
Abstract. Background/Aim: People who are undergoing cancer
treatment often ask themselves what they can do in addition to
conventional medical therapy with regard to nutrition, activity,
and complementary methods. However, we know little about the
motivation why people opt for one or the other measure. The aim
of this study was therefore to examine the extent of physical
activity (PA), healthy nutrition, and the use of complementary
methods in relation to both demographic and psychological data.
Materials and Methods: A questionnaire was used to collect data
on demographic data, resilience, coherence, self-efficacy,
spirituality, satisfaction, and complementary and alternative
medicine (CAM) behavior, PA, and diet. Between March and

July 2021, data from 446 patients were collected. Regression
models and correlation analyzes were used to examine the
associations between CAM use, diet and PA with the other
variables surveyed. Results: CAM usage could only be predicted
based on the patient’s spirituality. Women used CAM more often
and ate more healthily. Healthy eating was also related to
younger age, shorter medical history, resilience, satisfaction, and
coherence. In addition, the results showed that daily PA was
related to the level of resilience, spirituality, and self-efficacy.
Conclusion: Which people or why patients use CAM remains a
question to be further investigated. Our data suggest that CAM
seeks to address similar needs that others find in spirituality. In
order to promote a healthy diet and PA in cancer patients in the
future, various psychological variables seem conceivable.
Resilience stands out, which is related to an overall healthier
lifestyle.

Many patients with cancer have a high interest in
complementary and alternative medicine (CAM) (1, 2), diets
(3, 4), physical and other activities, which allow them to get
active and to contribute to the therapy (5). Aims are
heterogenous ranging from fighting cancer, improving
prognosis to increasing quality of life, and reducing side
effects (6-8). 

While evidence on physical activity (PA) is level 1A (9,
10), and healthy nutrition is also recommended to all patients
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(11), evidence on most complementary methods are low and
controversial (11). As former studies have shown, despite
high evidence, patient information on and motivation to
sports by physicians is low (12). Moreover, even today,
many cancer centers do not use regular screening on
malnutrition (3, 13, 14) and do not offer dietary counselling
to all patients who have difficulties with nutrition or
questions on nutrition. In fact, this number is much higher
than those which are at risk of malnutrition. Loss or change
of appetite or taste are a burden to many patients who do not
talk about it to their oncologist (3, 14). In several surveys on
information needs, patients reported high needs on
information on all these topics (15-17).

One way to improve patient information besides installing
screenings and improving physicians’ awareness on these topics
could be to train patients to actively ask questions. Talking to
the physician on questions of lifestyle and complementary
medicine might be easier for patients with higher self-efficacy
(18). Actually, taking an active part, turning to healthy diet and
PA, might also be associated to higher self-efficacy (19). In
contrast, in our own studies, we have shown that patients who
use complementary medicine have a lower self-efficacy than
those who do not, which at first glance seemed quite
contradictory (20). Nevertheless, we have reproduced this result
in several surveys (21). One explanation might be that many
types of complementary medicine in fact are not realized by any
active part from the patient but resemble either conventional
treatments (taking another pill for example containing vitamins)
or aim at connecting the individual to a spiritual being or world.
Accordingly, spirituality might be another characteristic of the
individual patient and his inclination to supplemental and
complementary methods.

Last but not least, for cancer patients, learning to live with
a life-threatening diagnosis is a question of resilience with
patients with higher resilience being able to cope with cancer
more easily (22). Another concept in this context is coherence.
People with a high sense of coherence show better coping in
critical illness (23). They may also rely more on their own
capacities to undergo the treatment and endure difficult times
due to side effects or a progression of the cancer. So far, to
our knowledge, there are no data on lifestyle, complementary
medicine and resilience or sense of coherence. 

The aim of our study was to learn more regarding the
association of usage of complementary medicine, interest in
nutrition and diets, adherence to PA on the one side and
resilience, coherence, self-efficacy, spirituality, and
satisfaction on the other side.

Materials and Methods

Questionnaire. We put together our own questionnaire consisting of
10 parts. In the first part, we collected the demographic data (sex,
age, cancer and time of diagnosis, education, religion, marital and

financial status) and the following parts related to psychological
constructs like resilience, coherence, self-efficacy, spirituality,
satisfaction, and lifestyle aspects, such as CAM behavior, PA, and
diet. The last part included patient-explanations regarding their
disease (etiology). However, this aspect will be the focus of another
study and for this reason will not be discussed further here.

Dependent variables. In order to measure the dependent variables,
a questionnaire that was originally developed by the working group
Prevention and Integrative Oncology of the German Cancer Society
(5) was used. We shortened the questionnaire from 17 to 10
available CAM methods (vitamin C, D, selenium, zinc, curcumin,
mistletoe, acupuncture, Chinese herbs/tea, homeopathy, vitamin
B17/apricot kernels) and asked the patients whether they had ever
used and whether they were currently using these methods. 

To further investigate the participants´ PA in their everyday life,
before the cancer diagnosis and current, we used a short
questionnaire in which the patients could give information on the
duration of daily PA by going shopping or going to work, for
example (“less than 10 minutes”-“more than 60 minutes”) and
sporting activities, such as for example biking or swimming (“0-2
hours”-“more than 4 hours”) (12). The answer choices relate to
current recommendations from the guideline “Komplementärmedizin
in der Behandlung von onkologischen PatientInnen“ (11). 

Finally, a few questions were asked about dietary habits.
Therefore, a shortened and translated version of the Adolescent Food
Habits Checklist was used. Instead of 23 items, we used 12 items
and excluded duplication. The questions included eating habits and
the consumed amount of sugar, fats, fruits, and vegetables.

Independent variables. Spirituality was measured with the FACIT-
Sp12 (Functional Assessment of Chronic Illness Therapy-Spiritual
Well-Being) (24). Each of the 12 items is assessed according to a
5-point Likert response scale from 0 to 4 (0=”not at all” to 4=”very
much”). The questionnaire is composed of the subscales meaning,
peace, and faith and can be used to measure spiritual well-being not
only within people with religious beliefs but also in populations that
identify as spiritual but not religious. Both the internal consistency
for the entire scale, as well as for the three subscales meaning,
peace, and faith were good (α=0.81-0.88) (25). 

Information on self-efficacy of the patients was collected with
the help of the ASKU questionnaire (Allgemeine Selbstwirksamkeit
Kurzskala, English: Short scale for measuring general self-efficacy
beliefs). It is a three item scale by Beierlein, et al. (26) measuring
subjectively perceived personal competences on a 5-point Likert
scale (1=“doesn’t apply at all” to 5=“fully applies”). Reliability
(ω=0.81 to ω=0.86) and validity are assessed as sufficient (26). 

We used the resilience scale (RS-13) by Leppert, et al. (27), a
reliable short version of the RS-25 (28). Patients can answer the
items concerning belief in their own abilities on a 7-point Likert-
scale (1=“I don`t agree at all” to 7=“I fully agree”). The internal
consistency of the scale can be considered excellent (Chronbach’s
α=0.9). In case of only one missing item, we substituted the value
by the row mean of the patient. People with more than one missing
item were excluded.

Coherence was measured with the SOC-L9 – sense of coherence
questionnaire in a short version from Leipzig (29). The format of
the questionnaire consists again of a 7-point Likert-scale with
changing answer options concerning the topics meaning,
manageability, and comprehensibility of aspects of life. The SOC-
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L9 presents an excellent intercorrelation with the longform and has
a high internal consistency (Chronbach’s α=0.87). For missing
values, the same procedure as for the RS-13 was used. 

The L-1 (Lebenszufriedenheit-1, English: Life satisfaction) asks
patients in one single item on a 10-point Likert scale about their
actual satisfaction. Re-test-reliability of this scale after six weeks is
r=0.67 (30). 

Participants. The questionnaire was distributed to outpatient cancer
patients in 10 different cancer centers in Germany (6 oncological
departments of hospitals, one rehabilitation clinic and 3 oncological
offices), between March and July 2021. They got a printed version
of the questionnaire that they answered anonymously. Inclusion
criteria were an active cancer treatment and current cancer
diagnosis. Knowledge of the German language was also relevant in
order to answer the questions. In addition, the patients had to be
over 18 years old.

Statistical analyses. Analyses were conducted using the open-source
software R Studio (version 1.4.1106). To get information about
CAM users we first created a new dichotomous variable, which
describes whether patients are actually using at least one CAM
method or not. For more detailed analyses, we then divided the
dependent variable once again into two, one for biological based
CAM methods (vitamin C, D, B17, selenium, zinc, curcumin, and
mistletoe) and one for holistic methods like homeopathy,
acupuncture, and Chinese herbs/tea. With the help of binary logistic
regressions, we tested whether CAM use could be predicted from
the demographic data or the constructs resilience, coherence, self-
efficacy, spirituality, and satisfaction. Therefore, odds ratios (OR)
were calculated in three regression models – one for CAM usage in
general, one for biological-based CAM methods and one for holistic
methods. A positive relationship between predictor and dependent
variables is indicated by an OR greater than one, a negative one by
an OR less than one. To compare the two groups of users and non-
users of CAM, t tests for independent samples were carried out. For
the assessment of differences in CAM use between more than two
groups (e.g., for the different cancer types or religion affiliations)
we performed variance analyses.

Concerning daily PA and diet, we conducted correlation analyses
to look for associations to the demographic data and psychological
constructs. One-sample t-tests were used to compare activity levels
before the disease and the current situation. For all statistical tests,
a level of p≤0.05 was considered significant.

Results

Demographics. A total of 446 patients took part in the
survey; 65% of them were women and 35% men. Their age
range was between 33 and 93 (M=63, SD=11). The most
common cancer diagnoses were breast cancer (34.6%),
followed by head and neck (11.3%) and colorectal cancer
(11.1%). For half of the patients, the time of their first
diagnosis was less than a year ago (50%), for 29% it was one
to three years ago, for 10% three to six years, and for 11%
more than six years.

With regard to further demographic data, the sample was
composed of the following: When asked how long patients

could manage financially if suddenly, they had no more
income, 40% answered that they would manage for more
than a year. On the other hand, 36% stated that it was only
for one to six months. 68% of the respondents were currently
living in a partnership. More than half of the patients
assigned their religion to Christianity (57%), followed by
42% who did not feel they belonged to any religion. The
majority of the sample had attended school for eight to ten
years (66%). Further details on the demographics of the
patients are shown in Table I.

Usage of CAM. Of the patients surveyed, 138 (31%) stated
that they were currently using one or more CAM methods
compared to 72 who did not use anything. Patients used
between one and 13 CAM methods at the same time. The
most commonly used CAM substance was vitamin D (58%),
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Table I. Demographic data (N=446).

Data                                                                                               n (%)

Financial coping without income                                                    
   1-6 months                                                                            151 (36.0)
   6 months – a year                                                                 102 (24.3)
   More than a year                                                                  166 (39.6)
Marital status                                                                                    
   Single                                                                                      27 (6.0)
   Married                                                                                   30 (6.7)
   Relationship                                                                          307 (68.2)
   Divorced                                                                                 47 (10.4)
   Widowed                                                                                 39 (8.7)
Religion                                                                                             
   Christian                                                                                252 (57.0)
   Muslim                                                                                     3 (0.7)
   Other                                                                                         2 (0.5)
   None                                                                                      185 (41.9)
Education                                                                                          
   No degree                                                                                 9 (2.0)
   Middle school (8/10 years)                                                  289 (65.7)
   High school graduation (Abitur)                                           31 (7.0)
   University degree                                                                  111 (25.2)
Cancer                                                                                               
   Breast                                                                                    156 (34.6)
   Head and Neck                                                                      51 (11.3)
   Colorectal                                                                               50 (11.1)
   Gastrointestinal tract                                                              34 (7.5)
   Lymphoma                                                                              29 (6.4)
   Prostate                                                                                    23 (5.1)
   Lung                                                                                        22 (4.9)
   Pelvis                                                                                       21 (4.7)
   Urogenital                                                                                6 (1.3)
   Others                                                                                      26 (5.8)
Time since diagnosis                                                                        
   Less than a year                                                                    216 (50.0)
   1-3 years                                                                               125 (28.9)
   3-6 years                                                                                  42 (9.7)
   More than 6 years                                                                  49 (11.3)



followed by vitamin C (42%), and zinc (21%). An overview
of all the CAM methods used can be seen in Figure 1. 

Diet. The responses from the AFHC on the diet of the
patients showed that the average was eating rather healthily.
The mean value of the sample (M=7.8, SD=2.2) was above
the mean value of the scale (M=6). In this context, eating
healthily means eating low-fat, without too much sugar and
meat, but with enough fruit and vegetables.

Daily physical activity. In most of the patients, the PA in
everyday life was more than 60 minutes on average per day.

both before the disease and current (Figure 2); however, group
comparisons showed a significant decrease in average daily
PA [t(379)=12.56, p<0.001]. Those who had been more active
before the illness were also more active during that time
(r=0.31, p<0.001). Related to sporting activities, the majority
of patients averaged zero to two hours per day (Figure 3).
Here, too, there was a significant difference between before
the diagnosis and the current situation [t(347)=5.574, p<0.001]
but at the same time an association (r=0.25, p<0.001).

Predictors for CAM use. The demographic data could not
predict the general use of CAM except for sex. It turned out,
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Figure 1. Frequencies of used complementary and alternative medicine (CAM) methods.

Figure 2. Average daily physical activity before the disease and current (%).



that women were more likely to use CAM than men
(OR=0.38, 95%CI=0.20-0.69, p=0.002). With one exception,
the other variables could also not be identified as predictors
for general CAM use. Only spirituality showed a significant
negative association (OR=0.97, 95%CI=0.95-1.00, p=0.05).
The group comparison made it clear that the value of
spirituality in the group of patients using CAM was
significantly lower than that of those who did not use CAM
[Muser=27 vs. Mnon-user=30, t(204)=1.97, p=0.05]. In relation
to the subscales, this tendency only persisted for the meaning
scale (OR=0.82, 95%CI=0.70-0.95, p=0.01) but not for
peace and faith. 

No predictors for only biological-based CAM methods or
holistic CAM methods were found. Only the fact that sex
predicts CAM use remained in the subgroup of biological-
based substances (OR=0.53, 95%CI=0.3-0.96, p=0.04).

Healthy diet. Concerning diet, the analyses showed that
female and older patients eat healthier than male and
younger patients (rgender=-0.26, rage=0.15, p´s<0.01). They
also made it clear that the diet became unhealthier with time
after the diagnosis (r=-0.16, p<0.01). A significant difference
after alpha error adjustment was seen between the groups of

patients with breast cancer and those with head and neck
cancer. The former ate healthier than the latter (Mbreast=8.2,
Mhead and neck=6.9, p=0.05). The other demographic variables
showed no significant correlations (p>0.05). Diet was further
positively correlated with resilience, satisfaction, and
coherence (0.11>r<0.15, p≤0.02). No association to self-
efficacy and spirituality emerged (Table II).

Daily physical activity. The current amount of daily PA was
not associated with the demographic data and also not with
coherence and satisfaction (p>0.05). Instead, PA showed
positive correlations with resilience, spirituality, and self-
efficacy (p<0.05). The correlations were all in a small range
(0.11>r<0.13, Table III). In regard to sporting activities, we
found no correlations at all – neither with demographic nor
with psychological variables (p>0.05).

Discussion

CAM use. There are heterogeneous data on the extent to
which a person’s age and education can predict the use of
CAM. We found no association in our work, but other
publications disagree (31). However, the authors compared
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Table II. Correlations of diet.

Variable                                   n                           r                     p-Value

Resilience                              404                      0.12                     0.02
Spirituality                             410                      0.08                     0.11
Self-efficacy                          414                      0.003                   0.95
Satisfaction                            383                      0.15                     0.003
Coherence                              342                      0.15                     0.01

Table III. Correlations of daily physical activity.

Variable                                   n                           r                     p-Value

Resilience                              382                      0.11                     0.03
Spirituality                             390                      0.13                     0.01
Self-efficacy                          394                      0.11                     0.03
Satisfaction                            359                      0.10                     0.07
Coherence                              321                    –0.01                     0.85

Figure 3. Average sporting activity per day before the disease and current (%).



the extreme groups with one another and note that no effects
become apparent when, for example, middle educated, and
higher educated participants are compared (31). This could
be an explanation for our results, in which the majority of
included patients were middle educated. Other studies
confirm our results, in which age (32) and education were
also irrelevant (20, 33). In line with the latter result, the
financial situation was also not able to predict CAM usage.
If we assume that educational status and income are linked,
that makes sense and was also found in the study by Sohl, et
al. (34), for example. The only demographic factor that
predicted the use of CAM was sex. The result that women
use CAM more often than men is in accordance with
previous studies (1, 31, 32).

Resilience and life satisfaction were just as unable to
predict whether patients were using CAM, as was coherence
and self-efficacy. In a former study, we have reported similar
data (20, 35). As usage of CAM often is discussed as means
to activate patients and further patient empowerment, one
would expect patients with higher self-efficacy more often
using CAM. One reason might be that mostly biological-
based CAM for some patients is just another type of
substance intake which add to the conventional drugs but do
not rely on a strong internal locus of control. Accordingly,
our results would support the statement that the use of CAM
is not necessarily based on the desire for autonomy and
becoming active, but rather the need to hand over
responsibility to external forces (20). This is also supported
by the result that in the data presented here, patients who
were less spiritual were more likely to use CAM. This
finding persisted above all for the subscale meaning, which
stands for the cognitive aspect of spiritual well-being (36) –
that life has a meaning, a purpose (25). The results could be
interpreted in such a way that people who can cognitively
transfer parts of the process of their healing to an external
source through their spirituality, seldom demand CAM
methods to meet this need. 

Healthy diet. In our study, women, the elderly, and patients
who were recently diagnosed were paying more attention to
a healthy diet. The fact that the diet worsens with time after
the first diagnosis could be a motivation phenomenon. It is
easy to imagine that shortly after such a profound diagnosis
the will to adapt one’s lifestyle in order to have better
chances of recovery is greatest and that it decreases again
over time. 

Along with our data, also other studies report that patients
with breast cancer are more engaged in a healthy lifestyle
and stand out with very conscientious behavior (37). Head
and neck cancer patients, on the other hand, often have more
problems with nutrition due to their therapy, since the
radiation in the head and neck area often leads to side
effects, such as swallowing difficulties, pain, changes in the

sense of taste, and reduced saliva production, which restricts
or complicates eating. 

Regarding the psychological variables, resilience,
satisfaction, and coherence correlated weakly with healthy
diet. Other studies are very unanimous: Greater resilience is
associated with a healthier or more balanced diet (38, 39). The
notion that patients who are autonomously motivated to follow
a healthy diet are more likely to feel more satisfied with their
lives is supported by the authors Castillo-Mayen, et al. (40) in
patients with cardiovascular disease. Coherence and diet have
only been assessed in few studies (41). They suggest that
people with a higher sense of coherence eat healthier. 

To our astonishment, we were not able to show an
association between self-efficacy and healthy diet. This is in
accordance with the results on the use of CAM. Self-efficacy
did not seem to be a motive for action here either. Rather,
one explanation for the results could be that there is an
external rather than an internal locus of control behind the
behavior. That means that patients believe that external
factors have a stronger influence on the future course of the
disease than her or himself. 

Daily physical activity. In other studies, engagement in PA
after a cardiovascular event was correlated to coherence (42).
In a recent study from 2020 on patients with multiple
sclerosis, as in our survey, no associations were visible (43).
This and our study are among a few who so far speak against
the hypothesis that coherence predicts a healthier lifestyle.
The situation is similar with life satisfaction and PA where a
positive association has so far been assumed in different
samples. Other studies that have already been carried out
have also shown that PA and resilience were positively
correlated in oncological patients (44). It is believed that
resilience acts as a protective factor. Also, self-efficacy and
PA are positively associated, which has already been proven
in various studies (45). Self-efficacy thus appears to help
establish or maintain behavior. On the other hand, less is
known about the association between spirituality and PA,
which according to our data is positive. Studies on healthy
volunteers confirm these results (46). 

Most importantly, PA in our study was not associated with
demographic data. This means that the positive effects of
daily PA may be accessible for all patients and do not reflect
social or economic resources.

The points described all relate to PA, i.e., to activities of
everyday life. We could not find any correlations in this study
for sporting activities. This could be related to the fact that we
collected our data in mid-2021, when the coronavirus
pandemic had a major impact on free time activities.
Vulnerable people in particular, including patients with cancer,
probably behaved rather cautiously for fear of infection.

Study limitations included that all variables were only
measured at one point of time. As a result, no statements can
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be made about changes in psychological variables or diet
since diagnosis. Even though our questionnaire was long and
extensive, there is information that would have been
additionally important, such as a more precise medical
history to see how many treatments the patient had already
undergone or the degree of current involvement in a religious
community to better assess the importance of faith. Another
point is that all statements were based on self-assessments.
Studies on this problem have already made it clear that
subjective and objective measures can deviate from one
another (47). Lastly, an even larger sample would have been
necessary for usable subgroup analyses - both for the
individual types of cancer and for the CAM methods.

Conclusion

With regard to the use of CAM, it still remains difficult to
say which variables could help predict whether patients will
use methods or not. It seems to be important to pay attention
to the spiritual well-being of the person and to take the need
for orientation and finding meaning seriously and to
strengthen it. At the same time, one should continue to
educate well about what CAM can and cannot actually do in
order to make realistic hopes and goals possible and to avoid
interactions or side effects.

Diet appears to be linked to many positive psychological
variables. At the moment, we cannot say whether the diet
strengthens the psychological constitution or whether people
who are more psychologically stable eat better. Previous
studies have only found these relationships for other samples.
From the data presented here, one can draw the conclusion
that they can also be transferred to patients with cancer.

Regarding PA, some questions remain unanswered and
only a few associations with the data we collected could be
discovered. Paying attention to cancer patients with low
resilience, self-efficacy, or spirituality could help to focus
more on those individuals who need more external support
to be physically active in everyday life. In particular,
promoting resilience seems to support a healthy lifestyle in
the form of healthy eating and frequent PA.
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