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Landstraße 1, Neuherberg, Germany, 3 Onkologisches Zentrum im RHCCC am Klinikum rechts der Isar,

Technical University of Munich (TUM), Ismaninger Straße 22, Munich, Germany, 4 Department of

Otorhinolaryngology, Technical University of Munich (TUM), Ismaninger Straße 22, Munich, Germany,

5 Department of Dermatology and Allergy Biederstein, Technical University of Munich (TUM), Biedersteiner

Straße 29, Munich, Germany, 6 Department of Surgery, Technical University of Munich (TUM), Ismaninger

Straße 22, Munich, Germany, 7 Roman-Herzog-Krebszentrum Comprehensive Cancer Center (RHCCC),

Technical University of Munich (TUM), Trogerstraße 26, Munich, Germany, 8 Department of Urology,

Technical University of Munich (TUM), Ismaninger Straße 22, Munich, Germany, 9 Department of

Neurosurgery, Technical University of Munich (TUM), Ismaninger Straße 22, Munich, Germany, 10 3rd

Department of Internal Medicine, Technical University of Munich (TUM), Ismaninger Straße 22, Munich,

Germany, 11 2nd Department of Internal Medicine, Technical University of Munich (TUM), Ismaninger

Straße 22, Munich, Germany, 12 Department of Nuclear Medicine, Technical University of Munich (TUM),

Ismaninger Straße 22, Munich, Germany, 13 Department of Oral and Maxillofacial Surgery, Technical

University of Munich (TUM), Ismaninger Straße 22, Munich, Germany

* Kerstin.Kessel@tum.de

Abstract

Introduction

To understand if and which patients would be open-minded to Complementary and Alterna-

tive Medicine (CAM) use parallel to their oncological treatment. Moreover, we sought to

determine which methods are most accepted and which are the primary motivators to use

CAM.

Methods

We developed and anonymously conducted a questionnaire for patients in the oncology

center (TU Munich). Questions focus on different CAM methods, previous experiences,

and willingness to apply or use CAM when offered in a university-based setting.
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Results

A total of 171 of 376 patients (37.4% women, 62.0% men, 0.6% unknown) participated.

This corresponds to a return rate of 45%. Median age was 64 years (17–87 years). Of all

participants, 15.2% used CAM during their oncological therapy; 32.7% have used it in the

past. The majority (81.9%) was not using CAM during therapy; 55.5% have not used CAM

in the past respectively. The analysis revealed a significant correlation between education

and CAM use during therapy (r = 0.18; p = 0.02), and CAM use in the past (r = 0.17;

p = 0.04). Of all patients using CAM during therapy, favored methods were food supple-

ments (42.3%), vitamins/minerals (42.3%), massage (34.6%). Motivations are especially

the reduction of side effect and stress, the positive effect of certain CAM-treatments on the

immune system and tumor therapy. Results showed no difference between women and

men. Most patients not having had any experience with CAM complain about the deficiency

of information by their treating oncologist (31.4%) as well as missing treatment possibilities

(54.3%).

Conclusion

Since many patients believe in study results demonstrating the efficacy of CAM, it stresses

our task to develop innovative study protocols to investigate the outcomes of certain CAM

on symptom reduction or other endpoints. Thus, prospective trials and innovative evi-

dence-based treatment concepts to include CAM into high-end oncology is what patients

demand and what a modern oncology center should offer.

Background

When diagnosedwith cancer, patients as well as their families are in immense distress; their
life is filledwith fear and worries.Many patients start searching for effective treatments, taking
into account all possibilities offered by medicine, research, and technology. Often, the fear of
treatment-related side effects drives the search for complementary and alternative medicine
(CAM) options. Although data on the effect of standardized oncology is clear, patients often
move to CAM and in some cases even turn away completely fromWestern medicine. As mod-
ern oncologists, we must keep in mind the patients' interest and expectations, and offer individ-
ualized and well-tolerated therapies in terms of standardized high-end oncology coupled with
supportive care including elements of CAM as a complementary treatment.
Over the years CAM, which includes acupuncture, homeopathy, naturopathy, or special

dietary concepts, gained a widespread adoption and in some areas of healthcare has reached a
firm role in interdisciplinary care; for certain indications some physicians and their patients
consider CAM as the preferred treatment [1,2]. In oncology, these methods are also gaining
further interest and the various treatment options foster this process; however, especially when
the path of Western medicine is left special care has to be taken as available data are scarce and
improper handling of CAMmethods is occasionally present [3–9]. For selected indications
and situations, clinical data are available: Acupuncture has been shown to be associated with
significant benefit compared to standard treatments in patients with lower back pain, headache
or nausea [10–13]. A large German study group performing acupuncture trials (GERAC-Stu-
dies) revealed that acupuncture can reduce the frequency of a migraine similar to standard
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medication [12,14]. In patients with chronic back or knee pain acupuncture leveled down pain
more effectively than any recommended treatment from established guidelines [15]. For many
other aspects, no data or only small datasets are available, neither for acupuncture nor for
other methods of CAM. In the field of oncology, smaller studies have shown beneficial effects
of acupuncture to diminish fatigue, nausea, dysphagia, or other symptoms during and after
oncology treatments [11–13,16].
Throughout most oncological therapies, patients suffer from side effects. Patients complain

of tiredness and fatigue, loss of appetite, skin problems or headaches. The search for effective
supportive care is a continuous process, also by patients themselves and their families. They
choosemethods of CAM to reduce their symptoms, strengthen their immune system, or follow
their belief that CAMmight help to cure the underlying disease.
Only few numbers are available on how many patients prefer CAM or would be open-

minded to CAM treatments if offered to them when seekingmedical attention. Especially in a
university-based setting, where critical and skeptical voices are present against CAM, no infor-
mation is available on how many patients apply CAM (in parallel) or would accept CAMwhen
offered to them.
During setup and certification of our OncologyCenter (Onkologisches Zentrum (OZ) am

RHCCC amMRI TUMunich (TUM)) we have analyzed the use and acceptance of CAM scien-
tifically. In the Munich metropolitan area, a large variety of therapists, homeopaths, physicians
and others offers CAM on different levels. Numerous opportunities arise outside the univer-
sity-basedmedicine. The aim of the present work is to understand if and which patients would
be open-minded to CAM use parallel to their oncological treatment, and would favor individu-
alized CAMwithin the hospital setting.Moreover, we sought to determine which methods
summarized under CAM are most accepted by patients, independently of any scientific ratio-
nale, and which are the primarymotivators for patients to opt for CAM.

Materials and Methods

The National Center for Complementary and Alternative Medicine (NCCAM) has summa-
rized different methods in complementary medicine and has sorted them into different catego-
ries [17]. Following this categorization system, we developed a patient-oriented questionnaire
for oncological patients. This standardized basis generates data that can be compared with pre-
viously published data from other centers and other cultural backgrounds. All questions were
tailored to fit oncology patients, and focus not only on different CAMmethods but also on pre-
vious experienceswith CAM, willingness to apply or use CAMwhen offered in a university-
based setting. Development of the questionnaire included a pre-survey of 15 patients to opti-
mize format and wording and to eliminate any difficulties in understanding the content of the
single questions. The final questionnaire included 18 questions, of which some have several
subitems (S1 file).
The surveywas performedwithin the OncologyCenter (Onkologisches Zentrum (OZ) am

RHCCC amMRI TUMunich (TUM)) in all certifiedunits. Since the questionnaire was handed
out to all patients during a three-month time frame betweenMay and July 2015, patients filled
out the questionnaire anonymously, hence, no written consent was required by each patient.
Inclusion criteria for participation were age older than 18 years, German-speaking,physical
and mental ability to fill out a structured questionnaire. The Ethics Committee of the Technical
University of Munich (TUM) approved the nature and content of the study with the project
number 267/15.
The questionnaire mainly focuses on the following aspects:Which methods classified as

CAM are most popular? Have patients been treated with CAM in the past and have had a
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benefit from it? Are there methods patients hesitate to accept?Which methods would patients
prefer to be offered during their oncological treatment? Especially, we want to understand how
the standard oncology spectrumcould be expanded for oncological patients, and how many
resources would they be willing to invest in such a treatment.
The surveywas conducted in the OncologyCenter betweenApril and July 2015. All centers

and departments involved in the certificationprocess at that time took part in the survey.
Patients were informed about the aim of the questionnaire, participation was voluntary and
anonymous. Research assistants collected the anonymized data in the institutional database.
The evaluation was based primarily following the criteria of the Deutsche Krebsgesellschaft
(DKG) for the certificationof Oncological Centers in Germany. Hence, the data was sorted
according to the tumor entities, which belong to certain tumor centers, modules or focal points
within the structure of the OncologyCenterMunich, including the following: Nuclear medi-
cine and radiation oncology as central units (CEN); Dermatooncology (DERMA) and Urol-
ogy/Prostate (URO) representing tumor centers; Hematooncology (HEM), Endocrine
malignoma (ENDO) and gastrointestinal surgery (SUR) representing focal points; as well as
Neurooncology (NEURO) and head-and-neck tumors (HAN) representing a module of the
OncologyCenter. All patients included were treated within one of these units.
Statistical calculations were performed using SPSS Statistics v23 (IBM, USA) in a primarily

descriptive way. For calculating the differences in the groups of gender, age, family status, edu-
cation and monthly income nonparametric testing with the Kruskal-Wallis test was used. Pear-
son correlations were calculated for CAM use before and after treatment to predict the
variables contributing to CAM use. A p-value� 0.05 was considered as statistically significant.

Results

A total of 171 of 376 patients (37.4% women, 62.0%men, 0.6% unknown) from seven units
participated in the survey. This corresponds to a return rate of 45%. Median age was 64 years
(17–87 years). For a detailed patient distribution see Table 1; for a detailed patient socio-
demographic characteristics see Table 2.
Of all participants, 15.2% (26/171) used CAM during their oncological therapy (12 women/

14 men); 32.7% (56/171; 26 women/30 men) have used it in the past. A difference between the
participating oncological units could be demonstrated (Fig 1): patients from the units neuroon-
cology (NEURO) and urology/prostate (URO) use CAM the most.
The majority 81.9% (140/171) of patients was not using CAM during therapy; 55.5%

(95/171) have not used CAM in the past respectively. The most common reasons for rejection
are the following (multiple answers were possible): for 54.3% (76/140) of patients CAMwas

Table 1. Patient distribution according to the participating oncological units.

Unit Patients, n (%) Gender Median age (range) [years]

Female Male

all 171 (100%) 37.4% 62.0% 64 (17–87)

CEN 26 (15.2%) 50.0% 46.2% 59 (29–80)

DERMA 11 (6.4%) 27.3% 72.7% 71 (33–79)

ENDO 11 (6.4%) 72.7% 27.3% 37(17–71)

HEM 24 (14.0%) 50.0% 50.0% 60 (30–80)

NEURO 37 (21.6%) 51.4% 48.6% 66 (28–87)

SUR 25 (14.6.) 36.0% 64.0% 62 (39–76)

URO 37 (21.6%) 0% 100% 68 (54–77)

doi:10.1371/journal.pone.0165801.t001
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Table 2. Patient socio-demographic characteristics of the 171 participants.

Diagnosis Patients, n (%)

Prostate cancer 39 (22.8%)

Lung cancer 16 (9.4%)

Upper gastrointestinal cancer 13 (7.6%)

Hepato-pancreato-biliary cancer 12 (7.0%)

Lower gastrointestinal cancer 13 (7.6%)

Hematological cancer 8 (4.7%)

Brain tumors 13 (7.6%)

Skin cancer 11 (6.4%)

Thyroid cancer 10 (5.8%)

Bone / Spine cancer 11 (6.4%)

Other 17 (9.9%)

Unknown 8 (4.7%)

Received therapy a

Chemotherapy 40 (23.4%)

Radiation therapy 33 (19.3%)

Hormonal therapy 1 (0.6%)

Surgery 98 (57.3%)

Other 16 (9.4%)

Unknown 19 (11.1%)

Insurance status

Government insurance 41 (70.8%)

Privately insured 125 (24.0%)

Unknown 5 (2.3%)

Marital status

Single 17 (9.9%)

Married/in a relationship 125 (73.1%)

Divorced/separated Widowed 9 (5.3%)

Unknown 1 (0.6%)

Children

Yes 124 (72.5%)

No 44 (25.7%)

Unknown 3 (1.8%)

Educational level

Secondary (High) school 9 years 44 (25.7%)

Secondary (High) school 10 years 55 (32.2%)

Secondary (High) school 12–13 years 13 (7.6%)

College / University 52 (30.4%)

Other 2 (1.2%)

Unknown 5 (2.9%)

Monthly income (€)

<1000 25 (14.6%)

1000–2000 49 (28.7%)

2000–3000 33 (19.3%)

3000–5000 11 (6.4%)

>5000 14 (8.2%)

Unknown 39 (22.8%)

a multiple answers were possible

doi:10.1371/journal.pone.0165801.t002
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not offered by their physician; 17.9% (25/140) had no interest in adding CAM to their therapy;
31.4% (44/140) had not enough information about CAM. This corresponds with the fact that
only 26 patients (15.2%, 26/171) talked with their physician about CAMmethods.
We statistically analyzed CAM use by groups of gender, age, family status, education and

monthly income, and we could not prove any significant differences within the groups. How-
ever, the analysis revealed a significant correlation between education and CAM use during
therapy (r = 0.18; p = 0.02), and CAM use in the past (r = 0.17; p = 0.04).
Of all patients using CAM during therapy, the most applied methods were food supple-

ments (42.3%) and vitamins/minerals (42.3%) as well as massage (34.6%) and physiotherapy/
manual medicine (26.9%) followed by homeopathy (23.1%) and herbs/plants (23.1%). Fig 2
summarizes the user rates of all CAMmethods, also divided by gender. Apart from vitamins,
massage, and hyperthermia, women represent the majority using CAM.Moreover, the effect of
the CAM treatment was rated as good (46.2%, 12/26), moderate (19.2%, 5/26) and uncertain
(34.6%, 9/26). Only one patient eating food supplements reported side effects by using CAM
caused by diabetes. In comparison, Fig 3 shows the user rates of CAMmethods used in the
past.
Patients found out about CAM (multiple answers possible) by their treating physician/ther-

apist (50.0%; 48.2% during and before therapy, respectively) or oncologist (23.1%; 3.5%), by
self-research (23.1%; 30.3%) and through recommendations of family/friends (34.6%; 50.0%).
All patients (n = 171) stated their motives for using CAM during therapy or for possibly

using it in the future: Primarily to improve the immune system (42.1%, 72/171) and to take
advantage of every opportunity (33.3%, 57/171) as well as to reduce therapy side effects (25.7%,

Fig 1. User rate of CAM. User rate of CAM during and before therapy. The percentage for all are calculated with n = 171; for the different

units, the percentage of n = 26 / n = 56 are displayed for during and before therapy respectively.

doi:10.1371/journal.pone.0165801.g001
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44/171), becomemore active (25.7%, 44/171) and the assumption of improving the impact of
the oncological therapy (23.4% 40/171) by using CAM (Fig 4). Results showed no difference
betweenwomen and men.
Patients suggested improving the information about CAM for supporting oncological thera-

pies by including personal consultations by specialists during their treatment period (49.1%,
84/171), offering flyer/brochures (29.2%, 50/171) and providing information on the depart-
ment/clinic homepage (16.4%, 28/171). Among all respondents, 40.9% (70/171) would bear the
costs for a concomitant CAM treatment integrated into their oncological therapy if the health
insurance would not pay. Consequently, if a CAMmethod would be offered as concomitant
therapy, 54.4% (93/171) patients would be willing to add it to their treatment.

Discussion

The present study evaluates the attitude towards CAM in a university-basedOncologyCenter.
We analyzed answers from 171 patients and the results show that about 15–33% of all patients
in oncology have used CAM in the past, and used CAM in parallel to their standard treatment
in the current situation. Differences between tumor entities can be observed.Especially patients
with neuro-oncological diagnoses have a strong affinity to CAM.Moreover, independently of
the underlying cancer, about 41% of patients in favor of CAM are willing to invest a certain
amount of money should the treatment not be covered by their health insurance.
The use of complementary and alternative medicine is rising worldwide, not only inWest-

ern countries, but also in the Far East or in third-world countries, and it is becoming increas-
ingly popular in cancer patients worldwide [18–33]. Previous reports have shown that in
certain countries, such as the United States of America, up to 91% of cancer patients are

Fig 2. User rate of CAM. User rates of CAM methods during oncological therapy (n = 26).

doi:10.1371/journal.pone.0165801.g002
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applying or are being treated with at least one form of CAM [34]. In Asia, where many tech-
niques such as herbal therapies, acupuncture, moxibustion, or Qi Gong have been popular for
centuries, about 45% of all cancer patients are treated with some kind of CAM [35]. In Europe,
a multi-institutional study within 14 countries revealed that approximately 36% of all cancer
patients apply CAM, depending on the country between 15% to 73% [6]. The reasons for the
increasing interest in CAM are diverse. Compared to non-CAM-users the typical CAM-using
patient is thought to be exposed to high psychological distress and perhaps reduced quality of
life; CAM use has been reported to be associated with depression, anxiety, fear of tumor recur-
rence but also weak mental health [36–38]. Furthermore, studies have shown that the use of
CAM is associated with higher education or high socioeconomic status [25,39–42], which we
could also show in our results. Women are significantlymore often open to CAM than men,
independently of the racial background [25,39]. Most studies have shown that either younger
patients<40 years of age or retirees significantlymore often use CAM [25]. However, some
studies have not confirmed this higher prevalence in women or in patients with higher educa-
tion [43].
In our study, the most preferred methods of CAMwere food supplements (42.3%) and vita-

mins/minerals (42.3%) as well as massage (34.6%) and physiotherapy/manual medicine
(26.9%) followed by homeopathy (23.1%) and herbs/plants (23.1%). This is in line with the lit-
erature: Abdallah and colleagues described a frequent utilization of vitamins/minerals as well
as herbs in a group of women with gynecologicalmalignancies [25]; Nazik et al. reported
90.2% of all patients in their study favoring herbal therapy [44]. For the subgroup of head-and-
neck cancer patients, Molassiotis et al. showed that 47.1% of all patients chose herbal medicine,
followed by medicinal teas (23.5%) or vitamins/minerals (11.8%) [5]. Within the large

Fig 3. User rate of CAM. User rates of CAM methods before oncological therapy (n = 56).

doi:10.1371/journal.pone.0165801.g003
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European study on 956 patients with various diagnoses also homeopathy, medicinal teas, and
vitamins/minerals were the most frequently used CAMmethods [6].
Eventually, there are several patient-specific reasons why patients choose CAM. One aspect

is the common belief that different methods of CAM have the potential to “boost”the immune
system and to strengthen the body to fight cancer. This was revealed in different studies and
consistent with our results (Fig 4): Yildirim et al. observed that modulation of the immune sys-
tem was the main argument for the use of CAM in a Turkish group of patients with gynecologi-
cal cancer [45]. A European survey on the use of CAM reported that over 50% of all patients
were using CAM to increase their body’s ability to fight the disease [6].
Importantly, there is some evidence that the interaction between certainmethods of CAM

and chemotherapy or radiation might counteract their efficacy:The production of free radicals
by cancer treatment, which is thought to be an essential part of the treatment efficacy, could
potentially antagonize by the antioxidant effect of some supplements. However, preclinical and
clinical evaluations have led to inconsistent data [46–52].

Conclusion

About one-third of all patients have had experiencewith CAM in the past and are open to the
possibility to include CAM into their standard oncological treatment. Motivations are espe-
cially the reduction of side effect and stress, the positive effect of certain CAM-treatments on
the immune system and tumor therapy. Most patients not having had any experiencewith
CAM complain about the deficiency of information by their treating oncologist as well as miss-
ing treatment possibilities. This underlines the necessity to evaluate CAM in a university-based
setting to determine which options have efficacy and which do not; moreover, this might have

Fig 4. User motives. Motives of oncological patients to use CAM (n = 171).

doi:10.1371/journal.pone.0165801.g004
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the potential to offer evidence-basedCAM as a complementary treatment to high-end oncol-
ogy care. Since many patients believe in study results demonstrating the efficacy of CAM,
which is somewhat controversial in the existing literature, it stresses our task to develop inno-
vative study protocols to demonstrate the positive effect of certain CAM on symptom reduc-
tion or other endpoints. Currently, in our Department of RadiationOncology, we are
conducting a prospective trial to evaluate the effect of acupuncture to reduce radiotherapy-
related side effects (ROSETTA-Trial). Thus, prospective trials and innovative evidence-based
treatment concepts to include CAM into high-end oncology is what patients demand and what
a modern oncology center should consider offering.

Supporting Information

S1 File. CAM questionnaire.Questionnaire about complementary and alternative medicine
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(PDF)
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