Breast  p-Value
cancer cancer
On-going therapy?
Yes 80 (51%) 5 (9%) 26 (76%) <0.001
No 50 41 3
n.d. 25 9 5
Former sports?
Yes 114 (711%) 35 (64%) 23 (68%) 0.561
No 40 20 10
n.d. 1 0 1
Today sports?
Yes 70 (45%) 21 (38%) 18 (53%) 0.135
No 83 34 15
n.d. 2 0 1
Do you know offers?
Yes 37 (24%) 5 (9%) 14 (41%) <0.001
No 109 50 17
dd. 9 0 3
Do you wish more?
Yes 59 (38%) 10 (18%) 16 (47%)  0.001
No 83 45 15
n.d. 13 0 3
n.d.: No data.

while waiting for the appointment with the physician. The
screening tool is well accepted by the patients. Its usage gives
a standardized orientation about the physical activities already
in the waiting-zone before the consultation room. Due to its
shortness and clarity, the physician can easily assess the
situation and include recommendations with respect to
physical activities which fit the individual patient’s needs.
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Table VIL. Information status and active behavior.

Total Informed Uninformed p-Value
pts pts
Former sports?
Yes 114 (71%) 29 (78%)  85(72%)  0.341
No 40 7 32
n.d. 1 1 1
Today sports?
Yes 70 (45%) 28 (716%) 42 (36%) <0.001
No 83 9 75
n.d. 2 0 1
Do you wish more?
Yes 59 (38%) 16 (43%) 43 (36%) 0455
No 83 18 65
n.d. 13 3 10
n.d.: No data.

Only 45 % of our cancer patients reported taking part in
physical exercises. Less than a quarter knows the
possibilities offered in their region. The physical activity is
decreasing during the anti-cancer therapy. 71% of our
participants were active in former times. During the therapy,
this rate decreases to nearly 50% and after the end of
treatment 40% remained active. Former sportive persons are
easier to motivate for sport as rehabilitation. Earlier
sportsmen have a higher interest in the topic and wish to
improve their physical abilities.
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This trajectory may be due to the increasing exhaustion of
patients during treatment. Special offers from physiotherapy
and more individualized group activities may be suitable to
help these patients to adhere during treatment. In fact, this
might also reduce an emerging problem of longer and more
successful cancer therapies: fatigue, which is reported by
many patients and for which no medical treatment offers
consistent benefit.

Hilfiker and colleagues (12) have published a meta-
analysis about physical activity and chronic fatigue in cancer
patients. Individualized training during and after therapy with
an optimized succession of training and relaxation are
mandatory. Traditional endurance disciplines are easy to
integrate into daily life and show effects after a few weeks of
training. Interval and resistance exercises have been
positively assessed in the last decades (13, 14). Moreover,
broad acceptance has developed for mind body concepts with
elements of Thai Chi or Yoga. Positive results with respect to
fatigue and other symptoms have been described (15, 16).
Yet, it has to be noticed that these Asian Movement concepts
differ widely in their execution form more meditative to more
power-oriented exercises. In comparison to physiotherapy,
both concepts are equally effective. Moreover, Yoga only is
effective during active therapy not in the aftercare (15).

Early integration of physical activities should be included
in the supportive care in cancer patients. Successful early
exercise programs should also raise patients’ motivation to
start and continue exercising. Yet, some of the effects will
be limited. Schmidt er al. have described a decreasing
motivation in a randomized study with breast cancer patients
(17) which is in accordance with our data. Decreasing
willingness to exercise in aftercare may have diverse
reasons. Ongoing fatigue may be one, ongoing side effects
as fatigue but also neuropathy may turn exercising to an
exhausting experience. Lack of adequate training groups
with peers with the same diagnosis is another problem.
Moreover, with successful rehabilitation, many patients
nowadays return to work and may miss time for exercising
especially if they also are engaged in family and social
activities. More distance to the diagnosis and a less frightful
perspective may also lower motivation at least in those who
have no intrinsic inclination to physical activities.

While offering different groups for a broad range of
cancer and treatment types will not be possible in most
regions a diversification of regional sportive rehabilitation
programs for patients with different diseases (for example
cardiovascular, endocrine, efc.) seems more realistic. These
programs might also include activities like dancing (18) or
riding. Also, the combination of cognitive behavior training
and physical exercises will offer new fields of rehabilitation.
One access to the patients could be their high interest in
complementary treatments. All 90% of breast cancer patients
and 40 % of head neck cancer patients are interested in doing

something additionally (19). In fact, physical activity in most
cases is the best answer to the questions of these patients
with best results and highest evidence as compared to many
other types of complementary and alterantive medicine.

The type of diagnosis is not associated with the motivation
to exercise and also head neck cancer patients which often
are less privileged with respect to their socio-cultural setting
may be sportive (20).

We have reported about the activities after laryngectomy.
The patients have high limitations due to disease and therapy.
Motivated patients were able to take part in specialized
programs despite tracheostomy and larynx resection including
aqua-therapy exercises (21, 22). The development of this
program has taken two decades and could be a prototype for
other programs to improve the individual training possibilities
for every cancer patient in specialized cancer care.

Physical exercises have to be integrated in comprehensive
lifestyle programs including healthy nutrition, reduction of
alcohol or nicotine consumption as well as drug abuse. These
topics may well be addressed in the public starting at
kindergardens, moving to schools and to education programs
for adults. Increasing health literacy is mandatory to enable
patients to better understand recommendations. Media,
including mass media and social networks may help to reach
the patients. Higher educated patients will take part in
prevention or rehabilitation programs of sport and healthy
nutrition. Patient’s advocacy groups could be a good bridge
between the patient and the professional caregivers.
Physicians as well as institutions as the German Cancer
Society should enhance the competence of these groups and
support their work in order to improve their acceptance
among the professionals.

Furthermore, it is necessary to improve our own medical
and nursing education. Sports and physical activity play a
central role in recovery of our patients. Further research is
necessary to develop concepts for different cancer settings.
As the patient has his experiences, preferences and
perspectives we as professionals may add well-defined
concepts based on external evidence. The presented screening
tool may be suitable to initiate the first talk between the
physician and the patient on this important topic.
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