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INTRODUCTION

Traditional, complementary and integrative medicine (TCIM) is 
reported to be used by 40% to 80% of people with cancer.1-3 Under 
the TCIM umbrella, naturopathic medicine (NM) is a system of 
care provided by naturopathic doctors (NDs) that includes the 
use of nutritional guidance, dietary supplements, herbal medi-
cine, homeopathic remedies, intravenous and injection therapy, 

acupuncture, counselling and emotional support, and various 
lifestyle practices.4 Naturopathic medicine is one of the most com-
monly practiced systems of TCIM in the Western world,4 with 
approximately 8,000 licensed NDs in North America.5 Studies 
suggest NM use is higher among those with cancer than the gen-
eral population,6 although the exact prevalence of use is unknown.  

The goals of NM in cancer care include educating patients 
on adopting healthy lifestyles, managing side effects, improving 

ABSTRACT 
Background: There is a paucity of real-world data on the treatments naturopathic doctors (NDs) use for supportive cancer care. 
We conducted an observational cohort study to comprehensively describe the treatments NDs with experience in cancer care 
recommend to their patients. 

Methods: Patients with advanced breast, colorectal, ovarian, or pancreatic cancer were recruited from 12 North American 
naturopathic clinics and followed for 2 to 3 years. Therapeutic recommendations were abstracted from clinic records.

Results: 384 participants (154 breast, 112 colorectal, 71 ovarian, 47 pancreatic) were included in the analyses. The 
median number of ND visits was 5. The most common types of recommendations were natural health products (NHPs, 99% 
of participants), nutrition guidance (88%), and parenteral therapies (81%). Mental health (33%) and Traditional Chinese 
Medicine (29%) were least common. Participants were recommended a median of 11 NHPs throughout the study, with 430 
unique products recommended across all participants. Nutrition guidance heavily favoured encouraging foods rather than 
discouraging them (83% vs. 17% of all dietary recommendations, respectively). Vitamin D, curcumin, intravenous vitamin 
C, increasing protein intake, and exercise were recommended to at least 50% of participants across each cancer type. Other 
common recommendations included melatonin, fish oil, Trametes versicolor, subcutaneous mistletoe, increasing vegetable 
intake, and eating behaviour changes. Recommendations were fairly uniform between cancer types, with the most variation 
seen in NHPs. 

Conclusion: NDs frequently recommend NHPs, nutrition guidance, and parenteral therapies for people with advanced cancer. 
The diversity of unique recommendations suggests individualized care, yet some commonly used treatments demonstrate a 
degree of consistency.
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treatment response, reducing recurrence risk, and optimizing 
overall health.7 Although specialization within naturopathic 
medicine is not currently recognized by most state and provin-
cial regulators, fellowship certification is established for cancer 
care through the American Board of Naturopathic Oncology, 
which is part of the Oncology Association of Naturopathic 
Physicians (OncANP).8 Currently, 133 NDs across North 
America are Fellows of the American Board of Naturopathic 
Oncology, and about 400 NDs are members of the OncANP 
(email communication with OncANP Executive Director, Corey  
Murphy, March 6, 2025).

To date, clinical practice guidelines, which establish standard 
of care, are largely absent from NM. Limited guidelines for the 
broader field of integrative oncology have been published in recent 
years9,10 but are not specific to naturopathic practice nor compre-
hensive enough to guide complex care. In 2019, the OncANP pub-
lished a Principles of Care guidance document, which describes 
the naturopathic medical approach to cancer care.7 The document 
provides  guidance on how to deliver patient-centred care from 
diagnosis through to survivorship; however, it does not discuss 
treatments. The lack of standardization leads to limited knowledge 
of what recommendations NDs make for individuals with cancer. 
This is particularly relevant given the broad range of therapies 
available to NDs. To our knowledge, Standish et al. has published 
the only study reporting on naturopathic oncology care, which 
included patients with breast cancer of any stage.11 Several surveys 
of NDs have also explored management for cancer;12-14 however, 
survey responses may not accurately reflect real-world practice, 
and some data are likely outdated. Despite these contributions, 
gaps remain. Describing how NDs care for those with cancer 
enhances our understanding of the field, helps identify areas for 
improvement, improves transparency, and may aid the develop-
ment of clinical practice guidelines and standards of care. 

The Canadian/US Integrative Oncology Study is an observa-
tional cohort study with the overarching goal of studying natu-
ropathic oncology in a real-world setting. The primary objective 
of the project was to measure survival in patients with advanced 
stage breast, colorectal, ovarian, or pancreatic cancer who con-
sulted with an ND. Secondary objectives included describing the 
scope of treatments recommended to patients by NDs, comparing 
survival amongst enrolled participants based on the number of 
ND visits and the frequency of use of verifiably received naturo-
pathic treatments, collecting health-related quality of life (QOL) 
data, estimating costs of cancer care, and gathering information 
on participants’ qualitative experience of care. 

In this paper, we describe the scope of therapeutic recommen-
dations made by NDs to people with advanced breast, colorectal, 
ovarian, or pancreatic cancer. Survival, QOL, cost, and data on 
qualitative experiences will be reported in separate publications. 

METHODS

This paper was written alongside our reports on survival, cost, 
QOL, and qualitative experiences. The study methods are similar 
across these publications; thus, there will be significant overlap.  

Study Design
This was an observational study of patients with advanced stage 
breast, colorectal, ovarian, or pancreatic cancer who consulted 
with an ND at one of 12 clinics in North America. Recruitment 
and follow-up were prospective. Clinics were instructed to 
approach all eligible patients; however, we did not have a method 
to verify consecutive recruitment.

Setting
The study was conducted at 12 outpatient naturopathic clin-
ics located in Canada (n = 5) and the US (n = 7). The primary 
coordinating centres were the Bastyr Center for Natural Health 
in Seattle, Washington, and The Centre for Health Innovation in 
Ottawa, Ontario. Additional sites were: Integrated Health Clinic 
Cancer Care Centre, Fort Langley, British Columbia; Marsden 
Centre for Excellence in Integrative Medicine, Vaughan, Ontario; 
Health Source Integrative Medical Centre, Kitchener, Ontario; 
Vital Victoria Naturopathic Clinic, Victoria, British Columbia; 
Naturopathic Specialists LLC, Scottsdale, Arizona; Salish Care 
Center, Fife, Washington; Hawaii Integrative Oncology, Kai-
lua-Kona, Hawaii; Tree of Health Integrative Medicine, Wood-
inville, Washington; Seattle Integrative Cancer Center, Seattle, 
Washington; Advanced Integrative Medical Science Institute, 
Seattle, Washington. Clinics were selected for their focus in can-
cer care and NDs with a depth of experience in the field. A total 
of 29 NDs provided care to at least one study participant. All NDs 
had experience in a cancer care setting, and 15 were Fellows of the 
American Board of Naturopathic Oncology. 

Participants
Eligible participants were adults 18 years of age and over who pre-
sented for care to a participating clinic with a confirmed diagnosis 
of one of the following:

	ρ Metastatic breast cancer  
(de novo stage IV or recurrent)

	ρ Metastatic colorectal cancer  
(de novo stage IV or recurrent)

	ρ Advanced ovarian cancer  
(stage III or IV, de novo or recurrent)

	ρ Advanced pancreatic cancer  
(stage III or IV, de novo or recurrent)

Stages were determined per the American Joint Committee 
on Cancer’s staging guidelines (version 7). Participants addi-
tionally had to be citizens or permanent residents of the country 
in which they were receiving treatment. All participants signed 
an informed consent form in writing prior to participating. 
Recruitment began in June 2015 and concluded in March 2020. 
Participants were followed for at least 2 years and up to 3 years. 
Variable follow-up time occurred due to funding restraints, which 
arose due to a longer than anticipated recruitment period. All 
participants were offered a $200 stipend upon enrolment to be 
used towards any practitioner consultation at the participant’s  
naturopathic clinic. 
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recommendation category (e.g., recommendations to see a thera-
pist, or to practice meditation).

In a companion paper reporting on the survival of our partic-
ipants,15 we included an analysis on survival time based on the 
number of intravenous vitamin C (IVC), IV mistletoe, and hyper-
thermia treatments. For this analysis, we collected the number of 
verifiably received IV and hyperthermia treatments. In this paper, 
we additionally report on the proportion of participants who 
started IV therapies and hyperthermia compared with those who 
were recommended those treatments. 

Statistical Methods
Results were analyzed using frequency distributions and descrip-
tive statistics. Standard deviation (SD) was used as a method of 
dispersion for mean values. Inter-quartile range (IQR) or range 
was used as a method of dispersion for median values. Items were 
included in the results if they were recommended to at least 10% 
of participants in at least one cancer type. The Chi-squared test 
and standardized residuals were used to analyze differences in 
recommendations between cancer types. Cramer’s V was used 
to determine the strength of the association. Values ≤ 0.3 were 
considered weak, values between 0.3 and 0.5 were considered 
moderate, and values > 0.5 were considered strong. Standardized 
residuals above |2.00| were considered significant. A significant 
positive residual (i.e., ≥ 2.00) indicates that a therapy or treatment 
was recommended more often than expected in that cancer type if 
it is assumed there is no difference between cancer types. A signif-
icant negative residual (i.e., ≤ -2.00) indicates a recommendation 
was made less often than expected. All results from the statistical 
analyses are presented in Appendix A, Tables A1–A10. 

Data Availability Statement
Datasets used in this study are available by request only. Please 
contact Dugald Seely, dseely@thechi.ca, if you would like to 
request access to any datasets. 

RESULTS

Participant Characteristics
In total, 400 patients were enrolled. Sixteen were deemed screen 
failures (i.e., ineligible after being enrolled), leaving 384 partici-
pants included in the analyses. One hundred fifty-four had breast 
cancer, 112 had colorectal cancer, 71 had ovarian cancer, and 47 
had pancreatic cancer. Figure 1 shows participant flow through-
out the study.

Mean age at enrolment was 57.3 ± 11.8 years. Fifty participants 
(36 ovarian, 14 pancreatic) had stage III disease upon enrol-
ment; all other participants had metastatic disease. Of those with 
metastatic disease, 142 (43%) were diagnosed de novo. Eighty-
eight percent of participants received conventional cancer treat-
ments before the study period and 90% received treatments 
during the study period. Only 4 participants did not receive 
any conventional treatments. Table 1 shows participants’ base-
line clinical status and demographic characteristics separated by  
cancer type.  

Regulatory Adherence
Ethics approval was obtained from the Research Ethics Board of 
the Canadian College of Naturopathic Medicine and the Institu-
tional Review Board at the Office of Research Integrity at Bastyr 
University prior to study initiation. The study was registered with 
clinicaltrials.gov, NCT02494037. 

Outcomes
The primary study outcome was to provide a comprehensive 
description of the type and frequency of naturopathic recommen-
dations made to patients with advanced cancer. Only the inci-
dence and frequency of these recommendations were recorded; 
compliance was not assessed. 

Data Sources
Data were collected from naturopathic clinic records and hospital 
medical records. Naturopathic clinic records were reviewed from 
the first visit until the study end date, and conventional records 
were reviewed from diagnosis until the study end date. 

Sample Size
The total expected study sample size was 400 patients, of which 
it was estimated 150 would have breast cancer, 150 would have 
colorectal cancer, 50 would have ovarian cancer, and 50 would 
have pancreatic cancer. The sample size was determined based 
on pragmatic considerations related to the number of estimated 
eligible patients the clinics would see, the expected rate of enroll-
ment, study duration, and available funding. 

Quantitative Variables
At each visit, all recommendations made by NDs were abstracted 
and separated into distinct categories using the Research 
Electronic Data Capture (REDCap) platform. Entries were veri-
fied by a second team member. Each recommendation was then 
placed into one of the following categories: natural health prod-
ucts (NHPs), nutrition, parenteral therapies, prescription and 
over-the-counter (OTC) medications, hyperthermia, Traditional 
Chinese Medicine (TCM) practices (e.g., acupuncture, moxibus-
tion), physical medicine and body-based therapies (e.g., exercise, 
massage therapy, hydrotherapy), and mental health. 

Nutrition recommendations were divided into encouragements 
and discouragements. Dietary encouragements encompassed 
recommendations to start, continue, or increase a specific food, 
type of food, or eating behaviour. Discouragements included 
recommendations to decrease, hold, or stop these items. A rec-
ommendation for a prescription or OTC medication included 
recommending an OTC medication (e.g., ibuprofen), writing a 
prescription for a medication (for practitioners with prescribing 
authority), or advising the patient to speak with a medical doctor 
or nurse practitioner about a medication. Cannabis was abstracted 
in the same manner given it is not considered an NHP in Canada. 
Hyperthermia recommendations encompassed both whole body 
and locoregional hyperthermia (LRHT). A recommendation was 
categorized as mental health support if it could conceivably help 
improve the participant’s mental health and did not fit in any other 
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collective cohort. Notable exceptions include a higher incidence 
of hyperthermia recommendations in colorectal and pancreatic 
cancer, a higher incidence of prescription and OTC medications 
in pancreatic cancer, and a lower incidence of mental health and 
physical medicine recommendations in pancreatic cancer. Table 2 
shows how frequently all modalities of naturopathic treatments 
were recommended to participants, separated by cancer type. 

Recommendations – Natural Health Products
In total, there were 430 unique NHP recommendations across 
all participants. The median number of distinct recommenda-
tions per participant throughout the study was 11 (IQR 7–15). 
Approximately half (median = 6) of these recommendations were 
made at the initial consultation. Between cancer types, those with 
pancreatic cancer were recommended fewer NHPs (median = 7) 
compared with the other cancer types (breast: 12, colorectal: 10, 
ovarian: 12). There was a moderate positive correlation between 
the number of NHP recommendations and number of ND visits 
(r = 0.57, p < 0.001).

Table 3 shows the frequency of different categories of NHP 
recommendations. The most common items were vitamins and 
minerals (recommended to 93% of all participants), herbal medi-
cine (83%), and hormone-based products (e.g., melatonin) (68%). 
Homeopathic remedies (18%), fibre supplements (6%), and essen-
tial oils (4%) were the least common. 

Naturopathic Consultations
The median number of ND visits across the study was 5 (IQR 
3–8). This differed slightly by cancer type:

	ρ Breast: median 6 (IQR 3–9)
	ρ Colorectal: median 4 (IQR 2–7.5)
	ρ Ovarian: median 5 (IQR 3–8)
	ρ Pancreatic: median 4 (IQR 2–7)

Over time, participants across all cancer types had fewer ND 
consultations. For those who were still alive, 50% had a consul-
tation in their second year on study and 43% had a consultation 
in their third year. For those who continued to see their ND, the 
number of visits also declined. The mean number of ND visits was 
4.7 ± 3.2 in the first year, 2.9 ± 2.1 in the second year, and 2.4 ± 1.9 
in the third year. Thirty-eight participants (10%) had only a single 
visit with their ND. 

Recommendations – Overview
Natural health products, nutrition, and parenteral therapies were 
the most common treatment modalities, recommended to 99%, 
88%, and 81% of all participants, respectively. Recommenda-
tions for mental health and TCM were made least often (33% and 
29%, respectively). In general, the proportion of recommenda-
tions between cancer types was within 10% of others within the 
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FIGURE 1  Participant Flow Diagram. Patients were only recorded as approached if an investigator believed they were eligible for the study and if the patient 
was interested in participating. Screen fail: patient was enrolled in the study but was later found to be ineligible.
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Recommendations – Nutrition

Tables 5 and 6 show the most common nutrition encouragements 
and discouragements, respectively. Dietary encouragements were 
made much more often than discouragements (83% vs. 17% of all 
dietary recommendations, respectively). This trend was consis-
tent across each cancer type. The top ten most encouraged dietary 
items were: protein-rich foods (e.g., poultry, fish, legumes), vegeta-
bles, eating behaviour changes and nutrition education, fruits, tea, 
nuts and seeds, fats, fasting (e.g., before chemotherapy, intermit-
tent fasting), water, and whole grains. Protein-rich foods was the 
only recommendation made to at least 50% of participants across 
all cancer types. Tea recommendations were primarily green tea 
(63% of all tea recommendations) and herbal teas (36%) The most 
common eating behaviour recommendations were increasing 
caloric intake (23% of all recommendations) and eating small fre-
quent meals (20%). The only items that were mainly discouraged 

Table 4 shows the frequency of specific NHP recommendations. 
The most common was vitamin D, made to 75% of participants. 
Only vitamin D and curcumin were recommended to at least 50% 
of participants across all cancer types. Other top recommenda-
tions included melatonin, Trametes versicolor, and omega-3 fatty 
acids, each recommended to at least 50% of the total population. 
A statistically significant Chi-squared test statistic was seen for 20 
NHPs, indicating the distribution of recommendations was not 
uniform across all cancer types; however, all associations were 
weak (Cramer’s V < 0.3). Several NHPs also showed statistically 
significant associations with one cancer type (i.e., a positive or 
negative residual). The breast cancer cohort had the most positive 
associations (n = 9 NHPs), indicating many treatments were rec-
ommended more frequently than expected for those with breast 
cancer. The pancreatic cancer cohort had the most negative asso-
ciations (n = 4), indicating many treatments were recommended 
less frequently than expected for these participants. 

TABLE 1  Clinical Status and Demographics

Characteristic Breast Cancer
n (%)

Colorectal Cancer 
n (%)

Ovarian Cancer 
n (%)

Pancreatic Cancer 
n (%)

Total 
n (%)

Sex

Male 0 50 (45) 0 23 (49) 73 (19)

Female 154 (100) 62 (55) 71 (100) 24 (51) 311 (81)

Cancer stage

Stage III N/A N/A 36 (51) 14 (30) 50 (13)

Stage IV 100% 100% 35 (49) 33 (70) 334 (87)

ECOG performance status

0, 1, 2 140 (91) 112 (100) 71 (100) 47 (100) 370 (96)

3, 4 14 (9) 0 0 0 14 (4)

Sites of metastasisa,b

Liver 55 (36) 76 (68) 21 (29) 36 (77) 188 (49)

Bone 106 (69) 8 (7) 9 (12) 1 (3) 124 (36)

Lymph nodes 57 (37) 35 (31) 23 (32) 12 (26) 127 (33)

Lung 45 (29) 48 (43) 17 (24) 14 (29) 124 (32)

Brain 14 (9) 0 2 (3) 1 (3) 17 (5)

Number of sites of metastasisb

1 site 51 (33) 39 (35) 29 (41) 22 (47) 141 (37)

2 sites 42 (27) 30 (27) 20 (29) 16 (34) 108 (28)

3 sites 25 (16) 24 (21) 11 (15) 6 (13) 66 (17)

4+ sites 36 (24) 19 (17) 11 (15) 3 (6) 69 (18)

Conventional treatments received during study period

Chemotherapy 90 (58) 91 (81) 56 (79) 37 (79) 274 (71)

Monoclonal antibodies 67 (44) 70 (63) 24 (34) 3 (6) 164 (43)

Oral targeted therapy 75 (49) 15 (13) 20 (28) 3 (6) 113 (29)

Radiation therapy 53 (34) 27 (24) 10 (14) 11 (23) 101 (26)

Endocrine therapy 112 (73) 0 (0) 5 (7) 0 (0) 117 (30)

Surgery 14 (9) 24 (21) 20 (28) 3 (6) 61 (16)

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47. Total: n = 384.  
a Not all sites of metastasis shown; multiple selections permitted.  
b Only includes participants with metastatic disease. ECOG: Eastern Cooperative Oncology Group. 
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nutrient infusions, and infusions of artesunate and dichloroac-
etate (DCA). IVC was by far the most common, recommended 
to at least 60% of participants across cancer types. Subcutaneous 
mistletoe was recommended to at least 40% of participants, and IV 
mistletoe was recommended to at least 30% of participants across 
cancer types. Dichloroacetate and artesunate were least common, 
both recommended to ≤ 10% of participants in total. No paren-
teral therapies showed significant non-uniformity between cancer 
types based on the Chi-squared test. 

Other Notable Recommendations
Exercise was recommended to 57% of participants, with aerobic 
exercise (52%) being far more common than resistance training 
(18%). Cannabis and cannabinoids were recommended to 24% 

were sugar, refined grains, red meat, raw foods, and alcohol. One 
exception is in participants with pancreatic cancer, where red meat 
was encouraged slightly more often than it was discouraged (8% 
versus 6%, respectively). Teas (encouragement) and raw foods 
(discouragement) were the only items with significant non-unifor-
mity across cancer types. Raw foods were discouraged more often 
than expected in participants with pancreatic cancer and less often 
than expected in participants with breast cancer.  

Parenteral Therapies
Table 7 shows the most common parenteral therapies recom-
mended to participants. Only 6 parenteral therapies were rec-
ommended to ≥ 10% of participants in at least one cancer type.  
These included IVC, IV and subcutaneous (SC) mistletoe, general 

TABLE 2  Recommendations by Treatment Modality 

Recommendation Category Breast Cancer
n (%)

Colorectal Cancer
n (%)

Ovarian Cancer
n (%)

Pancreatic Cancer
n (%)

Total
n (%)

Natural health products 153 (99) 110 (98) 69 (97) 47 (100) 379 (99)

Nutrition guidance 136 (88) 96 (86) 65 (92) 40 (85) 337 (88)

Parenteral therapies 115 (75) 96 (86) 59 (83) 40 (85) 310 (81)

Physical medicine & body-based therapies 109 (71) 70 (62) 51 (72) 27 (57) 257 (70)

Prescription & OTC medications 78 (51) 46 (41) 37 (52) 28 (60) 189 (49)

Hyperthermia 46 (30) 54 (48) 21 (30) 23 (49) 144 (38)

Mental & emotional health guidance 54 (35) 37 (33) 26 (37) 11 (23) 128 (33)

Traditional Chinese Medicine 48 (31) 30 (27) 22 (31) 12 (26) 112 (29)

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47. Total: n = 384. This table only reports on recommendations; 
participants may or may not have used the recommended therapy. OTC: Over the counter. 

TABLE 3  Natural Health Product Recommendations by Treatment Category

Category Breast Cancer
n (%)

Colorectal Cancer
n (%)

Ovarian Cancer
n (%)

Pancreatic Cancer
n (%)

Total
n (%)

Vitamins and minerals 145 (94) 104 (93) 67 (94) 42 (89) 358 (93)

Herbal medicine 125 (81) 95 (85) 62 (87) 35 (74) 317 (83)

Hormone-based producta 118 (77) 71 (63) 51 (72) 20 (43) 260 (68)

Medicinal mushrooms 111 (72) 64 (57) 42 (59) 19 (40) 236 (61)

Non-essential nutrients and phytochemicals 102 (66) 40 (36) 47 (66) 23 (49) 212 (55)

Proteins and amino acids 71 (46) 65 (58) 40 (56) 25 (53) 201 (52)

Essential fatty acids 72 (47) 55 (49) 41 (58) 25 (53) 193 (50)

Other natural productsb 64 (42) 54 (48) 36 (51) 21 (45) 175 (46)

Probiotics 55 (36) 52 (46) 28 (39) 19 (40) 154 (40)

Functional foodsc 69 (45) 25 (22) 26 (37) 13 (28) 133 (35)

Combination productsd 48 (31) 23 (21) 23 (32) 13 (28) 107 (28)

Enzymes 33 (21) 26 (23) 11 (15) 20 (43) 90 (23)

Homeopathic remedies 40 (26) 14 (13) 11 (15) 5 (11) 70 (18)

Fibre supplements 10 (6) 4 (4) 2 (3) 6 (13) 22 (6)

Essential oils 7 (5) 5 (4) 3 (4) 2 (4) 17 (4)

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47. Total: n = 384. This table only reports on recommendations; 
participants may or may not have used the recommended therapy.
a Includes hormones that are classified as NHPs, namely melatonin and DHEA. This category does not include sex hormones. 
b Includes NHPs which do not fit in another category. E.g., activated charcoal, gamma-aminobutyric acid, and modified citrus pectin. 
c Includes foods which are used for purposes beyond usual nutritional value, such as flaxseed and medium-chain triglyceride oil. 
d Includes products which contain two or more of the above categories (e.g., a product containing herbs and vitamins). 
NHP = natural health product; DHEA = dehydroepiandrosterone.
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of participants. Hydrotherapy and massage therapy were rec-
ommended to 19% and 11% of participants, respectively. Met-
formin (16%) and low-dose naltrexone (15%) were the most 
recommended prescription medications. Yoga and meditation/
mindfulness were the most recommended activities to support 
mental health, each made to approximately 15% of participants. 

Acupuncture was recommended to 27% of participants. All  
prescription and OTC medications (except non-steroidal anti-
inflammatory drugs), as well as hydrotherapy recommen
dations, were significantly different between cancer types per the 
Chi-squared test; however, associations were weak. Table 8 fully 
describes these recommendations. 

TABLE 4  Natural Health Product Recommendations by Specific Product

Product Breast Cancer
n (%)

Colorectal Cancer
n (%)

Ovarian Cancer
n (%)

Pancreatic Cancer
n (%)

Total
n (%)

Vitamin D 121 (78) 83 (74) 55 (77) 30 (63) 289 (75)

Curcumin 104 (67) 73 (65) 51 (71) 32 (68) 260 (67)

Melatonin 118 (76) 71 (63) 51 (71) 20 (42)b 260 (67)

Trametes versicolor 97 (62) 55 (49) 36 (50) 14 (29)b 202 (52)

Omega 3 fatty acids 71 (46) 55 (49) 41 (57) 25 (53) 192 (50)

Probiotics 54 (35) 52 (46) 28 (39) 19 (40) 153 (39)

Magnesium 73 (47) 32 (28) 35 (49) 8 (17)b 148 (39)

B vitamins 59 (38) 33 (29) 34 (47) 15 (31) 141 (37)

L-glutamine 39 (25) 46 (41) 26 (36) 14 (29) 125 (32)

Vitamin C 59 (38)a 27 (24) 17 (24) 10 (21) 113 (29)

Linum usitatissimum 62 (40)a 12 (10)b 21 (29) 9 (19) 104 (27)

Multivitamin 45 (29) 26 (23) 18 (25) 10 (21) 99 (25)

Protein powder 26 (16) 28 (25) 16 (22) 13 (27) 83 (21)

Alpha-lipoic acid 26 (16) 16 (14) 20 (28) 18 (38)a 80 (20)

Enzymes 29 (18) 24 (21) 10 (14) 17 (36)a 80 (20)

Fermented wheat germ extract 18 (11)b 29 (25) 21 (29) 6 (12) 74 (19)

Coenzyme Q10 44 (28)a 9 (8)b 15 (21) 1 (2)b 69 (17)

Green tea extract 26 (16) 16 (14) 22 (30)a 4 (8) 68 (17)

Homeopathic remedies 38 (24)a 13 (11) 10 (14) 5 (10) 66 (17)

Zinc 23 (14) 21 (18) 12 (16) 8 (17) 64 (16)

Modified citrus pectin 24 (15) 13 (11) 12 (16) 6 (12) 55 (14)

Calcium 33 (21)a 9 (8) 11 (15) 2 (4) 55 (14)

Zingiber officinalis 9 (5)b 21 (18) 11 (15) 8 (17) 49 (12)

Berberine 24 (15) 8 (7) 14 (19) 3 (6) 49 (12)

Ganoderma lucidum 22 (14) 11 (9) 12 (16) 3 (6) 48 (12)

Silybum marianum 13 (8) 24 (21)a 6 (8) 4 (8) 47 (12)

Vitamin K 33 (21)a 7 (6) 3 (4) 2 (4) 45 (11)

Astragalus spp 17 (11) 8 (7) 13 (18) 6 (12) 44 (11)

Quercetin 19 (12) 10 (8) 8 (11) 3 (6) 40 (10)

Immune combination productsc 21 (13) 10 (8) 1 (1) 3 (6) 35 (8)

Glycyrrhiza glabra 15 (9) 7 (6) 8 (11) 1 (2) 31 (8)

Boswellia serrata 20 (12)a 5 (4) 4 (5) 2 (4) 31 (8)

Withania somnifera 21 (13)a 4 (3) 5 (7) 1 (2) 31 (8)

Sesame oil 8 (5) 2 (1) 6 (8) 7 (14)a 23 (5)

Sulforaphane glucosinolate 16 (10) 0 5 (7) 0 21 (5)

Activated charcoal 0 9 (8) 0 5 (10) 14 (3)

Psyllium 5 (3) 2 (1) 2 (2) 5 (10)a 14 (3)

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47. Total: n = 384. This table only reports on recommendations; 
participants may or may not have used the recommended therapy. 
a Significant positive residual from the Chi-squared test. 
b Significant negative residual from the Chi-squared test. 
c Encompasses various herbal formulas and combination products specifically labelled as immune support. 
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Treatments Received

Of the 144 participants who were recommended hyper
thermia, 96  (67%) received treatments at one of the study clin-
ics. Compared with the number of participants who were 
recommended IV therapies, 69% received one or more IVC  
infusions, 63% received IV mistletoe, 38% received general 

nutrient infusions, 14% received IV artesunate, and 4% received 
IV DCA. 

DISCUSSION

In this multicentre North American observational study, we com-
prehensively described naturopathic treatment recommendations 

TABLE 5  Dietary Encouragements

Product Breast Cancer
n (%)

Colorectal Cancer
n (%)

Ovarian Cancer
n (%)

Pancreatic Cancer
n (%)

Total
n (%)

Protein foodsa 77 (50) 56 (50) 37 (52) 27 (57) 197 (51)

Vegetables 82 (53) 51 (45) 37 (52) 20 (42) 190 (49)

Eating behaviours and education 62 (40) 46 (41) 27 (38) 24 (51) 159 (41)

Teas 63 (40) 31 (27) 33 (46) 12 (25) 139 (36)

Fruits 49 (31) 45 (40) 30 (42) 14 (29) 138 (35)

Nuts and seeds 46 (29) 31 (27) 25 (35) 16 (34) 118 (30)

Fats 48 (31) 33 (29) 23 (32) 15 (31) 119 (30)

Fasting 51 (33) 27 (24) 22 (30) 8 (17) 108 (28)

Water 38 (24) 29 (25) 23 (32) 8 (17) 98 (25)

Whole grains 31 (20) 26 (23) 16 (22) 11 (23) 84 (21)

Specific diets 38 (24) 20 (17) 19 (26) 9 (19) 86 (22)

Fermented foods 32 (20) 21 (18) 23 (32) 6 (12) 82 (21)

Whole foods 26 (16) 29 (25) 16 (22) 7 (14) 78 (20)

Herbs/spices 29 (18) 24 (21) 13 (18) 7 (14) 73 (19)

Low glycemic index foods 26 (16) 22 (19) 16 (22) 5 (10) 69 (17)

Dairy 24 (15) 17 (15) 11 (15) 9 (19) 61 (15)

Fibre 19 (12) 18 (16) 12 (16) 7 (14) 56 (14)

Soups and broths 12 (7) 15 (13) 9 (12) 10 (21) 46 (11)

Alliums 11 (7) 15 (13) 8 (11) 5 (10) 39 (10)

Juice 17 (11) 9 (8) 7 (9) 6 (12) 39 (10)

Coffee 9 (5) 9 (8) 4 (5) 8 (17) 30 (7)

Red meat 8 (5) 13 (11) 7 (9) 4 (8) 32 (8)

Sugar substitute 7 (4) 10 (8) 10 (14) 3 (6) 30 (7)

Apple cider vinegar 8 (5) 4 (3) 8 (11) 2 (4) 22 (5)

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47. Total: n = 384. This table only reports on recommendations; 
participants may or may not have used the recommended therapy. 
a Red meat was abstracted separately from protein foods.

 
TABLE 6:  Dietary Discouragements

Product Breast Cancer
n (%)

Colorectal Cancer
n (%)

Ovarian Cancer
n (%)

Pancreatic Cancer
n (%)

Total
n (%)

Sugar 39 (25) 29 (26) 23 (32) 9 (19) 100 (26)

Refined grains 27 (18) 24 (21) 18 (25) 6 (13) 75 (20)

Red meat 21 (14) 19 (17) 16 (23) 3 (6) 59 (15)

Raw foods 10 (6)b 19 (17) 7 (10) 12 (26)a 48 (13)

Alcohol 9 (6) 9 (8) 9 (13) 2 (4) 29 (8)

Eating behaviours and education 8 (5) 7 (6) 8 (11) 2 (4) 25 (7)

Dairy 13 (8) 6 (5) 2 (3) 2 (4) 23 (6)

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47. Total: n = 384. This table only reports on recommendations; 
participants may or may not have used the recommended therapy. 
a Significant positive residual from the Chi-squared test. 
b Significant negative residual from the Chi-squared test.
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for patients with late-stage breast, colorectal, ovarian, and pancre-
atic cancer. Participants were commonly recommended NHPs, 
IVC, and aerobic exercise, and received dietary counselling. 
Standish et al. previously provided a summary of naturopathic 
treatment recommendations for patients with any stage breast 
cancer.11 Some data are consistent with our breast cancer cohort, 
including the high frequency of recommendations for vitamin 
D, curcumin, omega 3 fatty acids, and Trametes versicolor. Nota-
bly, dietary and exercise recommendations are much higher in 
both our breast cancer cohort and the entire study population. 
The reasons for these discrepancies are not clear. IV therapy rec-
ommendations were also significantly higher in our study; how-
ever, this is likely because only 12% of participants from Standish 
et al. had metastatic disease, which is where IVC has been most 
heavily studied.16 

Our results demonstrate that naturopathic care for advanced 
cancer has some degree of consistency in the most common treat-
ment recommendations while also offering a wide range of treat-
ments. The consistency is demonstrated by the frequency with 
which certain NHPs, nutrition, and exercise interventions were 

recommended; vitamin D, curcumin, IVC, and aerobic exercise 
were all recommended to at least 50% of participants across all 
cancer types, with several other recommendations above 35%. 
This is notable given the large number of clinics involved in this 
study and the lack of practice guidelines in naturopathic cancer 
care. The individualized nature of care is evidenced by the wide 
array of unique treatment recommendations, with many having 
a low overall frequency of use. One possible explanation is the 
lack of practice guidelines which, given the large number of prac-
titioners and locations of practice, could yield a variety of differ-
ent treatments being used for similar conditions. However, this 
individuality is in line with principles of naturopathic medicine, 
namely, to treat the whole person and to identify the root cause of 
illness.4 These principles emphasize a holistic and individualized 
approach to care that likely explains the broad scope of therapies 
recommended. Patients also seek TCIM care for a variety of rea-
sons, such as improving cancer outcomes, side effect and symptom 
management, holistic care, general wellbeing, and management of 
other health conditions,17 which results in more individualized 
and variable treatment. 

TABLE 7  Parenteral Therapy Recommendations

Product Breast Cancer
n (%)

Colorectal Cancer
n (%)

Ovarian Cancer
n (%)

Pancreatic Cancer
n (%)

Total
n (%)

Vitamin C (intravenous) 96 (62) 76 (68) 51 (72) 34 (72) 257 (67)

Mistletoe (subcutaneous) 62 (40) 60 (54) 29 (41) 25 (53) 176 (46)

Mistletoe (intravenous) 47 (31) 41 (37) 25 (35) 22 (47) 135 (35)

General nutrients (intravenous) 11 (7) 15 (13) 7 (10) 9 (19) 42 (11)

Artesunate (intravenous) 19 (12) 8 (7) 6 (8) 3 (6) 36 (9)

Dichloroacetate (intravenous) 9 (6) 9 (8) 2 (3) 5 (11) 25 (7)

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47. Total: n = 384. This table only reports on recommendations; 
participants may or may not have used the recommended therapy. There were no significant positive or negative residuals from the Chi-squared test.
 
 
TABLE 8  Other Common Recommendations

Product Breast Cancer
n (%)

Colorectal Cancer
n (%)

Ovarian Cancer
n (%)

Pancreatic Cancer
n (%)

Total
n (%)

Exercise (aerobic) 82 (53) 56 (50) 40 (56) 23 (49) 201 (52)

Acupuncture 46 (30) 26 (23) 19 (27) 12 (26) 103 (27)

Cannabis and cannabinoids 42 (27) 24 (21) 15 (21) 14 (29) 95 (24)

Hydrotherapy 35 (23) 13 (12) 18 (25) 6 (13) 72 (19)

Exercise (resistance) 31 (20) 14 (13) 15 (21) 10 (21) 70 (18)

Metformin 28 (18) 7 (6) 21 (30)a 6 (13) 62 (16)

Yoga 25 (16) 16 (14) 13 (18) 4 (9) 58 (15)

Meditation and/or mindfulness 19 (12) 20 (18) 11 (15) 2 (4) 52 (14)

Low dose naltrexone 25 (16) 8 (7)b 11 (15) 12 (26) 56 (13)

Massage therapy 19 (12) 8 (7) 13 (18) 3 (6) 43 (11)

Acetyl salicylic acid 20 (13) 2 (2)b 8 (11) 3 (6) 33 (9)

NSAIDs 11 (7) 14 (12) 3 (4) 4 (9) 32 (8)

Dichloroacetate (oral) 4 (3) 12 (11)a 3 (4) 4 (9) 23 (6)

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47. Total: n = 384. This table only reports on recommendations; 
participants may or may not have used the recommended therapy. NSAID: Non-steroidal anti-inflammatory drug. 
a Significant positive residual from the Chi-squared test. 
b Significant negative residual from the Chi-squared test.
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In general, most treatments were recommended uniformly 
between the four cancer types. There are several reasons this con-
sistency between cancer types may exist. Firstly, many patients 
seek TCIM care for symptom management and general wellbeing, 
where treatments may be less dependent on cancer type. These 
treatments may target an underlying physiological process inde-
pendent of cancer type, such as malnutrition, cachexia/sarcope-
nia, nausea, or immune function. Secondly, some treatments have 
demonstrated benefit across a variety of cancer types. For example, 
exercise improves QOL and symptom management across various 
advanced cancers,18 and many NHPs, such as vitamin D,19 Trametes 
versicolor,20 and melatonin,21 have demonstrated benefit for cancer 
outcomes among various cancers. Finally, some natural products 
have a large body of preclinical evidence demonstrating activity 
against diverse targets of cancer growth and metastasis which are 
common among various cancer types, such as curcumin22,23 and 
green tea extract.24,25 In this scenario, if safety has been established 
in humans and limited clinical data are available, it is possible such 
treatments may be recommended across cancer types.

Although there were no strong associations between any treat-
ments and cancer type, more than 50% of the NHPs analyzed 
showed statistically significant non-uniformity between cancer 
types. This suggests there may be some specificity in the care pro-
vided by NDs in this domain. For some of the differences found 
in NHP recommendations, there are reasonable justifications. 
Participants with pancreatic cancer had a smaller overall number 
of NHP recommendations compared with other cancer types and 
the most significant negative residuals. This may be due to the 
higher incidence of digestive issues, cachexia, and sarcopenia,26 
which could result in NDs recommending fewer oral supplements 
to avoid worsening digestion or decreasing food intake. Linum 
usitatissimum (flaxseed) recommendations were higher in breast 
cancer (and to a lesser degree ovarian cancer), likely due to the 
lignan content, which impacts estrogen metabolism and signal-
ing.27-31 Digestive enzymes were more frequently recommended 
in pancreatic cancer, which is almost certainly due to the high 
incidence of exocrine pancreatic insufficiency and digestive upset 
in this population.32 Calcium and vitamin K were more common 
in those with breast cancer, which could be due to a higher rate 
of osteoporosis and fractures in this cohort.33 However, for other 
discrepancies, the reasons are not clear, and in most cases the dif-
ferences may not be clinically meaningful. 

Natural health products were the most common treatment 
modality used by NDs. While we cannot know the reasons why 
a specific NHP or category of NHPs was recommended, the fre-
quency of use of certain products is likely dependent on a variety 
of factors, including patient concerns and preferences, available 
evidence, potential for pleiotropic effects, clinician experience, 
and feasibility. For example, many of the top recommendations, 
including vitamin D, curcumin, melatonin, omega 3 fatty acids, 
and Trametes versicolor, have evidence for improving a variety of 
outcomes in both cancer and non-cancer populations, which could 
explain their high frequency of use. Vitamin D has been shown 
to reduce cancer mortality,19 decrease opioid use and fatigue in 
a palliative cancer setting,34 and reduce depressive symptoms.35,36 

Curcumin has been shown to improve QOL,36 reduce inflamma-
tion,36 and help treat a wide variety of cancer treatment-related side 
effects.37,38 Melatonin has some evidence for improved survival,21 
but ample evidence to improve sleep.39 Omega 3 fatty acids can 
help maintain lean body mass and overall nutrition status40,41 and 
may prevent oxaliplatin-induced peripheral neuropathy.42 Tram-
etes versicolor has evidence for improved survival and immuno-
modulatory effects.20,43-45 These NHPs have the potential to benefit 
many patients; thus, it is not surprising they were the most rec-
ommended. It is notable that the evidence for NHP use in cancer 
care is more robust for symptom and side effect management than 
cancer survival outcomes. Therefore, it is reasonable to think that 
NHPs are used more often for these outcomes. This is strength-
ened by the fact that the number of ND visits significantly cor-
related with the number of NHP recommendations, which aligns 
with NDs addressing new side effects or adapting their treatment 
plans to complement different conventional cancer treatments. 

Dietary counselling was the second most common treatment 
modality and the most uniform across all cancer types. The most 
notable finding is the overwhelming number of dietary encourage-
ments compared with discouragements. Emphasizing the benefits 
of certain foods instead of the harms of others (e.g., encouraging 
whole foods rather than discouraging processed foods) promotes 
a “gain-framed” approach, which is more effective when trying 
to elicit a behaviour change.46 Research has also shown that peo-
ple who set approach-oriented goals are more likely to succeed 
than people who set avoidance-related goals.47 Additionally, peo-
ple with advanced cancer are at a greater risk for malnutrition, 
cachexia, and sarcopenia;48,49 thus, an emphasis on restricting 
foods may be detrimental. 

Many of the top dietary encouragements, namely protein foods, 
vegetables, eating behaviour changes and nutrition education, 
and fruits (Table 5), could represent a combination of the most 
important and/or the most deficient aspects of nutrition for peo-
ple with cancer. Research has shown that, for those with cancer, 
protein intakes of less than 1.2 g/kg are associated with muscle 
wasting and intakes above 1.4 g/kg are associated with muscle 
maintenance.50 This is significantly higher than the recommended 
daily allowance for adults (approximately 0.8 g/kg)51 and thus sup-
ports the recommendation to increase protein intake. Data also 
indicate that neither Americans nor Canadians consume the rec-
ommended daily intakes for fruits and vegetables;52,53 thus, recom-
mendations to increase consumption are in line with this finding. 
Additionally, Canadians and Americans are generally deficient 
in fibre,54,55 which could also contribute to the high incidence of 
vegetable and fruit recommendations. Naturopathic doctors also 
discussed eating behaviours and nutrition education with many 
participants. Given that NDs focus on encouragements, and add-
ing foods to the diet has been shown to be more difficult than 
removing them,56 emphasizing eating behaviours and providing 
education can help develop a better relationship with food, which 
could help participants adopt dietary changes.57 Beyond these top 
recommendations, others were used more sparingly. This could 
be due to patient overwhelm. Research shows that focusing on a 
few dietary changes at a time improves the likelihood of patient 
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compliance.56 Furthermore, given the unique nutritional needs 
and preferences of each person, it is reasonable to expect that 
nutrition guidance may be more varied between patients. 

The top dietary discouragements, including added sugars, 
refined grains, red meat, and alcohol, are in line with the World 
Cancer Research Fund’s guidelines for cancer prevention.58 Raw 
foods were also heavily discouraged, likely to ease digestion for 
patients undergoing cancer treatments. In addition to the abso-
lute number of discouraged foods being lower than those encour-
aged, these specific discouragements are not high in frequency 
compared with those most encouraged. While positive framing 
partially explains this, practitioners are also likely to only record 
dietary recommendations if a change is perceived as needed, espe-
cially for discouragements like reduced alcohol intake. 

Recommendations for mental health, TCM, and hyperthermia 
were among the least common (Table 2). The low incidence of 
recommendations for TCM and hyperthermia is not surprising. 
Hyperthermia is only offered at a limited number of participating 
clinics, which decreases the likelihood that patients have access 
to this therapy. Although many studies support the use of TCM 
practices in patients with cancer, such as acupuncture, the stron-
gest evidence is for the treatment of certain cancer-related symp-
toms9 that may not be experienced by all patients. Furthermore, 
not all NDs practice acupuncture or other TCM practices. The low 
incidence of mental health recommendations is unexpected given 
the holistic nature of naturopathic medicine, the wide variety of 
items included in this category, and the importance of mental 
health, especially in people with cancer. Research has shown that 
people with cancer are at an increased risk for mental health dis-
orders and reduced general mental wellbeing.59-62 Mental health 
is a complex subject and defining what is or is not a recommen-
dation to support mental health is difficult. For example, certain 
aspects of nutrition and exercise could also serve as mental health 
support but were not categorized as mental health recommenda-
tions in this study. Furthermore, it is well documented that there 
are often errors in chart notes, including discrepancies between 
what is documented versus what is discussed during an appoint-
ment.63-65 One qualitative study showed that, during 10 physician 
visits, social and emotional topics were discussed in each visit yet 
only documented 30% of the time.66 Discussion amongst the clini-
cian-investigators related to this topic revealed that, at least among 
some practitioners, this aspect of care is often talked about with 
patients but not always charted. The lack of mental health recom-
mendations we observed could indicate a practice gap in ND care, 
either due to a lack of discussion surrounding mental health or 
due to a lack of effective documentation. 

A recent survey of NDs who provide supportive cancer care col-
lected data on the self-reported frequency of use of different treatment 
modalities.14 A section of this survey asked NDs how often they “fre-
quently” recommend or refer out for certain therapies. This presents 
a unique opportunity to compare NDs’ perception of their care and 
the documented frequencies of recommendations from chart notes. 
Although a rigorous comparison is not possible, given what NDs 
perceive as “frequent” is subjective and the survey was not restricted 
to late-stage cancers, some general correlations can be made. Of 

the 99 respondents in the survey, 95% reported they frequently dis-
cussed nutrition and nutritional supplements, 63% reported they 
frequently recommended exercise, 46% reported they frequently rec-
ommended acupuncture or TCM, and 39% reported they frequently 
recommended OTC medications. This aligns with the data we  
collected on how often these items are recommended in practice. 
Two items contradict our data. First, 45% of NDs reported they fre-
quently recommended IV and infusion therapy; however, over 80% 
of our cohort were recommended these therapies. This is almost 
certainly due to differences in patient populations; IV therapies are 
likely recommended far less frequently to patients with early stage 
or curative cancers, which would decrease the overall frequency of 
these recommendations in a survey that did not distinguish between 
cancer stages. Secondly, 72% of NDs reported they frequently rec-
ommended mind–body therapies, and 63% reported they frequently 
recommended or referred out for mental health counselling, whereas 
only 33% of our cohort were given recommendations pertaining to 
their mental health. This strengthens our hypothesis that there may 
be a gap in what is discussed versus what is documented, or it sug-
gests that NDs do not discuss mental health as often as they believe. 

Strengths and Limitations
To our knowledge, this is the largest study which comprehen-
sively describes naturopathic treatment recommendations to 
patients with advanced cancers. The amount of data collected is 
novel in this field and the documentation we present describes the 
diverse and comprehensive nature of naturopathic oncology care 
across North America. 

One prominent limitation was our ability to effectively catego-
rize and summarize the data we collected. Firstly, clinical judg-
ment was required from study clinician-investigators for most 
recommendations. For example, many NHPs are commercial or 
combination products, and clinical judgment was used to catego-
rize these as separate compounds or a single product. Secondly, 
the intent of the treating ND when making a recommendation 
was not known, which can make categorizing treatments difficult. 
For example, if a recommendation was made to eat more fish, it 
was not clear whether the goal was to increase omega 3 intake, 
increase protein, or decrease intake of other forms of animal-pro-
tein. Finally, some items, such as yoga therapy, conceivably fit into 
multiple categories (i.e., mental health and exercise). 

Other limitations include variations in licensure, scope of prac-
tice, and access to equipment between provinces and states, which 
inherently reduces the overall incidence of many recommenda-
tions such as IV therapies, prescription drugs, and hyperthermia. 
Additionally, data regarding adherence for these therapies were 
not collected, and thus the degree to which participants followed 
the guidance provided by their ND is unknown. Finally, since we 
did not capture the intention behind the use of each recommenda-
tion, our ability to interpret the findings is limited. 

CONCLUSION

This observational study provides a comprehensive overview 
of naturopathic treatment recommendations for patients with 
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late-stage breast, colorectal, ovarian, and pancreatic cancers in 
North America. Naturopathic doctors recommend a diverse 
array of treatments, highlighting the individualized nature of 
naturopathic care. Despite the large variety of treatments over-
all, the frequency with which several interventions are used is 
notable, suggesting some degree of consistency of care. Further-
more, there were no treatments recommended for one cancer 
type appreciably more than all others; however, minor differences 
were demonstrated, particularly with NHPs. Frequently, patients 
are recommended several NHPs, including vitamins, miner-
als, and herbal medicines. Intravenous vitamin C is commonly 
recommended, most patients are encouraged to exercise, and 
naturopathic doctors routinely give nutrition counselling using 
a positive framing approach that emphasizes the encouragement 
of certain foods and eating behaviours over discouragement. 
Mental health recommendations were low across all cancer types, 
which could indicate a practice gap or documentation issue. The 
data presented offer insights into the types of treatments used by 
naturopathic doctors and their consistency of use across different 
cancer types. These findings will enhance patients’ and healthcare 
providers’ understanding of the care provided by naturopathic 
doctors and inform future research avenues. 
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APPENDIX A:  STATISTICAL ANALYSES

TABLE A1  Chi-Squared Analyses for Natural Health Product Recommendations

Product Breast Cancer
n (%)

Colorectal Cancer
n (%)

Ovarian Cancer
n (%)

Pancreatic Cancer
n (%)

Chi-squared 
statistic

P value Cramer’s V

Vitamin D 121 (78) 83 (74) 55 (77) 30 (63) 4.47 0.21 0.11

Curcumin 104 (67) 73 (65) 51 (71) 32 (68) 0.88 0.83 0.05

Melatonin 118 (76) 71 (63) 51 (71) 20 (42) 20.71 < 0.001 0.23

Trametes versicolor 97 (62) 55 (49) 36 (50) 14 (29) 17.13 0.001 0.21

Omega 3 fatty acids 71 (46) 55 (49) 41 (57) 25 (53) 2.87 0.41 0.09

Probiotics 54 (35) 52 (46) 28 (39) 19 (40) 3.50 0.32 0.10

Magnesium 73 (47) 32 (28) 35 (49) 8 (17) 21.78 < 0.001 0.24

B vitamins 59 (38) 33 (29) 34 (47) 15 (31) 6.88 0.08 0.13

L-glutamine 39 (25) 46 (41) 26 (36) 14 (29) 8.06 0.04 0.14

Vitamin C 59 (38) 27 (24) 17 (24) 10 (21) 11.46 0.009 0.17

Linum usitatissimum 62 (40) 12 (10) 21 (29) 9 (19) 30.46 < 0.001 0.28

Multivitamin 45 (29) 26 (23) 18 (25) 10 (21) 2.16 0.54 0.07

Protein powder 26 (16) 28 (25) 16 (22) 13 (27) 3.84 0.28 0.10

Alpha-lipoic acid 26 (16) 16 (14) 20 (28) 18 (38) 15.38 0.002 0.20

Enzymes 29 (18) 24 (21) 10 (14) 17 (36) 9.06 0.03 0.15

Fermented wheat germ extract 18 (11) 29 (25) 21 (29) 6 (12) 14.97 0.002 0.20

Coenzyme Q10 44 (28) 9 (8) 15 (21) 1 (2) 27.72 < 0.001 0.27

Green tea extract 26 (16) 16 (14) 22 (30) 4 (8) 12.29 0.006 0.18

Homeopathic remedies 38 (24) 13 (11) 10 (14) 5 (10) 10.41 0.02 0.16

Zinc 23 (14) 21 (18) 12 (16) 8 (17) 0.69 0.88 0.04

Modified citrus pectin 24 (15) 13 (11) 12 (16) 6 (12) 1.35 0.71 0.06

Calcium 33 (21) 9 (8) 11 (15) 2 (4) 13.91 0.003 0.19

Zingiber officinalis 9 (5) 21 (18) 11 (15) 8 (17) 11.47 0.009 0.17

Berberine 24 (15) 8 (7) 14 (19) 3 (6) 9.08 0.03 0.15

Ganoderma lucidum 22 (14) 11 (9) 12 (16) 3 (6) 4.05 0.26 0.10

Silybum marianum 13 (8) 24 (21) 6 (8) 4 (8) 12.43 0.006 0.18

Vitamin K 33 (21) 7 (6) 3 (4) 2 (4) 23.66 < 0.001 0.25

Astragalus Spp 17 (11) 8 (7) 13 (18) 6 (12) 5.45 0.14 0.12

Quercetin 19 (12) 10 (8) 8 (11) 3 (6) 1.75 0.63 0.07

Immune combination products1 21 (13) 10 (8) 1 (1) 3 (6) 11.62 0.009 0.17

Glycyrrhiza glabra 15 (9) 7 (6) 8 (11) 1 (2) 4.29 0.23 0.11

Boswellia serrata 20 (12) 5 (4) 4 (5) 2 (4) 8.47 0.04 0.15

Withania somnifera 21 (13) 4 (3) 5 (7) 1 (2) 11.82 0.008 0.18

Sesame oil 8 (5) 2 (1) 6 (8) 7 (14) 11.49 0.009 0.17

Sulforaphane glucosinolate 16 (10) 0 5 (7) 0 N/A N/A N/A

Activated charcoal 0 9 (8) 0 5 (10) N/A N/A N/A

Psyllium 5 (3) 2 (1) 2 (2) 5 (10) 7.85 0.05 0.14

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47.
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TABLE A2  Standardized Residuals for Natural Health Product Recommendations

Product Standardized Residuals

Breast Cancer
(Recommended,  
Not Recommended)

Colorectal Cancer
(Recommended,  
Not Recommended)

Ovarian Cancer
(Recommended,  
Not Recommended)

Pancreatic Cancer
(Recommended,  
Not Recommended)

Vitamin D 0.474, -0.826 -0.141, 0.245 0.214, -0.373 -0.903, 1.576

Curcumin -0.027, 0.038 -0.325, 0.471 0.422, -0.611 0.031, -0.045

Melatonin 1.345, -1.947 -0.555, 0.804 0.422, -0.611 -2.096, 3.035

Trametes versicolor 1.777, -1.872 -0.51, 0.538 -0.221, 0.233 -2.157, 2.272

Omega 3 fatty acids -0.684, 0.684 -0.134, 0.134 0.923, -0.923 0.309, -0.309

Probiotics -0.94, 0.765 1.104, -0.898 -0.054, 0.044 0.063, -0.051

Magnesium 1.699, -1.338 -1.661, 1.308 1.5, -1.181 -2.356, 1.855

B vitamins 0.247, -0.187 -1.226, 0.929 1.595, -1.208 -0.516, 0.391

L-glutamine -1.572, 1.092 1.58, -1.098 0.601, -0.417 -0.332, 0.231

Vitamin C 2.171, -1.384 -0.945, 0.602 -0.998, 0.637 -1.244, 0.793

Linum usitatissimum 3.142, -1.915 -3.329, 2.029 0.404, -0.246 -1.045, 0.637

Multivitamin 0.909, -0.532 -0.67, 0.392 -0.028, 0.016 -0.576, 0.337

Protein powder -1.263, 0.663 0.771, -0.405 0.167, -0.088 0.891, -0.468

Alpha-lipoic acid -1.074, 0.551 -1.518, 0.779 1.354, -0.695 2.623, -1.346

Enzymes -0.544, 0.279 0.138, -0.071 -1.246, 0.639 2.304, -1.182

Fermented wheat germ extract -2.144, 1.047 1.596, -0.78 1.978, -0.967 -1.016, 0.496

Coenzyme Q10 3.104, -1.453 -2.48, 1.161 0.628, -0.294 -2.562, 1.199

Green tea extract -0.243, 0.113 -0.861, 0.399 2.659, -1.233 -1.498, 0.695

Homeopathic remedies 2.241, -1.021 -1.425, 0.649 -0.631, 0.287 -1.083, 0.493

Zinc -0.526, 0.235 0.54, -0.242 0.048, -0.022 0.06, -0.027

Modified citrus pectin 0.414, -0.169 -0.759, 0.311 0.574, -0.235 -0.282, 0.115

Calcium 2.33, -0.953 -1.758, 0.719 0.261, -0.107 -1.824, 0.746

Zingiber officinalis -2.403, 0.919 1.774, -0.679 0.645, -0.247 0.818, -0.313

Berberine 0.981, -0.375 -1.664, 0.637 1.641, -0.628 -1.224, 0.468

Ganoderma lucidum 0.627, -0.237 -0.802, 0.303 1.049, -0.396 -1.186, 0.448

Silybum marianum -1.347, 0.503 2.78, -1.038 -0.913, 0.341 -0.731, 0.273

Vitamin K 3.52, -1.282 -1.691, 0.616 -1.844, 0.672 -1.495, 0.545

Astragalus Spp -0.154, 0.055 -1.349, 0.485 1.706, -0.614 0.265, -0.095

Quercetin 0.739, -0.252 -0.488, 0.166 0.222, -0.076 -0.857, 0.292

Immune combination products1 1.994, -0.622 0.026, -0.008 -2.507, 0.781 -0.569, 0.177

Glycyrrhiza glabra 0.728, -0.216 -0.679, 0.201 0.947, -0.281 -1.435, 0.425

Boswellia serrata 2.146, -0.636 -1.344, 0.398 -0.723, 0.214 -0.921, 0.273

Withania somnifera 2.43, -0.72 -1.677, 0.497 -0.306, 0.091 -1.435, 0.425

Sesame oil -0.40, 0.10 -1.82, 0.46 0.85, -0.21 2.49, -0.63

Sulforaphane glucosinolate N/A N/A N/A N/A

Activated charcoal N/A N/A N/A N/A

Psyllium -0.26, 0.05 -1.03, 0.20 -0.37, 0.07 2.51, -0.49
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TABLE A3  Chi-Squared Analyses for Nutrition Encouragement Recommendations

Product Breast Cancer
n (%)

Colorectal Cancer
n (%)

Ovarian Cancer
n (%)

Pancreatic Cancer
n (%)

Chi-squared 
statistic

P value Cramer’s V

Protein foods1 77 (50) 56 (50) 37 (52) 27 (57) 0.91 0.82 0.05

Vegetables 82 (53) 51 (45) 37 (52) 20 (42) 2.67 0.46 0.08

Eating behaviours and education 62 (40) 46 (41) 27 (38) 24 (51) 2.23 0.53 0.08

Teas 63 (40) 31 (27) 33 (46) 12 (25) 10.56 0.01 0.17

Fruits 49 (31) 45 (40) 30 (42) 14 (29) 4.01 0.26 0.10

Nuts and seeds 46 (29) 31 (27) 25 (35) 16 (34) 1.46 0.69 0.06

Fats 48 (31) 33 (29) 23 (32) 15 (31) 0.21 0.98 0.02

Fasting 51 (33) 27 (24) 22 (30) 8 (17) 5.95 0.11 0.12

Water 38 (24) 29 (25) 23 (32) 8 (17) 3.62 0.31 0.10

Whole grains 31 (20) 26 (23) 16 (22) 11 (23) 0.47 0.92 0.04

Specific diets 38 (24) 20 (17) 19 (26) 9 (19) 2.85 0.42 0.09

Fermented foods 32 (20) 21 (18) 23 (32) 6 (12) 7.70 0.05 0.14

Whole foods 26 (16) 29 (25) 16 (22) 7 (14) 4.34 0.23 0.11

Herbs/spices 29 (18) 24 (21) 13 (18) 7 (14) 0.97 0.81 0.05

Low glycemic index foods 26 (16) 22 (19) 16 (22) 5 (10) 3.05 0.38 0.09

Dairy 24 (15) 17 (15) 11 (15) 9 (19) 0.44 0.93 0.03

Fibre 19 (12) 18 (16) 12 (16) 7 (14) 1.13 0.77 0.05

Soups and broths 12 (7) 15 (13) 9 (12) 10 (21) 6.66 0.08 0.13

Alliums 11 (7) 15 (13) 8 (11) 5 (10) 2.93 0.40 0.09

Juice 17 (11) 9 (8) 7 (9) 6 (12) 1.04 0.79 0.05

Coffee 9 (5) 9 (8) 4 (5) 8 (17) 6.84 0.08 0.13

Red meat 8 (5) 13 (11) 7 (9) 4 (8) 3.78 0.29 0.10

Sugar substitute 7 (4) 10 (8) 10 (14) 3 (6) 6.49 0.09 0.13

Apple cider vinegar 8 (5) 4 (3) 8 (11) 2 (4) 5.27 0.15 0.12

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47. 1: Red meat included as a separate recommendation.
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TABLE A4  Standardized Residuals for Nutrition Encouragement Recommendations

Product Standardized Residuals

Breast Cancer
(Recommended,  
Not Recommended)

Colorectal Cancer
(Recommended,  
Not Recommended)

Ovarian Cancer
(Recommended,  
Not Recommended)

Pancreatic Cancer
(Recommended,  
Not Recommended)

Protein foods1 -0.226, 0.232 -0.192, 0.197 0.095, -0.098 0.588, -0.604

Vegetables 0.665, -0.658 -0.593, 0.587 0.315, -0.312 -0.675, 0.668

Eating behaviours and education -0.221, 0.186 -0.055, 0.046 -0.442, 0.372 1.029, -0.865

Teas 0.972, -0.732 -1.499, 1.129 1.44, -1.085 -1.215, 0.915

Fruits -0.853, 0.639 0.749, -0.561 0.888, -0.665 -0.703, 0.527

Nuts and seeds -0.192, 0.128 -0.582, 0.388 0.681, -0.454 0.41, -0.273

Fats 0.04, -0.027 -0.29, 0.194 0.213, -0.142 0.114, -0.076

Fasting 1.168, -0.731 -0.802, 0.502 0.455, -0.284 -1.435, 0.898

Water -0.208, 0.122 0.078, -0.046 1.146, -0.671 -1.153, 0.675

Whole grains -0.463, 0.245 0.303, -0.16 0.119, -0.063 0.224, -0.119

Specific diets 0.598, -0.321 -1.015, 0.545 0.777, -0.417 -0.47, 0.253

Fermented foods -0.154, 0.08 -0.596, 0.311 2.013, -1.049 -1.274, 0.664

Whole foods -0.944, 0.477 1.31, -0.662 0.416, -0.21 -0.824, 0.416

Herbs/spices -0.051, 0.025 0.587, -0.284 -0.135, 0.066 -0.647, 0.314

Low glycemic index foods -0.318, 0.149 0.418, -0.196 0.908, -0.425 -1.186, 0.555

Dairy -0.094, 0.041 -0.188, 0.082 -0.083, 0.036 0.561, -0.244

Fibre -0.73, 0.302 0.412, -0.17 0.511, -0.211 0.056, -0.023

Soups and broths -1.501, 0.554 0.432, -0.159 0.17, -0.063 1.842, -0.679

Alliums -1.173, 0.395 1.075, -0.361 0.294, -0.099 0.104, -0.035

Juice 0.344, -0.116 -0.704, 0.237 -0.079, 0.026 0.561, -0.189

Coffee -0.874, 0.254 0.085, -0.025 -0.657, 0.191 2.259, -0.658

Red meat -1.349, 0.407 1.2, -0.362 0.445, -0.134 0.042, -0.013

Sugar substitute -1.451, 0.422 0.423, -0.123 1.891, -0.55 -0.351, 0.102

Apple cider vinegar -0.280, 0.070 -0.950, 0.240 1.950, -0.480 -0.420, 0.100

1 Red meat included as a separate recommendation.

TABLE A5  Chi-Squared Analyses for Nutrition Discouragement Recommendations

Product Breast Cancer
n (%)

Colorectal Cancer
n (%)

Ovarian Cancer
n (%)

Pancreatic Cancer
n (%)

Chi-squared 
statistic

P value Cramer’s V

Sugar 39 (25) 29 (26) 23 (32) 9 (19) 2.69 0.44 0.08

Refined grains 27 (18) 24 (21) 18 (25) 6 (13) 3.55 0.31 0.10

Red meat 21 (14) 19 (17) 16 (23) 3 (6) 6.3 0.10 0.13

Raw foods 10 (6) 19 (17) 7 (10) 12 (26) 14.87 0.002 0.20

Alcohol 9 (6) 9 (8) 9 (13) 2 (4) 4.08 0.25 0.10

Eating behaviours and education 8 (5) 7 (6) 8 (11) 2 (4) 3.48 0.32 0.10

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47.



CANDJournal | Volume 32, No. 2, June 2025  www.candjournal.ca | 39

ORIGINAL ARTICLE | Description of Naturopathic Care for Advanced Cancers

TABLE A6  Standardized Residuals for Nutrition Discouragement Recommendations

Product Standardized Residuals

Breast Cancer
(Recommended,  
Not Recommended)

Colorectal Cancer
(Recommended,  
Not Recommended)

Ovarian Cancer
(Recommended,  
Not Recommended)

Pancreatic Cancer
(Recommended,  
Not Recommended)

Sugar -0.174, 0.103 -0.031, 0.018 1.049, -0.622 -0.926, 0.549

Refined grains -0.561, 0.277 0.454, -0.224 1.11, -0.547 -1.049, 0.517

Red meat -0.547, 0.233 0.432, -0.184 1.541, -0.657 -1.571, 0.669

Raw foods -2.108, 0.797 1.336, -0.505 -0.629, 0.238 2.527, -0.955

Alcohol -0.771, 0.22 0.186, -0.053 1.571, -0.449 -0.822, 0.235

Eating behaviours and education -0.64, 0.169 -0.108, 0.029 1.571, -0.415 -0.606, 0.16

TABLE A7  Chi-Squared Analyses for Parenteral Recommendations

Product Breast Cancer
n (%)

Colorectal Cancer
n (%)

Ovarian Cancer
n (%)

Pancreatic Cancer
n (%)

Chi-squared 
statistic

P value Cramer’s V

Vitamin C (intravenous) 96 (62) 76 (68) 51 (72) 34 (72) 2.90 0.41 0.09

Mistletoe (subcutaneous) 62 (40) 60 (54) 29 (41) 25 (53) 6.36 0.10 0.13

Mistletoe (intravenous) 47 (31) 41 (37) 25 (35) 22 (47) 4.36 0.23 0.11

General nutrients (intravenous) 11 (7) 15 (13) 7 (10) 9 (19) 6.31 0.10 0.13

Artesunate (intravenous) 19 (12) 8 (7) 6 (8) 3 (6) 2.81 0.42 0.09

Dichloroacetate (intravenous) 9 (6) 9 (8) 2 (3) 5 (11) 3.45 0.33 0.09

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47.

TABLE A8  Standardized Residuals for Parenteral Recommendations

Product Standardized Residuals

Breast Cancer
(Recommended,  
Not Recommended)

Colorectal Cancer
(Recommended,  
Not Recommended)

Ovarian Cancer
(Recommended,  
Not Recommended)

Pancreatic Cancer
(Recommended,  
Not Recommended)

Vitamin C (intravenous) -0.696, 0.99 0.12, -0.171 0.505, -0.719 0.454, -0.645

Mistletoe (subcutaneous) -1.022, 0.94 1.21, -1.113 -0.621, 0.571 0.745, -0.685

Mistletoe (intravenous) -0.97, 0.715 0.259, -0.191 0.008, -0.006 1.347, -0.992

General nutrients (intravenous) -1.424, 0.499 0.786, -0.275 -0.275, 0.096 1.702, -0.597

Artesunate (intravenous) 1.201, -0.386 -0.772, 0.248 -0.254, 0.082 -0.67, 0.215

Dichloroacetate (intravenous) -0.324, 0.086 0.633, -0.167 -1.22, 0.322 1.109, -0.293
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TABLE A9  Chi-Squared Analyses for Other Common Recommendations

Product Breast Cancer
n (%)

Colorectal Cancer
n (%)

Ovarian Cancer
n (%)

Pancreatic Cancer
n (%)

Chi-squared 
statistic

P value Cramer’s V

Exercise (aerobic) 82 (53) 56 (50) 40 (56) 23 (49) 0.97 0.81 0.05

Acupuncture 46 (30) 26 (23) 19 (27) 12 (26) 1.51 0.68 0.06

Cannabis and cannabinoids 42 (27) 24 (21) 15 (21) 14 (29) 2.33 0.51 0.08

Hydrotherapy 35 (23) 13 (12) 18 (25) 6 (13) 8.49 0.04 0.15

Exercise (resistance) 31 (20) 14 (13) 15 (21) 10 (21) 3.53 0.32 0.1

Metformin 28 (18) 7 (6) 21 (30) 6 (13) 18.43 < 0.001 0.22

Yoga 25 (16) 16 (14) 13 (18) 4 (9) 2.37 0.50 0.08

Meditation and/or mindfulness 19 (12) 20 (18) 11 (15) 2 (4) 5.66 0.13 0.12

Low dose naltrexone 25 (16) 8 (7) 11 (15) 12 (26) 9.88 0.02 0.16

Massage therapy 19 (12) 8 (7) 13 (18) 3 (6) 6.76 0.08 0.13

Acetyl salicylic acid 20 (13) 2 (2) 8 (11) 3 (6) 11.33 0.01 0.17

NSAIDs 11 (7) 14 (12) 3 (4) 4 (9) 4.4 0.22 0.11

Dichloroacetate 4 (3) 12 (11) 3 (4) 4 (9) 8.51 0.04 0.15

Breast cancer: n = 154. Colorectal cancer: n = 112. Ovarian cancer: n = 71. Pancreatic cancer: n = 47.

TABLE A10  Standardized Residuals for Other Common Recommendations

Product Standardized Residuals

Breast Cancer
(Recommended,  
Not Recommended)

Colorectal Cancer
(Recommended,  
Not Recommended)

Ovarian Cancer
(Recommended,  
Not Recommended)

Pancreatic Cancer
(Recommended,  
Not Recommended)

Exercise (aerobic) 0.155, -0.162 -0.343, 0.359 0.465, -0.488 -0.323, 0.338

Acupuncture 0.73, -0.442 -0.737, 0.446 -0.01, 0.006 -0.171, 0.103

Cannabis and cannabinoids 0.632, -0.362 -0.704, 0.404 -0.612, 0.351 0.696, -0.399

Hydrotherapy 1.14, -0.548 -1.746, 0.839 1.285, -0.617 -0.947, 0.455

Exercise (resistance) 0.552, -0.261 -1.42, 0.671 0.572, -0.27 0.489, -0.231

Metformin 0.629, -0.276 -2.606, 1.144 2.817, -1.236 -0.577, 0.253

Yoga 0.361, -0.152 -0.223, 0.094 0.695, -0.293 -1.163, 0.491

Meditation and/or mindfulness -0.406, 0.161 1.241, -0.491 0.447, -0.177 -1.73, 0.685

Low dose naltrexone 0.536, -0.222 -2.062, 0.852 0.201, -0.083 1.966, -0.812

Massage therapy 0.423, -0.15 -1.282, 0.455 1.791, -0.636 -0.986, 0.35

Acetyl salicylic acid 1.86, -0.57 -2.458, 0.754 0.769, -0.236 -0.517, 0.159

NSAIDs -0.512, 0.154 1.528, -0.461 -1.199, 0.362 0.042, -0.013

Dichloroacetate -1.72, 0.434 2.043, -0.516 -0.607, 0.153 0.706, -0.178


