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Abstract
Complementary alternative medicine (CAM) may reduce the symptom burden of side effects to
antineoplastic treatment but also cause new side effects and non-adherence to conventional treatment.
The aim of this randomized controlled study was to investigate the impact of integrative open dialogue
about CAM (IOD-CAM) on cancer patients’ health and quality of life (QoL). Patients undergoing curative
or palliative antineoplastic treatment were randomly assigned to standard care (SC) plus IOD-CAM or SC
alone. A nurse specialist facilitated IOD-CAM in one or two sessions. The primary endpoint was the
frequency of grade 3–4 adverse events (AE) eight weeks after enrollment. Secondary endpoints were
frequency of grade 1–4 AE and patient reported QoL, psychological distress, perceived information,
attitude towards and use of CAM 12 and 24 weeks after enrollment. Survival was analyzed post-hoc.

Fifty-seven patients were randomized to IOD-CAM and 55 to SC. No signi�cant difference in frequency of
grade 3–4 AEs was shown between the two groups eight weeks after enrollment. The same applied to
grade 1–4 AE and QoL, psychological distress, and perceived information 12 and 24 weeks after
enrollment. However, a tendency towards better QoL, improved survival, and lower level of anxiety was
found in the IOD-CAM group.

IOD-CAM is not superior to SC in reducing frequency of AEs in patients undergoing oncology treatment.
IOD-CAM does not compromise patient safety; it may reduce psychological stress, and improve QoL and
overall survival. Further research on the effect of IOD-CAM on emotional well-being and overall survival is
warranted.

Introduction
Worldwide, increasing rates of cancer patients use complementary alternative medicine (CAM) as an
adjunct to conventional treatment and care [1-3]. A systematic review reported CAM use among 75% of
breast cancer patients undergoing chemotherapy [4]. Among patients undergoing treatment for colorectal
cancer, a Danish study has shown that 49.9% use CAM [5]. Studies including patients with various types
of cancer have found a prevalence of CAM use of 39.1% [6] and 60.3% [2].

There is no evidence that CAM has the potential to cure or affect the cancer disease, but some studies
suggest that speci�c types of CAM are relevant as supportive therapies. Acupressure and acupuncture
reduce nausea and pain [7], aromatherapy alleviates sleep and anxiety disorders [8], and massage, yoga,
mindfulness, and meditation have shown to increase quality of life (QoL) and reduce stress and fatigue
[9]. CAM has also shown effective in relieving fear, fatigue, and depression [10] and enhancing hope [2],
self-care, self-control, and empowerment [11, 12]. However, the level of evidence ranges from high to low,
and some CAMs include a potential risk of interaction with conventional medicine [13-15]. Therefore, to
ensure patient safety and high quality care, it is crucial to integrate open dialogue about CAM between
health professionals and patients in daily oncology care [16, 17].
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The open dialogue about CAM increases patient engagement, patient-centered communication, and
higher clinician [18] and patient satisfaction [19]. It addresses patient stress and uncertainty, reduces
exposure to misleading information, and enhances the patient-physician relationship, which is paramount
in delivering high-quality care [20]. However, despite obvious safety, health, and QoL implications, open
dialogue about CAM is not integrated in oncology care [16, 21]. Consequently, the best method for
integrating the dialogue has not yet been established. Researchers propose that an open dialogue about
CAM within the �eld of oncology should rely on an integrative approach. This includes a healing oriented
approach viewing and respecting patients as whole and unique physical, emotional, social, and spiritual
beings with values, knowledge, preferences, and beliefs. Based on patient perspectives and evidence,
CAM-information and counselling should be provided alongside conventional cancer care [22-26], but it
remains unclear whether an integrative open dialogue about CAM (IOD-CAM) actually affects patients’
safety, health, and QoL. The primary aim of this phase II randomized controlled trial was therefore to
investigate whether IOD-CAM is superior to standard care (SC) in reducing frequency of adverse events in
patients undergoing oncology treatment. Moreover, we hypothesized that patients participating in IOD-
CAM would report improved QoL, reduced anxiety and depression, and higher level of information
compared to patients receiving SC alone. The study was designed to provide knowledge on how to
conduct a safe, high-quality IOD-CAM in oncology care.

Method

Trial design
This phase II, parallel group, randomized controlled trial compared the effectiveness of IOD-CAM with SC
in reducing adverse events (AE) in patients undergoing oncology treatment and care. The study was
prospectively registered with ClinicalTrials.gov (NCT03857776) and approved by the Danish Data
Protection Agency through the Region of Southern Denmark (19-4309). According to the Committee on
Health Research Ethics, their approval of the study was not required (15/42744). The protocol was not
amended during the study, and since it did not involve any risks to the patients, no interim analysis was
done. The study is reported according to the CONSORT guidelines [27].

Setting
The study was conducted at the Oncology Outpatient Clinic, Vejle Hospital, University Hospital of
Southern Denmark, between April 2019 and July 2020. The Department of Oncology offers treatment and
care to adult patients with breast, gynecological, prostate, pulmonary, colorectal, anal, and pancreatic
cancer. There are around 57,000 outpatient visits to the department each year with 23,000 radiotherapy
fractions and 9,300 chemotherapy and immunotherapy treatments administered.

Participants
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The inclusion criteria were ≥18 years of age, diagnosis of primary cancer or recurrence within the last
three months, planned antineoplastic treatment (chemotherapy, immunotherapy and/or antibody
therapy), realistic plan of at least two months of treatment, and life expectancy of six months. The ability
to read and speak Danish was required. The exclusion criterion was participation in other trials interfering
with the intervention or data collection. Eligible participants were informed and invited to participate in
the study by health professionals prior to the �rst cycle of treatment in the outpatient clinic.
Randomization onto the study was based on written and orally informed consent.

Intervention group (IOD-CAM)
In addition to SC, patients in the intervention group participated in one or two sessions of IOD-CAM
facilitated by a nurse specialist. A primary caregiver participated, if preferred by the patient. The guideline
for IOD-CAM presented in Figure 1 was inspired by the Andrew Weil Center for Integrative Medicine,
University of Arizona and Scho�eld et al.’s recommendations [26, 28].

Control group (SC)
Patients randomized to the control group received SC and referral to www.kabcancer.dk, a website
presenting research based information about potential effects and outcomes of CAM. SC was de�ned as
oncology treatment and care, including antineoplastic drugs at the outpatient clinic. SC also involved
continuous assessment of the patients’ performance status, side effects, and symptoms, which were
managed by specialist doctors and nurses.

Randomization
Based on written, orally informed consent, and subsequent baseline assessment, the patients were
randomly assigned to either SC plus IOD-CAM or SC alone. Randomization 1:1 was computerized using
Research Electronic Data Capture (REDCap) [29]. The study nurse informed the patients about the
allocation. Patients randomized to IOD-CAM received a letter providing the date, time, and place for the
IOD-CAM session and guidance for preparation. Patients randomized to SC received a pamphlet referring
to the website www.kabcancer.dk.

Due to the nature of the intervention, neither patients nor staff were blinded to the allocation, but patients
were strongly encouraged not to disclose the allocation status at the follow-up registration of adverse
events.

Outcome measures and data collection

http://www.kabcancer.dk/
http://www.kabcancer.dk/
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The primary outcome measure was the frequency of grade 3-4 AEs eight weeks after enrollment. The
frequency of grade 0-4 AEs 12 and 24 weeks after enrollment were secondary outcome measures. At
each follow up (8, 12 and 24 weeks), patients’ AEs were registered by a specialist nurse according to the
Common Terminology Criteria for Adverse Events (CTCAEv5) [30]. We have registered the severity of 15
common AEs, i.e. dry mouth, oral mucositis, vomiting, nausea, constipation, diarrhea, pain, peripheral
motor neuropathy, peripheral sensory neuropathy, fatigue, fever, febrile neutropenia, infections,
hospitalization, and general discomfort. The secondary outcome measures included patient reported QoL,
level of depression and anxiety, and perception of received information 12 and 24 weeks after enrollment.

To assess QoL, the validated European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire (EORTC QLQ C30) [31] was applied. It includes �ve functional scales, nine symptom
scales and two global QoL scales. Patients’ perception of information received was assessed using
EORTC QLQ-INFO25 [32]. It consists of 26 items organized in four hypothesized scales; information about
the disease, medical tests, treatment and other services, and eight single items. The level of depression
and anxiety was assessed using the Hospital Anxiety and Depression Scale (HADS), which is a self-
assessment scale composed of 14 items on two subscales assessing anxiety and depression symptoms
in the past week [33]. The patients’ use of and attitude towards CAM 24 weeks after enrollment was also
measured. All questionnaires were administered electronically.  

Statistical methods
The study is a randomized phase II screening trial [34] with a risk of type-1 error at 0.10 and a power of
0.80. It was hypothesized that 25% of the patients in the IOD-CAM group would have grade 3-4 AEs eight
weeks after enrollment compared to 50% in the SC group. Under these circumstances, 92 patients were
required. To account for dropouts, the total number of patients to be enrolled was 106.

The two groups were compared in all primary analyses. Demographic data are presented as counts (n)
and proportions (%), respectively, with means and standard deviations (SD). Chi-square test and Fisher's
exact test was applied to detect differences between the two groups in relation to AEs. The EORTC QLQ
C30 and INFO25 scores were reported as means with con�dence intervals, and HADS scores as medians
with 25th-75th percentiles. Comparison of the two groups relied on Student's t-test or Mann Whitney’s U
test.

P-values are reported to two decimal places. For the primary endpoint, two-sided p-values were used with
a 0.10 level of signi�cance. A professional academic statistician blinded to the study group assignment
conducted all analyses.

Results
Of 454 patients screened for eligibility, 256 were invited to participate in the study. The remaining 198
were not invited due to restricted time resources. A total of 144 declined participation due to lack of



Page 6/19

interest (n=53), lack of personal resources (n=42), too many extra visits (n=34), other reasons (n=8), and
administrative failure (n=7). There were no signi�cant differences in terms of age, sex, and cancer
diagnosis between the decliners and those randomized (data not shown). In total, 112 patients were
randomly assigned to IOD-CAM (n=57) and SC (n=55) (Figure 2). The groups were comparable in terms
of baseline demographics, clinical characteristics, and use of and attitude towards CAM (Table 1).

The response rate in the study was high with 87% and 98% at 1st follow-up (8 weeks), 94% and 86% at
2nd follow-up (12 weeks), and 88% and 89% at 3rd follow-up (24 weeks) for IOD-CAM and SC, respectively.
(See Figure 2).

Patients in the IOD-CAM group participated in 0-4 consultations with the nurse specialist; four did not
show up to the consultation due to lack of energy, 49 participated in one consultation, two had two
consultations, and one patient had four consultations. In one patient, data on the number of
consultations was lost.

At baseline, the two groups were comparable in terms of frequency of adverse events, QoL, depression
and anxiety, and perceived information. During follow-up, the measurement scores over time was similar
in the two groups.

Adverse events
Eight weeks after enrollment, no signi�cant difference between the IOD-CAM and SC group was found for
any type of grade 3-4 AE. The same applied to the follow-up after 12 and 24 weeks. Pooling of data at the
patient level did not change this. Regarding grade 1-2 AEs the only statistically signi�cant differences in
the follow-up period were at eight weeks with nausea (28.9 vs 52.1%, p=0.02), mouth dryness (60.0% vs
41.7%, p=0.03), and sensory neuropathy (44.4% vs 27.7%, p=0.05) in the IOD-CAM and SC groups,
respectively (See Table 2).

Quality of life
There was no signi�cant difference in QoL between the IOD-CAM and SC group at the 12 and 24-week
follow-up (Figure 3). Similarly, and with only few exceptions, no signi�cant differences were found within-
groups during follow-up. From baseline to 12 weeks, a signi�cant difference was shown in the SC group
in one function and two symptoms. Social functioning declined by 9.65 points (95% CI: -18.59 to -0.71),
diarrhea increased by 10.53 points (95% CI: 2.31 - 18.74) and nausea and vomiting increased by 6.41
points (95% CI: 0.96 - 11.86). Within the IOD-CAM group fatigue increased by 6.80 points (95% CI: 0.36 -
13.24). At 24 weeks, a signi�cant difference was only shown within the IOD-CAM group. Physical
functioning improved by 5.24 points (95% CI: 0.03 - 10.44), role functioning decreased by 9.13 (95% CI:
-17.47 to -0.78) and diarrhea by 10.32 points (95% CI: -17.86 to -2.77). A remarkable increase of 4.63
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points (95% CI: -0.68 - 9.94) in emotional functioning was shown at 24 weeks in the IOD-CAM group. No
statistically signi�cant differences were found within the SC group at the third follow-up (Figure 3).

Depression and anxiety  
As shown in Figure 4, there was no statistical difference in HADS median scores between the two groups
during follow-up. A slightly difference in median anxiety score was observed at the second follow-up with
3 (25th-75th percentile: 2-8) and 6.5 (25th-75th percentile: 3-9) in the IOD-CAM and SC group, respectively.
With respect to the depression score, the SC group reported a median score at 3 (25th-75th percentile: 1-7)
and the IOD-CAM group reported a median score at 2 (25th-50th percentile: 1-4) at 2nd follow-up.

Level of perceived information
In general, the INFO25 median scores were lower in the SC group compared to the IOD-CAM group during
follow-up indicating that IOD-CAM might be superior to SC in providing su�cient information. However,
the differences were not statistically signi�cant. See supplementary Figure 5.

Attitude towards and use of CAM
No signi�cant differences were found in the patients’ attitude towards CAM, neither at baseline nor at the
third follow-up (24 weeks). At baseline, 22 (40.7%) and 20 (37.0%) patients in the SC group reported a
positive or very positive attitude towards CAM, respectively. At the third follow-up this had changed to 12
(31.6%) and 16 (42.1%), respectively. In the IOD-CAM group 33 (58.9%) and 11 (19.6%) patients reported a
positive or a very positive attitude towards CAM, respectively, which changed to 23 (53.5%) and 9 (20.9%)
at the third follow-up.

The use of CAM in the SC group changed from 40 (74.1%) patients at baseline to 27 (62.8%) at the third
follow-up (24 weeks). Conversely, in the IOD-CAM group the use of CAM slightly increased from 35
(62.5%) at baseline to 27 (62.8%) at the third follow-up. The differences were not statistically signi�cant.
   

Explorative outcomes

Overall survival
Survival tended to be higher in the IOD-CAM group compared to the SC group with an area under the
curve (AUC) of 0.902 (95% CI: 0.85 - 0.95) and 0.837 (95%CI: 0.77 - 0.91), respectively. Thus, patients in
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the IOD-CAM lived in average 0.064 (95%CI: -0.022 - 015) years longer than did the patients in the SC
group, P=0.14 (Supplementary Figure 6).

Discussion
In this study, 53 of 57 allocated to IOD-CAM completed the intervention and we consider it feasible to
integrate in standard oncology care. The high completion rate could be an expression of patients’
substantial need for reliable information and counselling about CAM as an integrated part of oncology
care [35-37].

We found no signi�cant difference in grade 3-4 AEs between the IOD-CAM and SC group after 8, 12 and
24 weeks of follow-up. Hence, IOD-CAM did not prove superior to SC in reducing the frequency of grade 3-
4 AEs. We found a statistically signi�cant difference at eight weeks in three grade 1-2 AEs. The frequency
of nausea was lower in the IOD-CAM group and mouth dryness and sensory neuropathy was lower in the
SC group. We found a statistically signi�cant increase of nausea and vomiting in the SC group on the
EORT QLQ C30- scale, although this was at the 12-week follow-up. In addition, diarrhea increased
signi�cantly in the SC group at 12 weeks and decreased signi�cantly in the IOD-CAM group at 24 weeks
on the EORTC QLQ C30 scale. However, no signi�cant difference in diarrhea was found on the CTCAEv5
scale. Although not consistent, but supportive of similar studies (38), these �ndings indicate that IOD-
CAM has potential in alleviating nausea, vomiting and diarrhea, which is clinically relevant, since these
frequent AEs associated with great concern in patients undergoing antineoplastic treatment [38, 39].  

Overall, IOD-CAM does not compromise patient safety, which is an important �nding. In-depth interviews
have shown that health professionals are reluctant to discuss CAM due to skepticism as to its e�cacy
and safety [40]. Learning that IOD-CAM does not compromise safety may render health professionals
more comfortable in discussing the issue with the patients.

We found a tendency towards better QoL with IOD-CAM, especially at the 24-week follow-up, which is in
line with other studies [41]. A possible explanation of this delayed effect may be that the �rst phase of the
antineoplastic treatment is the most burdensome. Another reason might lie in the fact that the IOD-CAM
supports patients in becoming active participants in their own healing and health. Patients may feel more
encouraged and focused on improving their QoL when the �rst phase of treatment is completed [41].

Congruent with other studies [36, 42], we found that IOD-CAM tends to be superior to SC in reducing
patients’ distress and in particular patients’ anxiety. Studies have shown a high level of anxiety among
patients who seek CAM counseling because they explore every possible treatment option [21]. IOD-CAM
may thus reduce patients’ level of anxiety because it includes counseling on both conventional treatment
and CAM options. In addition, IOD-CAM is an open dialogue viewing and respecting patients as whole
and unique physical, emotional, social, and spiritual beings with values, knowledge, preferences, and
beliefs. Other researchers found that genuinely approaching patients as whole and unique persons leads
to emotional well-being [43, 44]. Finally, patients in the IOD-CAM group may have reported better
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emotional QoL and lower level of anxiety because their use of CAM tended to be higher than in the SC
group. Use of CAM has in itself shown to improve patients’ emotional well-being [45].

Interestingly, survival tended to be better in the IOD-CAM group. Combined with the lack of differences in
adverse events, it could be speculated that the supportive care from IOD-CAM increases adherence to
anti-cancer therapy and thus increases survival. Data collection on the proportion of anti-cancer
treatment provided during the follow-up period was not part of the study.

Strengths and limitations
Strengths of this trial include the prospective, randomized design with a control group and the systematic
data collection using validated patient-reported questionnaires and standardized classi�cations and
registrations of AE. However, we acknowledge that the study has some important limitations. Due to the
phase II design, the study was not powered to fully assess the effect of IOD-CAM, and the nature of the
intervention did not allow for blinding of patients and data collectors, which may have introduced bias.
Moreover, the complexity of the intervention makes it di�cult to determine which and how the elements
of the intervention exert their potential effect. The majority of the patients had a positive attitude towards
CAM and used CAM prior to enrollment. Although interest or use of CAM was not an inclusion criterion,
the sampling frame might not be representative of patients who are not interested in discussing or using
CAM. The study was conducted in a single cancer center, which might limit the generalizability of the
results to other care settings and populations.

Conclusion
Integration of IOD-CAM into daily oncology care is feasible. IOD-CAM was not superior to SC in reducing
the frequency of grade 3-4 AEs, but it did not compromise patient safety. Implementation of IOD-CAM
may improve the QoL, anxiety, and emotional well-being of the patients by reducing the level of nausea,
vomiting and diarrhea.. Finally, IOD-CAM potentially improves the patients’ self-care, which contributes to
increased treatment adherence and improved survival.

The �ndings of this study will be further investigated in a phase III randomized trial, including collection
of qualitative data on IOD-CAM experience to demonstrate how it affects the patients and which elements
of IOD-CAM are important and helpful to the patients.
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Figure 3
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Figure 4
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Figure 6

Restricted mean survival
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