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Abstract

Background/Aim: This study aimed to assess the sex-specific prevalence and patterns of complementary and
alternative medicine (CAM) use in patients undergoing radiotherapy, using the standardized questionnaire developed
as part of the S3 Guideline on Complementary Medicine in Oncology.

Patients and Methods: Between August and December 2022, 112 out of 697 eligible cancer patients receiving
radiotherapy were prospectively enrolled and completed a structured questionnaire assessing CAM use. The
questionnaire included 38 CAM methods classified according to their potential for interactions.

Results: Female participants generally used more CAM methods than male participants (median methods: 3 vs. 1,
p<0.001). The most frequently used CAM methods were vitamin D (46.4%), sports/exercise (33%) and vitamin
A/C/E or beta-carotene (25%). Atleast one of the listed CAM methods was used by 79.5%. At least three of the listed
CAM methods were used by 52 (46.4%) patients. Thirty-six (32.1%) and 54 (48.2%) patients used CAM methods
with known or potential interactions, while 76 (67.9%) used methods with no known interactions. In addition, a
higher number of female patients used uncertain methods or medications compared to males (p=0.022). The desire

for counseling was very similar between both sexes, with no significant difference (p=0.973).
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Conclusion: The high rate of CAM utility before radiotherapy, especially among females, and the use of uncertain

methods, highlights the need for standardized questionnaires to identify potential interactions. This would help

enhance patient safety through structured screening and counseling.

Key Words: Complementary and alternative medicine, interactions, patient-physician communication, cancer care.

Introduction

The use of complementary and alternative medicine (CAM)
among patients with cancer has significantly increased over
the past decades (1, 2). Many patients seek CAM methods
to enhance their well-being and alleviate treatment-related
side effects, often without sufficient knowledge of potential
risks and interactions (3-5). To provide evidence-based
guidance for both patients and physicians, the S3 Guideline
Complementary Medicine in the Treatment of Oncological
Patients systematically evaluates the most commonly used
CAM methods in Germany (6).

As part of this initiative, a concise patient questionnaire
was developed to assess CAM use, ensuring a standardized
approach to identifying potential risks,
interactions with oncological treatments (7). Integrating

including

this tool into routine clinical practice aims to improve
patient safety, foster informed decision-making, and
enhance the quality of supportive care.

Given the observed sex differences in CAM use, a
deeper understanding of sex-specific patterns is essential
for optimizing counseling and risk assessment (8). This
study aimed to evaluate the prevalence and associations
of CAM use among patients undergoing radiotherapy, with
a specific focus on sex differences, using the questionnaire
of the S3 Guideline Complementary Medicine in the
Treatment of Oncological Patients.

Patients and Methods

In this prospective study, all cancer patients (n=697)
treated with radiotherapy at our department between
August 2022 and December 2022 were asked for
participation.

Ethics approval was given by the Ethics Committee of
the University of (file number=2022-509). Patients
completed the questionnaire anonymously between the
outpatient/inpatient consultation and the first day of
radiotherapy, with no possibility of linking their responses
to other patient data.

The questionnaire, developed by the German
Program for Guidelines in Oncology and published
alongside the S3 Guideline Complementary Medicine in
the Treatment of Oncological Patients was used to
assesses CAM use. It includes a table listing 38 CAM
methods, each categorized using a color-coded system
(green vs. yellow vs. red) to indicate potential
interactions with oncological treatments. Red and yellow
symbols highlight methods that warrant discussion with
a physician due to possible interactions, while green
indicates no known interactions. The questionnaire
features nine red-labeled and fifteen yellow-labeled
items. Participants were asked to indicate which CAM
methods they were using by selecting the corresponding
items.

Statistical analyses were performed using R (version
4.2.0, R Foundation for Statistical Computing, Vienna,
Austria). The R packages readxl (version 1.4.1), dplyr
(version 1.0.10) and tidyr (version 1.2.1) were employed
for data processing. For data visualization, ggplot2
(version 3.4.0) and networkD3 (version 0.4) were
employed.

Statistical analyses included Chi-square tests to
assess the impact of sex on the usage of CAM methods
with possible interactions. When sample sizes were
insufficient, Fisher's exact test was used as an
alternative. A significance level of alpha=0.05 was set for
all tests.
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Results

A total of 112 patients participated in the prospective
study (response rate: 16,1%). Median age was 63 years
(range=34-89 years), and 69 (61.6%) patients were
female. Table I presents an overview of the CAM
methods used by patients, categorized by overall usage
and sex.

Vitamin D was the most commonly used method for
both sexes, but with a significant difference (62.3% among
women vs. 23.8% among men, Table I). Sports/exercise
was the second most common method among women
(39.1%) and the third most common among men (21.4%).
The vitamin B complex is frequently used by both sexes
(23.2% among women vs. 21.4% in male patients) (Figure
1). Zinc appears in the top 5 only among men (11.9%).
Female participants generally use more CAM methods
than male participants (median methods: 3 vs. 1, p<0.001)
(Figure 2).

The distribution of CAM usage among patients was as
follows: 23 patients (20.5%) did not use any CAM
methods, 23 (20.5%) used one, 14 (12.5%) used two, 29
(25.9%) used three to four, and 23 (20.5%) used five or
more. Figure 3 illustrates the sex-specific utilization of
CAM methods, highlighting differences in usage patterns
between male and female patients.

79.5% used at least one of the listed CAM methods.
Among patients using CAM methods, 76 (67.9%) used
methods without known interactions, while 54 (48.2%)
engaged in methods with potential interactions with
oncological therapy, as defined by the S3 Guideline on
Complementary Medicine (6). Notably, 36 patients
(32.1%) utilized CAM methods with known interactions
(Figure 4). The number of used CAM methods was
correlated with interaction type (possible interactions:
p=0.022; known interactions: p=0.03). In addition,
more female than male patients used CAM methods/
medications with possible or known interactions
(p=0.022). However, the desire for counseling was very
similar between both sexes, with no significant difference
(p=0.973).

Table I. Utilization of CAM among all patients and by sex.

CAM method Total users Male users Female users

Vitamin D 53 (47.3%) 10 (23.8%) 43 (62.3%)

Sports/Exercise 37 (33%) 9 (21.4%) 27 (39.1%)
Vitamin A/C/E or 28 (25%) 6 (14.3%) 22 (31.9%)
Beta-carotene

Vitamin B1/B2/B6/B1 25(22.3%) 9 (21.4%) 16 (23.2%)
or Folic acid

Selenium 21(18.8%) 4(9.5%) 17 (24.6%)
Zinc 16 (14.3%) 5(11.9%) 11 (15.9%)
Homeopathy, Schiissler 13 (11.6%) 0(0%) 13 (18.8%)
Salts, Bach

Flower Remedies

Green tea 12 (10.7%) 4 (9.5%) 8 (11.6%)
Chamomile 12 (10.7%) 4 (9.5%) 8 (11.6%)
Salvia 11(9.8%)  4(9.5%) 7 (10.1%)
Relaxation techniques 11 (9.8%) 1(2.4%) 10 (14.5%)
Lavender 9 (8%) 2 (4.8%) 7 (10.1%)
Yoga,/Tai Chi/Qi Gong 9 (8%) 1(24%)  8(11.6%)
Classical complementary 8 (7.1%) 1(2.4%) 7 (10.1%)
medicine

Ketogenic diets 8 (7.1%) 3(7.1%) 5 (7.2%)
Curcumin 6 (5.4%) 0 (0%) 6 (8.7%)
Mistletoe 5 (4.5%) 0 (0%) 5(7.2%)
Vegan nutrition 4 (3.6%) 0 (0%) 4 (5.8%)
Aromatherapy 4 (3.6%) 0 (0%) 4 (5.8%)
Acupuncture/Acupressure 3 (2.7%) 1(2.4%) 2 (2.9%)
Carnitine 2(1.8%) 0 (0%) 2 (2.9%)
Enzymes 2 (1.8%) 0 (0%) 2 (2.9%)
Phytotherapeutics 2 (1.8%) 0 (0%) 1 (1.4%)
Chinese herbs/Teas 2 (1.8%) 0 (0%) 2 (2.9%)
Detoxification methods 2 (1.8%) 0 (0%) 2 (2.9%)
Chiropractic/Osteopathy 2 (1.8%) 0 (0%) 2 (2.9%)
Laying on of hands 2 (1.8%) 0 (0%) 2 (2.9%)
Probiotics 1 (0.9%) 0 (0%) 1(1.4%)
Ayurvedic medicinal plants 1 (0.9%) 0 (0%) 1(1.4%)
Fasting 1(0.9%) 0 (0%) 1(1.4%)
Massages 1 (0.9%) 1(2.4%) 0 (0%)
Vitamin B17/Amygdalin 0 (0%) 0 (0%) 0 (0%)
Isoflavone 0 (0%) 0 (0%) 0 (0%)
Lycopene 0 (0%) 0 (0%) 0 (0%)
Resveratrol 0 (0%) 0 (0%) 0 (0%)
Anthroposophic medicine 0 (0%) 0 (0%) 0 (0%)
Hyperthermia 0 (0%) 0 (0%) 0 (0%)

CAM: Complementary and alternative medicine.

Discussion

Our study confirms the high prevalence of CAM use among
patients with cancer undergoing radiotherapy, with nearly
80% of participants reporting the use of at least one CAM
method/medication. This aligns with previous reports
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homeopathy, Schissler salts, Bach fk

Figure 1. Sankey diagram of used complementary and alternative medicine (CAM) methods according to sex.

ranging between 11-95% suggesting that a majority of
cancer patients integrate CAM into their treatment regimen
(9-11). However, a significant sex disparity was observed,
with female patients not only using CAM methods more
frequently but also being more likely to engage in methods
associated with potential or known interactions. These
findings emphasize the need for selected counseling
strategies to ensure patient safety. In addition, many
patients do not inform their radiation oncologist or any
physician about their CAM practice (3, 12). Several studies
have explored the reasons why patients choose not to

disclose their use of CAM methods. Common factors include
the lack of inquiry from physicians, patients’ concerns about
potential disapproval, perceived disinterest or limited
support from healthcare providers, and the belief that CAM
use is irrelevant to their conventional treatment (7, 9). It is
important to raise physicians’ awareness on these topics
and actively ask patients regarding CAM usage (13).

The S3 guideline and its questionnaire offer a valuable
tool for the early assessment and follow-up of CAM use,
providing an easy and structured way to document and
discuss these methods with patients. By integrating the
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Figure 2. Number of complementary and alternative medicine (CAM)
methods used by sex.

questionnaire into routine clinical practice, healthcare
providers can proactively identify CAM use, lowering the
threshold for patient disclosure and fostering open
communication (7). The color-coded system serves as a
visual aid, offering immediate feedback on potential risks
and interactions, thereby enhancing patient understanding.
The most commonly used CAM method was vitamin D,
which was significantly more prevalent among women than
men. This could be attributed to endocrine therapy for
hormone receptor-positive breast cancer among female
patients, as seen in previous studies (14, 15). Adequate
blood level of 25-hydroxyvitamin D has been shown to have
a positive impact on the prognosis of various solid tumors
(16). Patients with breast cancer or prostate cancer
experiencing musculoskeletal impairment under endocrine
therapy may benefit from vitamin D supplementation if a
deficiency is present (17, 18). In palliative care, vitamin D
supplementation has been associated with improved quality
of life, reduced pain, and lower opioid requirements (19).
In addition, sports and exercise were more commonly
reported by female participants, reflecting a broader trend
in health-conscious behavior. Interestingly, zinc was
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Figure 3. Frequency of complementary and alternative medicine (CAM)
methods used by sex.

among the top five CAM methods used by men but not
women, which may suggest sex-specific preferences in
supplementation choices.

Notably, a substantial proportion of patients (48.2%)
used CAM methods with at least some possible interactions
to oncological treatments, while 32.1% engaged in methods
with known interactions. Given that the number of CAM
methods used correlated with the likelihood of interactions,
the implementation of structured screening tools, such as
the S3 Guideline questionnaire, is crucial for identifying at-
risk patients and preventing adverse effects (20).

Despite these findings, the desire for counseling on
CAM use was similar between male and female patients,
suggesting that both groups recognize the importance of
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Figure 4. Number of complementary and alternative medicine (CAM)
methods and possible interaction with oncological treatment.
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professional guidance. However, several limitations need
to be considered when interpreting our findings. In order
to increase the response rate and enable low-threshold
participation in the study, we collected the questionnaire
anonymously before the start of radiotherapy, with no
possibility of linking their responses to other patient data.
As a result, potential bias factors such as socioeconomic
status, education level, tumor stage and entity are not
available. In fact, the response rate was still low (16.1%)
in our study, which may limit generalizability, as patients
with a pre-existing interest in CAM may have been more
likely to participate.

Conclusion

The high prevalence of CAM use, particularly among
female patients, highlights the importance of integrating

standardized assessment tools into oncological care. The
implementation of the questionnaire of the S3 Guideline
Complementary Medicine in the Treatment of Oncological
Patients can help mitigate risks, improve patient safety,
and ensure that complementary treatments are aligned
with evidence-based oncology practice. Notably, more
female than male patients use CAM methods or
medications with possible or known interactions,
emphasizing the need for targeted counseling and risk
assessment in this patient group.
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