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Abstract
Objective: Patients with cancer often use complementary and alternative medication (CAM). This research aims to

study the current attitude of healthcare professionals toward the use of CAM to improve current care.

Methods: A questionnaire on both the current practice and opinions about CAM use was sent to healthcare profes-

sionals in Amsterdam UMC, who work for the department of hematology or oncology. Oncologists, hematologists, resi-

dents, (specialized) nurses, dieticians, (hospital)pharmacists, and pharmacy technicians were asked to participate in this

study.

Results: Among eligible healthcare professionals, 77 responded to the questionnaire (34%). Overall, 87% of healthcare

professionals indicate it is important to be aware of their patient’s CAM use, and all find the potential of drug–herb inter-

actions important. However, more than half of the healthcare professionals inquire about the patient’s CAM use infre-

quently. In addition, only 15% of the healthcare professionals stated they had sufficient knowledge of CAM to advise

patients on their use of CAM.

Conclusions: Healthcare professionals are aware of the potential risks of CAM use in combination with anti-cancer

treatment. However, CAM use is not yet discussed with every patient. This may be due to healthcare professionals’
lack of knowledge about CAM.
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Introduction
Anti-cancer therapy can be exhausting and significantly
impact patients’ physical and mental health. For some
patients, this can be a reason to inquire about other
options such as complementary and alternative medication
(CAM), sometimes also referred to as “integrative medi-
cine.” CAM can be defined as alternative medical
systems, such as traditional Chinese medicine, Ayurveda,
mind–body interventions including prayer and meditation,
biologically based therapies such as vitamins, herbs, and
dietary supplements, and body-based interventions includ-
ing massage, chiropractic, and energy-based interventions.
For the pharmaceutical consultations and interventions,
we focused our research on biologically based therapies.
The prevalence of CAM use varies across regions but is
generally high in patients with cancer.1,2 In addition, up
to 70% of patients do not bring up their CAM use in

communication with their healthcare professionals during
consults.3 Some of the biological CAMs have the potential
to negatively affect anti-cancer therapy, for example,
through herb–drug interactions.4 Proper information from
healthcare professionals to patients may prevent interac-
tions with CAM. However, the use of CAM by patients is
often only partially known by healthcare professionals.5

This missing information on the use of CAM can thus
lead to unknown drug–herb or other interactions with
therapy failure or amplification of the side effects of the
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conventional anti-cancer therapy as a result. Some previous
studies on the perceptions and beliefs of healthcare profes-
sionals are available, but targeted mainly just physicians6–8

or pharmacists.9 In oncology care, patients communicate
with a wide range of professionals, including also nurses,
dieticians, and pharmacy technicians. Therefore, we
aimed to study the opinions of all healthcare professionals
involved in care for patients undergoing systemic therapy
in our facility toward CAM use.

Methods

Setting and population
The hospital pharmacy of the Amsterdam UMC has devel-
oped a methodology to circumvent potential unawareness
about CAM use and drug–CAM interactions. At each clin-
ical admission, a pharmacy technician performs a medica-
tion reconciliation with the patient. This includes
inquiring about the patient’s use of biologically based
CAM in a nonjudgmental manner. All CAMs the patient
reports using are added to the home drug list in the elec-
tronic patient file. Potential interactions are assessed by a
pharmacist, and if intervention is necessary, the pharmacist
gives a piece of advice to the patient and their physician,
which is also documented in the electronic patient files.
To assess if our methodology of mapping and assessing
CAM use meets the expectations of healthcare profes-
sionals, we performed a survey in our institution. The
healthcare professionals for this study were thus selected
from the Amsterdam UMC and were working in the depart-
ment of oncology, hematology, or the hospital pharmacy.
An email was sent to all individual healthcare professionals
in the following occupations: hematologists, oncologists,
residents, (specialized) nurses, dieticians, (hospital)pharma-
cists, and pharmacy technicians. The email included a brief
description of the study and an URL link to a confidential
web-based questionnaire, built into the program
Survalyzer (Survalyzer, Zurich, Switzerland). A brief
email reminder was sent after one week. This survey was
performed in line with the principles of the Declaration of
Helsinki for medical research involving human subjects.
Healthcare professionals passively consented to participate
by filling in the survey.

Survey and analysis
The survey (Appendix 1) was based on information from
the literature6–9 and some preliminary informal interviews
with various healthcare professionals involved in oncology
(a specialized oncology nurse, a hematologist, and a
pharmacist). Before dissemination, the survey was
checked on content and language by a pharmacist from
another institution and by a scientist in the biomedical
field. The first section of the survey asked demographic

questions. The CAM use in daily practice was surveyed
in the second section of the questionnaire. The last
section questioned the present state of CAM knowledge
and professional opinions about CAM. Questionnaires,
where only demographic data but no subsequent answers
were given by the participant, were excluded from the
study. Descriptive statistics were used to summarize the
healthcare professionals’ characteristics and outcome vari-
ables. The data were analyzed with Excel (Microsoft
Excel version 2016, Richmond, USA).

Results
Two hundred twenty-seven emails were sent to healthcare
professionals practicing in oncology and hematology at
the Amsterdam UMC (VUmc). Seventy-seven healthcare
professionals responded to the survey, yielding an overall
response rate of 34%. Three participants completed only
the demographic data. Their responses were not included
in the study. Demographic data showed that of the 77
healthcare professionals that completed the study, 19%
were men, and 78% of respondents were women, 32% of
the respondents are healthcare professionals practicing <5
years (Table 1). Healthcare providers at the Amsterdam
UMC do not often advise their patients to start using
CAM (Figure 1). The vast majority of healthcare profes-
sionals (72%) advise <20% of patients to start using

Table 1. Respondent characteristics (n = 77).

Characteristic No. (%)

Number of invitations sent 227

Number of responses 77 (34)

Gender
Male 15 (19)

Female 60 (78)

I’d rather not say that 2 (3)

Function
Oncologist/hematologist 15 (19)

Resident 5 (6)

Nurse specialist 5 (6)

Nurse 26 (34)

Dietician 4 (5)

(Hospital)pharmacist 10 (13)

Pharmacy technician 12 (16)

Department
Hematology 29 (38)

Oncology 26 (34)

Pharmacy 22 (29)

Years in practice
<5 years 25 (32)

5–10 years 21 (27)

10–15 years 11 (14)

15–20 years 2 (3)

>20 years 18 (23)
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CAM. Many healthcare professionals also do not routinely
ask their patients general questions about their use of CAM.
If it comes up, patients are often advised to stop all CAM
use. Overall nearly 50% of healthcare professionals bring
up the patient’s CAM use in less than half of the consulta-
tions and 60% of the oncologists and hematologists only
ask about the patient’s CAM use in 20% to 40% of the con-
sultations. Conversely, just 16% of the other (non-doctor)
healthcare professionals ask about the patient’s CAM use
in more than 80% of consultations. The data of the respon-
dents who indicated that they do not speak/treat patients
have been omitted in Figure 1. Additionally, a small
number of patients mention their use of CAM on their
own initiative during a consultation. The primary explan-
ation given by healthcare professionals for this small
number is that the patients do not see CAM as medication
and do not believe it to be harmful. To the question
“How many of the patients you speak to or treat use
CAM?” More than 70% percent of the respondents indi-
cated that this is <60% of patients.

Strikingly, all healthcare professionals, including oncolo-
gists and hematologists, indicate that it is important (38%)
or very important (49%) to know about the patient’s use of
CAM. Additionally, all healthcare professionals consider the
possible interactions between CAM and oncolytic drugs
important or very important, 35% and 65%, respectively.

For more in-depth analysis, the healthcare professionals
were divided into three groups according to their field of
expertise. Oncologists, hematologists, and residents make
up the group of “physicians.” “Pharmacy” includes (hos-
pital)pharmacists and pharmacy technicians, whereas

physician assistants, specialized nurses, and non-
specialized nurses are grouped as “nurse.” The last group
consisted of dieticians. The majority of healthcare profes-
sionals say they do not know enough about CAM to appro-
priately and safely advise their patients. In comparison to
the physicians, the pharmacy staff members score them-
selves to have a slightly greater knowledge of CAM
(Table 2).

Finally, the relevance of performing therapeutic drug
monitoring on tyrosine kinase inhibitors (TKIs) when
used concomitantly with CAM was surveyed by doctors
and pharmacists. The majority of professionals recom-
mended that the TKI levels should be monitored.
Precisely, 39% of respondents even said this should be
done with every adjustment in TKI and CAM doses.

Discussion
The high prevalence of CAM use among patients is often
unknown to healthcare professionals. Even though all
healthcare professionals believe it is important to be
aware of their patients’ usage of CAM, they frequently do
not talk about CAM with their patients. Precisely, 85% of
healthcare professionals feel they do not know enough
about CAM, which may be the reason why they do not
always discuss CAM use in practice.

In a previous survey conducted in the United States,
oncologists reported to have more knowledge about CAM
(about one-third said they had sufficient knowledge)7 than
we found in our survey. Even higher percentages were
reported from Italy, where almost 60% of oncologists feel

Figure 1. Healthcare professional opinion patterns toward complementary and alternative medicine (CAM) use by cancer patients.
Number of responses per category. Participants who indicated “I don’t speak/treat patients” are not included in this figure.
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they are well-informed about CAM.8 But in another study,
it was reported that 80% of the healthcare providers were
unsure to advise on the benefits, limitations, and potential
harms of CAM use in cancer-related situations, which is
more consistent with our findings.10 About half of the
healthcare professionals surveyed in our study inquired
about patients’ CAM use in <50% of the consultations.
Remarkably, oncologists and hematologists ask even less
about this, namely, 60% ask about this in only 20% to
40% of the consultations. According to Lee et al.,7 discuss-
ing CAM with the patient contributes to a better patient–
physician relationship.

This study is the first to investigate the beliefs and atti-
tudes toward CAM in a broad multiprofessional panel of
healthcare providers that also includes dieticians (who
often discuss food supplements with patients) and phar-
macy technicians (who perform medication verification
and reconciliation with patients). It is not without any lim-
itations, though. The sample of healthcare professionals in
this study does not represent all the healthcare professionals
in the Netherlands, since this is a single-center study. In
addition, the sample size is too small to allow for elaborate
statistical analysis. Finally, there is a possibility that exist-
ing interest in CAM would increase the willingness to par-
ticipate in this study, which could lead to selection bias. The
length of the survey or types of questions, however, did
probably not discourage respondents from participating,
since only three respondents had incomplete responses. In
our opinion, a larger follow-up study on this topic in the
Netherlands and preferably also in a multinational setting
is warranted. Comparisons between the various healthcare
professions are feasible when the research groups are
bigger. In addition, the uptake of advice from the different
healthcare professionals on CAM by their patients is still an
under-researched area of care.

Conclusion
Healthcare professionals are aware of the potential risks of
CAM use in combination with anti-cancer treatment.

However, CAM use is not yet discussed with every
patient. This may be due to healthcare professionals’ lack
of knowledge about CAM.
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Appendix 1

Introduction
This is a survey of healthcare providers’ opinions on the use
of CAM by (hemato-)oncology patients. Examples of CAM
are vitamins, minerals, supplements, herbs and herbal pre-
parations, probiotics, dietary supplements, amino acids,
and antioxidants.

Thank you for taking the time to answer some of the
questions for our survey! The survey consists of 20 multiple
choice questions and will take up to 5 min to complete.

Question 1: (Single choice question)
What is your gender? (Single choice question)

- Man
- Woman
- I’d rather not say this
- Other, namely (open text space)

Question 2: (Single choice question)
What is your job/profession (single choice question)?

- Oncologist
- Hematologist

- Physician assistant oncology
- Physician assistant hematology
- Nurse specialist in oncology
- Nurse specialist in hematology
- Oncology nurse
- Hematology nurse
- (Hospital) pharmacist
- Pharmacy technician
- Dietician in oncology
- Dietician in hematology
- Other, namely (open text space)

Question 3: (Single choice question)
What is your work experience in your current field (in

years)?

- <5 years
- 5–10 years
- 10–15 years
- 15–20 years
- 20 years

Question 4: (Single choice question)
Can you estimate how many of the patients you speak to

or treat use CAM?
Examples of CAM are vitamins, minerals, supplements,

herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- <20%
- 20% to 40%
- 40% to 60%
- 60% to 80%
- >80%
- I do not speak to/treat patients

Question 5: (Single choice question)
How often do you advise your patients on CAM use

when CAM use comes up?
Examples of CAM are vitamins, minerals, supplements,

herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- <20%
- 20% to 40%
- 40% to 60%
- 60% to 80%
- >80%
- I do not speak to/treat patients

Question 6: (Single choice question)
What percentage of your patients spontaneously bring

up CAM use during a consultation or treatment?
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Examples of CAM are vitamins, minerals, supplements,
herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- <20%
- 20% to 40%
- 40% to 60%
- 60% to 80%
- >80%
- I do not speak to/treat patients

Question 6a: (If the answer <20% is indicated in ques-
tion 6, this question should appear)

Do you have any idea why your patients bring this up so
little?

- Yes, namely: (open text space)
- No

Question 7: (Single choice question)
How often do you advise your patients on CAM use

when CAM use comes up?
Examples of CAM are vitamins, minerals, supplements,

herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- <20%
- 20% to 40%
- 40% to 60%
- 60% to 80%
- >80%
- I do not speak to/treat patients

Question 8: (Single choice question)
How often do you advise your patients to stop using

CAM?
Examples of CAM are vitamins, minerals, supplements,

herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- <20%
- 20% to 40%
- 40% to 60%
- 60% to 80%
- >80%
- I do not speak to/treat patients

Question 9: (Single choice question)
How often do you advise your patients to start using

CAM?
Examples of CAM are vitamins, minerals, supplements,

herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- <20%

- 20% to 40%
- 40% to 60%
- 60% to 80%
- >80%
- I do not speak to/treat patients

Question 10: (Open answer)
What is your opinion toward CAM use by (hemato-)

oncology patients?
Examples of CAM are vitamins, minerals, supplements,

herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- Open text space

Question 11: (Single choice question)
To what extent do you find it important to be aware of

your patient’s CAM use?

- Very important
- Important
- Neutral
- Unimportant
- Very unimportant

Question 12: (Multiple choice question)
In your opinion, which healthcare professional should

ask the patient about CAM use?
Examples of CAM are vitamins, minerals, supplements,

herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- Oncologists/hematologist
- Resident
- Nursing specialist
- Nurse
- Pharmacy technician (during medication verification)
- (hospital)pharmacist
- Dietician
- None of the above
- Other, namely: (open text space)

Question 13: (Single choice question)
How important do you consider the (possible) interac-

tions between CAM and oncolytics?

- Very important
- Important
- Neutral
- Unimportant
- Very unimportant

Question 14: (Multiple choice question)
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Which healthcare professional do you think is respon-
sible for the interaction assessment between CAM and the
(drug) anti-cancer treatment?

Examples of CAM are vitamins, minerals, supplements,
herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- Oncologists/hematologist
- Resident
- Nursing specialist
- Nurse
- Pharmacy technician (during medication verification)
- (hospital)pharmacist
- Dietician
- None of the above
- Other, namely: (open text space)

Question 15: (Single choice question)
Would you like to know more about CAM yourself?
Examples of CAM are vitamins, minerals, supplements,

herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- Yes
- No

Question 15a: (Single choice question)
Would you also be willing to spend more time in learn-

ing about CAM?

- Yes
- No

Question 16: (Multiple choice question)
Where did you get your current knowledge of CAM

from?
Examples of CAM are vitamins, minerals, supplements,

herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- Learned from practice
- Learned during education
- Learned from a course
- Learned at a conference
- I have no knowledge of CAM
- Other, namely: (open text space)

Question 17: (Single choice question)
Statement: I have enough knowledge of CAM to be able

to answer questions from patients in a correct and safe
manner.

Examples of CAM are vitamins, minerals, supplements,
herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- Totally agree
- Agree
- Neutral
- Disagree
- Totally disagree

Question 18: (Multiple choice question)
Case: Your patient is being treated with cyclophosphamide.

Which of the following CAM do you expect to have a potential
interaction with the concomitant use of cyclophosphamide?

Examples of CAM are vitamins, minerals, supplements,
herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants.

- Vitamin B12
- Green tea extract
- Turmeric
- Probiotics
- Magnesium

Question 19: This question is only available for hematol-
ogists/oncologists/doctor assistant hematology/doctor
assistant oncology/(hospital) pharmacists indicated in
question 2

Would you recommend measuring the TKI level in
patients using a TKI in combination with CAM?

Examples of CAM are vitamins, minerals, supplements,
herbs and herbal preparations, probiotics, dietary supple-
ments, amino acids, and antioxidants

- Yes, only once
- Yes, repeat levels when changes in TKI or CAM dosage
are made
- No
- Other, namely: (open text space)

Information text only available to hematologists/oncolo-
gists/physician assistant hematology/physician assistant
oncology/(hospital) pharmacists indicated in question 2

In the context of this research into CAM use by
(hemato-)oncology patients, the hospital pharmacy pro-
vides personalized advice on patients’ CAM use. The
next question is about this personalized advice.

Example CAM use advice for patients
The advice below is given to the patient based on current

anti-cancer therapy:
Vitamin B12 combi 6000 (once daily):
Based on current scientific knowledge, it cannot be

determined with certainty whether there is an interaction
between your anti-cancer drugs and this drug. However,
given the high dose of vitamin B, we advise you to tempor-
arily stop taking it.

Vitamin C (1 to 3 times daily 1000 mg):
We have identified an interaction between your

anti-cancer drugs and this drug. Concurrent use may
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cause enhanced effects of your anti-cancer drugs. Resulting
in an increased risk of side effects. We therefore advise you
to temporarily stop taking them.

Turmeric (1 time daily):
We have identified a possible interaction between your

anti-cancer drugs and turmeric. The concomitant use of tur-
meric could potentially cause reduced efficacy of your
anti-cancer drugs. Therefore, we recommend stopping tur-
meric use at least 3 days before the cure. 1 day after the
cure in the hospital, you can resume the use of turmeric.

Question 20: Only available to hematologists/oncolo-
gists/physician assistant hematology/physician assistant
oncology/(hospital) pharmacists indicated in question 2
(single choice question)

How do you feel about the personalized advice given to
patients by the pharmacy (see example above)?

- Extremely useful
- Very useful
- Somewhat useful
- Not so useful
- Not useful at all

Question 21: (Single choice question) for everyone
Do you have any comments or additions to this survey?

- No
- Yes, namely: (open text space)
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