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Introduction

Diet and nutritional status can have a significant 
effect on the development and disease course of 
cancer [1, 2]. Conversely, cancers can themselves 
cause changes in nutritional status, for example 
due to mechanical obstruction and cancer-related 
metabolic changes (e.g. inflammation, catabolic 
metabolic state) [2]. Patients with cancer often 
suffer from side effects caused by cancer treat-
ment. These may include changes in the sense of 
taste, nausea, vomiting and diarrhea [2, 3]. 
A reduced nutritional status not only has a neg-
ative effect on the tolerability of cancer treat-
ments and on survival time, but also impairs 
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quality of life and the patient’s general capabilities [4, 5]. Therefore, 
adequate nutritional care is essential for patients with cancer and is a 
relevant factor in prognosis. In the guidelines of the German Society 
for Nutritional Medicine, the authors recommend a balanced, ener-
gy-rich and nutrient-rich diet for clinical nutrition in the oncological 
context [2]. In addition, specific recommendations regarding nutri-
tion in the context of cancer have been developed by the World Cancer 
Research Fund (WCRF) in cooperation with the American Institute for 
Cancer Research (AICR) and these have also been recently updated [1]. 
Even though the nutrition recommendations for patients with cancer 
hardly differ from the recommendations for healthy adults, they are 
frequently confused about correct nutrition [6, 7]. In particular, special 
diets and nutritional supplements for patients with cancer are often 
advertised as having health benefits for these patients, even though this 
has not been scientifically proven. Special diets for patients with cancer 

are mainly based on the principle of “starving” 
cancer cells of specific nutritional components, 
thus inhibiting their growth [8]. Here, there is 
a risk of unbalanced diets making malnutrition 
more likely or making existing malnutrition 
worse [9]. When used at high doses and with-
out the supervision of the treating physician, 
nutritional supplements also have the potential 
to cause harm to health, as has been shown for 
high doses of beta-carotine, for example [10, 11]. 
In light of these considerations, the aim of this 
survey was to record nutrition habits and in-
take of nutritional supplements in patients of 
outpatient cancer clinics.

Questions about nutrition

Are you receiving enteral nutrition (tube feeding)?

h Yes h No h Prefer not to say

Are you receiving parenteral nutrition (feeding with infusion solutions)?

h Yes h No h Prefer not to say

Do you use liquid nutrition?

h Yes h No h Prefer not to say

Do you receive home care (tube feeding and / or liquid feeding at home)?

h Yes h No h Prefer not to say

Are you following any specific type of diet at the moment?

h Yes h No h Prefer not to say

What type of diet are you following at the moment?a

h Normal diet / balanced, mixed diet h Vegetarian / vegan h Ketogenic

h Low-carbohydrate h Mediterranean diet h Other

I am currently following the following diet that is not listed above:

What type of diet did you follow during your illness?a

h Normal diet / balanced, mixed diet h Vegetarian / vegan h Ketogenic

h Low-carbohydrate h Mediterranean diet h Other

Questions about nutritional supplements

What nutritional supplements are you currently taking?a

h Vitamin preparations h Trace elements and / 
or minerals

h Combined preparations

h Omega-3 fatty acids h Curcumin h Antioxidant preparations

h Other h None

What nutritional supplements are you currently taking (please state all of them)a?

Have you taken nutritional supplements in the past?

h Yes h No h Prefer not to say

Fig. 1:  Questions about types of diet and about use of nutritional supplements from the structured questionnaire 
a Multiple answers possible
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Methodology

Sample
This was a multicenter, cross-sectional study in oncology clinics 
in the region of southern Bavaria. The study was authorized by 
the Ethics Committee of the School of Medicine of the Technical 
University of Munich (Ethikkommission der Fakultät für Medizin 
der Technischen Universität München) (Number: 89/17 S). A total 
of 44 outpatient cancer clinics (including 20 belonging to Tumorz-
entrum München [TZM—Munich Tumour Centre]) were invited 
to take part. A total of 17 outpatient cancer clinics (including 12 
registered TZM clinics) took part, with surveys taking place from 
June 2017 to May 2018. A total of 1,083 people were invited to 
participate and 793 of those actually completed the survey. This 
evaluation was able to include the complete data sets of 765 peo-
ple. 28 people were excluded from the analysis due to the presence 
of a precursor stage of cancer, an incomplete data set, or preg-
nancy.

Data collection
The survey of the patients was carried out by employees of the 
Institute for Nutritional Medicine in the form of standardized in-
terviews, which took place on site at the clinics. The structured 
questionnaire was divided up into five content categories and it 
was composed of a total of 58 questions. The nutrition-related 

questions that were taken into account in 
the present analysis are listed in  Figure 1. 

In the open questions, comments regarding 
allergies, impairments of the sense of taste 
due to chemotherapy, and special food- or nu-
trient-related dietary features were recorded 
along with the pre-defined responses. 
In addition, the two validated questionnaires 
Malnutrition Universal Screening Tool (MUST) 
and Nutritional Risk Screening-2002 (NRS-
2002) were integrated into the survey in order 
to determine the prevalence of a risk of mal-
nutrition [12, 13]. The detailed results of the 
screening for malnutrition were published 
separately [14].

Categorization of tumor types
The participants’ tumor diagnoses were di-
vided into the following categories: breast can-
cer, cancer of the lymphatic or hematopoietic 
tissues (e.g. leukemia, lymphoma, multiple 
myeloma, Waldenstrom's macroglobulin-
emia), cancer of the digestive system (e.g. gas-
tric carcinoma, pancreatic carcinoma, colorec-

Parameter Total (N = 765) Women (N = 466) Men (N = 299)

n % n % n %

Age [years]

18–39 44 5.8 22 4,7 22 7.4

40–59 238 31.1 149 32.0 89 29.8

≥ 60 483 63.1 295 63.3 188 62.9

BMI [kg/m2]

< 18.5 47 6.2 42 9.0 5 1.7

18.5–24.9 372 48.8 233 50.0 139 46.5

25.0–29.9 288 29.9 117 25.1 111 37.1

≥ 30 116 15.2 73 15.7 43 14.4

Tumor location (initial diagnosis)a

Breast 219 28.6 213 45.7 6 2.0

Digestive system 184 24.1 95 20.4 89 29.8

Lymphatic / hematopoietic tissue 173 22.6 87 18.7 86 28.8

Urogenital system 122 15.9 42 9.0 80 26.8

Otherb 89 11.6 42 9.0 47 15.7

Reason for medical appointment

Ongoing chemotherapy / radiother-
apy

363 47.5 255 54.7 138 46.2

Follow-up 80 10.5 37 7.9 43 14.4

Otherc 329 43.0 206 44.2 116 38.8

Table 1:  Description of the participants 
BMI = Body Mass Index; N = number  
a multiple answers possible, e.g. more than one cancer diagnosis (according to patient's self-reporting) 
b e.g.: glioblastoma, malignant melanoma, sarcoma 
c e.g.: follow-up appointment, blood draw, antibiotic therapy or bisphosphonate therapy
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tal carcinoma), cancer of the urogenital organs 
(e.g. prostate carcinoma, renal cell carcinoma, 
bladder carcinoma), other cancers (e.g. glio-
blastoma, malignant melanoma, sarcoma).

Categorization of nutritional supple-
ments
The used questionnaire contains the answer 
options shown in  Figure 1: trace elements 
and / or minerals, vitamin preparations, com-
binedpreparations, omega-3 fatty acids, cur-
cumin, antioxidant preparations and “other” 
nutritional supplements. The participants’ 
responses were sorted into the defined cate-
gories. The study team divided the category 
“other nutritional supplements” into further 
six sub-categories: herbal preparations, other 
preparations, “food”, homeopathic remedies 
/ globules, Traditional Chinese Medicine, en-
zyme preparations.

Statistics
The statistical evaluation was done using a de-
scriptive approach and the program Microsoft 
Excel 2016. The results have been presented as 
absolute frequencies (N) with the correspond-
ing percentages (%). Multiple answers were 
possible for some of the questions. In some 
cases, gender, age, cancer and nutrition-spe-
cific sub-analyses were carried out.

Results

Description of the participants
The data sets of 765 people were evaluated. 
Overall, more women took part (60.9%) than 
men. The average age of the sample popula-
tion was 63.1 ± 13.1 years (minimum: 20 
years, maximum: 86 years) and the average 
BMI was 25.2 ± 5.1 kg/m2 (minimum: 12.1 
kg/m², maximum: 51.4 kg/m2). 
The largest participant sub-groups were people 
with a breast cancer diagnosis (28.6%), people 
with a cancer of the digestive system (24.1%) 
and people with a cancer of the lymphatic or 
hematopoietic tissues (22.6%). About half of 
the participants were currently undergoing 
chemotherapy / radiotherapy at the time of 
the survey ( Table 1). The average time lapsed 
since cancer diagnosis was 3.6 years. 
Of the 754 participants for whom a MUST 
score was calculated, 15.4% (n = 116) had a 
medium risk of malnutrition (MUST score: 1 
point) and 19.5% (n = 147) had a high risk 
(MUST score: ≥ 2 points). 

Types of diet
The most common type of diet at the time of the survey was a nor-
mal diet (91.9%), but some of the participants also reported some 
nutrient or food type-specific features in their diet (9.2%; e.g. reduc-
tion of meat or sugar intake) ( Table 2). In addition, some patients 
(n = 30, 4.3%) also reported restrictions to their normal diet due to 
chemotherapy (e.g. due to changes in their sense of taste or aversion 
to certain foods). Only a small number of the participants self-re-
ported a vegetarian or vegan diet, a low-carbohydrate diet, or a Med-
iterranean diet ( Table 2). Furthermore, four participants reported 
that they were following a ketogenic diet. Three participants reported 
following special diets for patients with cancer such as the diet ac-
cording to Dr. Coy and the “Oil-Protein Diet” according to Budwig.
A few people (6.5%) supplemented their diet with liquid nutrition. 
Home care with liquid nutrition or tube feeding was rare (2.5%), 
as was enteral (1%) and parenteral (2%) feeding ( Table 2).

Types of diet N %

Normal diet 703 91.9

special dietary features with regard to specific  
nutrients or foodsa

65 9.2

  no meat / reduced meat intake      41

  no sugar / reduced sugar intake      10

  no raw food / salad / fruit      10

  protein preparations      6

  low-fat      5

  no milk / milk products      4

  hypercaloric      2

Other types of diet

vegetarian / vegan dietb 19 2.5

low-carbohydrate dietb 13 1.7

Mediterranean dietb 11 1.4

ketogenic dietb 4 0.5

special diets for cancer patientsc 3 0.4

other types of dietd 18 2.4

Nutrition-related medical care

enteral nutrition (tube feeding) 8 1.0

parenteral nutrition (infusion solutions) 15 2.0

liquid nutrition 50 6.5

home care (tube feeding / liquid nutrition at 
home)

19 2.5

Table 2:  Types of diet and nutrition-related medical care among par-
ticipants  
(N = 765) at the time of the survey 

 N = number, multiple answers possible
 a  Intolerances with regard to certain foods
 b  Including reports of special dietary features with regard to specific nutri-

ents or foods and special dietary features due to chemotherapy: for each 
mention, N ≤ 2

 c Diet according to Dr. Coy, Dr. Budwig “Oil-Protein Diet”
 d  Hypocaloric diet (N = 6), general diets (N = 5, e.g.: food combining,  

acid-alkaline diet, paleo), fasting / intermittent fasting (N = 4) 
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Nutritional supplements
About a third of those surveyed reported having taken nutritional 
supplements in the past (n = 223, 29.2%). At the time of the sur-
vey, this percentage rose to about half of the participants (48.6%). 
Women used nutritional supplements more frequently than men 
(57.7% vs. 34.4%). When the prevalence of use of nutritional sup-
plements is analyzed with regard to the age of the participants, 
this shows that those aged 40–59 years used supplements most 
frequently ( Table 3). 
Out of those surveyed who had breast cancer, 59.8% reported tak-
ing nutritional supplements. There were also high rates of use of 
nutritional supplements among those with cancers of the diges-
tive system (44.6%) and cancers of the lymphatic or hematopoi-
etic tissues (46.8%) ( Table 3). 
The most frequently reported preparations were minerals and vi-
tamins ( Table 4). A third of the responses fell into the “other” 
nutritional supplement category (n = 132, 35.5%). In this cat-
egory, the most frequently reported preparations were herbal 
preparations (such as mistletoe preparations, moringa capsules, 
hawthorn extract, medicinal mushrooms) (n = 61) ( Table 4). 

Among the participants who had no risk of malnutrition (MUST 
score: 0 points, n = 491), the prevalence of use of nutritional 
supplements was 50.5% (n = 248). This prevalence of nutritional 
supplement use was hardly different from that of the participants 
with a medium risk (46.6%) or a high risk (47.6%) of the presence 
of malnutrition ( Figure 2).

Discussion

The results of the survey show that the vast 
majority of the patients with cancer surveyed 
have a “normal” diet, which might be consid-
ered equivalent to the average German diet [15]. 
However, about 9% of the participants reported 
making modifications to their normal diet or 
setting some restrictions. The extent to which 
the participants’ usual diet (“normal diet”) cor-
responds to the recommendations of the WCRF 
[1] is unclear. If it is assumed that their diet is 
equivalent to the current nutrition of the Ger-
man population, it is unlikely that it does.
In this context, it is notable that special diets 
for patients with cancer were only reported 
in isolated cases. This was also true for the 
ketogenic diet, which is currently very pop-
ular. In the light of the lack of scientific ev-
idence for the efficacy and safety of special 
diets for patients with cancer, this result can 
be considered positive. Special diets for these 
patients, which can often be restrictive and 
unbalanced, could cause malnutrition or make 
existing malnutrition worse [9]. They could 
also have a negative effect on response to che-
motherapy [2], so they should be viewed with 

Parameter Use of nutritional supplements

Total (N = 765) Women (N = 466) Men (N = 299)

n % n % n %

Total 372 48.6 269 57.7 103 34.4

Age [years]

18–39 22/44 50.0 15/22 68.2 7/22 31.8

40–59 129/238 54.2 90/149 60.4 39/89 43.8

≥ 60 221/483 45.8 164/295 55.6 57/188 30.8

BMI [kg/m2]

< 18.5 24/47 51.1 23/42 54.8 1/5 20.0

18.5–24.9 199/372 53.5 142/233 60.9 57/139 41.0

25.0–29.9 98/228 43.0 65/117 55.6 33/111 29.7

≥ 30 51/116 44.0 39/73 53.4 12/43 27.9

Tumor location (initial diagnosis)a

Breast 131/219 59.8 128/213 60.1 3/6 50.0

Digestive system 82/184 44.6 49/95 51.6 33/89 37.1

Lymphatic / hematopoietic tissue 81/173 46.8 51/87 58.6 30/86 34.9

Urogenital system 52/122 42.6 27/42 64.3 25/80 31.3

Otherb 38/89 42.7 21/42 50.0 71/47 36.2

Table 3:  Frequency and distribution of the intake of nutritional supplements at the time of the survey 
BMI = Body Mass Index; N = total number of study participants; n = number of people in this group who take nutri-
tional  
supplements / total number of people in this group 
a Multiple answers possible, e.g. more than one cancer (self-reporting by patients) 
b e.g.: glioblastoma, malignant melanoma, sarcoma
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skepticism [16]. Furthermore, it has not been 
proven that a ketogenic diet has health ben-
efits in the context of cancer treatment [17].  

Only a few patients reported having additional 
enteral or parenteral nutrition and home care by 
professional staff (home care with liquid nutri-
tion and / or tube feeding) ( Table 1). However, 
this may represent an underestimation of the ac-
tual prevalence of this situation because patients 
who are weak and malnourished would have 
very little mobility may present less frequently at 
outpatient cancer clinics. Patients who are cared 
for at home (“home care”) were not surveyed. 
Almost half of those surveyed reported that 
they took nutritional supplements, however 
this study did not include any data about the 
reason for taking nutritional supplements. 
These results are largely consistent with those 
of other studies, in which 30 to 80% of pa-
tients with cancer supplemented with antiox-
idant preparations or other preparations [11, 
18, 19]. A survey by Patterson et al. showed 
that about half (48%) of the patients sur-
veyed reported using nutritional supplements 
following their cancer diagnosis [20]. Most 
of the participants said that the reason they 

supplemented was because they wanted to have more personal 
control over their disease course [20]. A telephone survey of 659 
patients with cancer conducted by the German Cancer Informa-
tion Service (Deutsche Krebsinformationsdienst—DKIS) regard-
ing self-medication showed that about half of the participants 
(51%) used nutritional supplements that they purchased them-
selves without the knowledge of their treating physicians [21]. 

In the present study, participants were asked about intake of min-
eral and vitamin supplements. These supplements are often also 
used by healthy adults, as confirmed by another recent German 
study. Among the 1,070 people surveyed, magnesium (59%) and 
vitamin C (53%) were the most frequently reported preparations, 
followed by vitamin E, calcium and selenium [22]. In the present 
survey, it was notable that in addition to the usual nutritional 
supplements that were explicitly asked about, the use of many 
other preparations was also reported. These included herbal prod-
ucts, mistletoe preparations, homeopathic remedies such as glob-
ules, Traditional Chinese Medicine, enzyme preparations and other 
products such as ginger powder, beetroot juice or specific teas. 
As yet, there is no evidence in the scientific literature for the efficacy 
of nutritional supplements in the context of cancer. At high doses, 
antioxidants (such as vitamin C, E, or beta-carotine) in particular 
can reduce the efficacy of chemotherapy or radiotherapy [11]. The 
use of high-dose beta-carotine (20 mg/day) for 5–8 years even led 
to an increased risk of lung cancer in male smokers [23, 24]. Mis-
tletoe preparations are also often said to have positive effects, but 

Parameter Intake of nutritional supplements

Total (N = 372) Women (N = 269) Men (N = 103)

n % n % n %

Preparations

Trace elements and / or minerals 211 56.7 151 56.1 60 58.3

Vitamin preparations 195 52.4 143 53.2 52 50.5

Combined preparationsa 64 17.2 29 10.8 35 34.0

Curcumin 22 5.9 15 5.6 7 6.8

Omega-3 fatty acids 15 4.0 11 4.1 4 3.9

Antioxidant preparationsb 13 3.5 13 4.8 – –

Other products 132 35.5 107 39.8 25 24.3

Herbal preparations 61 16.4 49 18.2 12 11.7

Other preparationsc 42 11.3 37 13.8 5 4.9

“Foods” d 27 7.3 16 5.9 11 10.7

Homeopathic remedies / globules 15 4.0 12 4.5 3 2.9

Traditional Chinese Medicine 16 4.3 5 1.9 11 10.7

Enzyme preparations 7 1.9 7 2.6 – –

Table 4:  Categories of nutritional supplements used at the time of the survey  
The percentages refer to the people taking nutritional supplements.  
(N = number; multiple answers possible) 
a e.g.: Orthomol, LaVita 
b e.g.: Q10, glutathione 
c e.g.: Heilerde (medicinal clay), hyaluronic acid, L-carnitine 
d e.g.: “herbs”, black cumin seed oil   
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there is still no satisfactory evidence with regard to safety and effi-
cacy. According to a Cochrane analysis, more high-quality clinical 
studies are required [25]. In a review on quality of life in patients 
with cancer who took mistletoe preparations, a positive effect was 
found with regard to the side effects of conventional cancer treat-
ment. However, the authors also pointed out the methodological 
weaknesses of the studies included in the review [26]. 
In the present evaluation, it was also observed that intake of nutri-
tional supplements varied depending on the type of cancer. Use of 
nutritional supplements was most commonly reported by those with 
breast cancer. Miller et al. obtained comparable results in a study of 
1,233 patients with various types of cancer. In the group of individu-
als with breast cancer, the prevalence of use of nutritional supplements 
was about 80% [27]. It was notable that the use of nutritional supple-
ments was more frequently reported by women with cancer than men 
with cancer. It is also worth noting that there was no relationship be-
tween nutritional status—defined by the MUST score—and the use of 
nutritional supplements. This could be an indication that people with 
cancer supplement independently, without any evidence of a nutrient 
deficiency, and without consulting their treating oncologists. 

Strengths and weaknesses

This survey has for the first time provided an overview of nutri-
tion and use of nutritional supplements in patients with cancer 
being treated at outpatient cancer clinics in Germany. However, 

of the 44 clinics in southern Bavaria that were 
invited to participate, only 17 clinics were 
willing to do so, which means that the repre-
sentativeness of this survey is limited. It was 
not possible to determine the reason why the 
level of willingness to participate in the study 
was so low among the specialist clinics, but 
it may be because they do not place great im-
portance on nutrition support. Nevertheless, 
based on the sample size and the standardized 
method used for the survey, it can be assumed 
that the results presented here reflect the cur-
rent situation for outpatient cancer care in 
Germany. 
A further limitation of this survey is that it 
relies on self-reported data. However, objec-
tive data collection would not be possible—
for instance because nutritional supplements 
are freely available to purchase and are often 
taken without the knowledge of the treat-
ing physicians. In addition, in the question 
“Have you taken nutritional supplements in 
the past?” the term “past” was not precisely 
defined. Furthermore, the reasons why people 
took nutritional supplements were not asked 
about.
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Fig. 2:  Intake of nutritional supplements according to MUST score 
MUST = Malnutrition Universal Screening Tool 
Intake of nutritional supplements in the entire sample population and in women and men at the time of the survey  
according to the MUST score.  
MUST-score 0 points: no risk of presence of malnutrition, 1 point: medium risk of presence of malnutrition,  
≥ 2 points: high risk of presence of malnutrition

■ = Whole sample population   ■ = Women   ■ = Men
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Conclusions

In conclusion, the survey shows that most cancer patients have a 
“normal” diet. Only a few people reported modifications such as 
avoiding certain dietary components or making changes with re-
gard to certain dietary components. About half of those surveyed 
took nutritional supplements, even though there is no scientific 
evidence to support this. Therefore, the results show that there 
is a need for adequate advice for cancer patients with regard to 
nutritional supplements during routine care. As set out in current 
guidelines, every cancer patient should be given nutrition coun-
selling by a qualified professional. The content of this counseling 
should be based on the recommendations of the WCRF, which 
are mostly the same as the 10 dietary guidelines of the German 
Nutrition Society. Regular physical activity should always be rec-
ommended as another aspect of lifestyle. 
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