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ABSTRACT

Background: Healthcare professionals have the responsibility to educate their patients on natural health products (NHPs),
yet the assessment of NHP quality throughout North America remains relatively subjective and prone to biases. This study
aims to qualify multi-ingredient NHPs, based on the subjective and empirical attributes sought by naturopathic doctors (NDs)
who regularly prescribe them.

Methods: This study was divided into two phases. Phase 1 involved virtual interviews with eight experienced NDs across
North America. Phase 2 was an online survey of licensed and practicing NDs based on the key themes extracted from
Phase 1.

Results: Using an inductive approach to qualitative analysis in Phase 1, four key themes were extracted: sourcing, labelling,
monographs, and third-party testing, with each one having several sub-themes. Phase 2 revealed that sourcing was the most
important theme, specifically from manufacturing companies that adhere to good manufacturing practices (GMPs), followed
by products on which labels provide specific details of the active compounds. Third-party testing ranked third, especially
if used to verify that ingredients match the label, and monographs should include referenced evidence on the therapeutic
efficacy specific to the recommended dose of the product.

Conclusion: NDs believe that the strongest measure of complex NHP quality is the manufacturing company’s ability to adhere
to GMPs. Third-party testing could be used to verify standards of quality with product details included in labels and ample
referenced evidence in monographs.

Key Words Natural health products (NHPs), quality assessment, naturopathic medicine, good manufacturing practices (GMPs),
third-party testing, North American NHP standards; naturopathic doctors (NDs) product preferences

INTRODUCTION

The landscape of natural health products (NHPs) has significantly
evolved, reflecting a growing integration of herbal and dietary
supplements into healthcare regimes. These products contain
vitamins, minerals, herbal and homeopathic medicine, and tradi-
tional medicines, aimed to support human health and wellness'?.
In an American survey conducted in 2017 and 2018, it was found
that 57.6% of adults aged 20 and over had used an NHP within
the past 30 days®.

Regulatory efforts in the United States, governed by the
Dietary Supplement Health and Education Act (DSHEA) of
1994, underscore a commitment to safeguard consumer health
while supporting industry innovation®. In the United States,
dietary supplements are primarily regulated through post-market

surveillance. Manufacturers are not required to demonstrate safety
and efficacy to obtain product approval by the DSHEA unless they
contain botanical ingredients.

Similar regulatory efforts in Canada were established by Health
Canada under the Natural Health Products Regulations of 2004,
setting a benchmark for the safety, efficacy, and quality of these
products’. In contrast to the regulatory frameworks of the United
States, Canada has established much stricter regulations for NHPs.
In addition to obtaining product and site licensing requirements,
adhering to good manufacturing practices (GMPs), adverse reac-
tion reporting, clinical trial requirements, and strict labelling
guidelines, Health Canada monitors both the manufacturing and
post-marketing processes’.

Despite these efforts, challenges persist in ensuring the consis-
tent quality and safety of NHPs across markets®. Recent incidents
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of poor-quality NHPs reaching the market have highlighted the
limitations of current regulatory mechanisms and underscored
the need for enhanced standards and methodologies for prod-
uct evaluation’. The workshop on “Addressing Challenges in
the Assessment of Botanical Dietary Supplement Safety,” hosted
by the National Toxicology Program (NTP) in 2016,° aimed to
address these challenges by clarifying methods for establishing
phytoequivalence, active constituent(s), and phytodynamics of
botanicals, marking a significant step towards refining quality
assessment practices.® This resulted in the establishment of the
Botanical Safety Consortium (BSC), which represents a collabo-
rative effort to advance the science of botanical safety evaluation
and to enhance the botanical dietary supplement industry’s ability
to bring safe products to the market.” This initiative is critical in
bridging the gap between regulatory standards and the complex
nature of botanical products, offering a framework for compre-
hensive safety assessment.

Nonetheless, there are incidents where complex NHPs have
had hidden ingredients'®'*'* or where botanical supplements
vary due to individual differences in the parts of the plant
being used, where raw materials are grown, when they are har-
vested, or how components are extracted.”” As well described
in a 5-part series,” dietary supplement regulations have much
room for improvement, especially for multi-ingredient and com-
plex formulations.

Currently, individual assays in laboratory settings assess prod-
ucts for their identity, purity, and potency of ingredients, allowing
a quality rating scale to compare products objectively. Unfortu-
nately, such databases for multi-ingredient NHPs are lacking. The
persistent issue of NHPs failing to meet quality and safety stan-
dards, despite regulatory oversight, necessitates a re-evaluation
of current practices."* This study, therefore, aims to contribute
to this evolving landscape by developing an understanding of
how NDs qualify multi-ingredient NHPs, in the hopes that the
insights gained will help practitioners, industry, and policymak-
ers hone in on the most important determining factors for NHP
quality assessment.

This study employed a mixed-methods approach across two
phases to develop a comprehensive understanding of factors
influencing product quality from the perspective of NDs. The
methods, modes of advertising, consent forms, and assurance of
confidentiality were all approved by the Research Ethics Board
(REB) of the Canadian College of Naturopathic Doctors (CCNM)
in Toronto, Ontario.

NDs, especially with statutory registration/occupational licens-
ing, are very likely to have extensive training in and to make fre-
quent use of single-ingredient and multi-ingredient NHPs in their
clinical practice,”” much more so than pharmacists,'® registered
dieticians,” and various conventional medical professionals.'®
NDs were therefore selected as the main subject experts to provide
insight on what factors must be considered to properly evaluate
the quality of NHPs.

Participants were selected through targeted advertisements in
naturopathic community newsletters and social media groups,
ensuring that a diverse range of experiences and perspectives
were represented. Participants were given CA$50 to thank them
for their time.

A first come, first served basis was used to accept participants
based on the inclusion criteria (must have a minimum of 5 years
of clinical experience; no more than two participants from the
same province or state as a previously interviewed participant;
must have signed the consent form to participate in the study).
Recruitment ceased once data saturation was obtained and any
turther interviews failed to produce added insights. Eight inter-
views were conducted.

Zoom calls were recorded, interviews were transcribed by a neu-
tral third party and then submitted to the participant for accu-
racy. Each interview consisted of several pre-set questions, as
well as questions that may have emerged from a previous inter-
view. Such an inductive interview approach allows for flexibility
in subsequent interviews on the themes and topics learned from
previous interviews.

Transcriptions underwent a detailed thematic analysis after each
interview was conducted. The data were meticulously coded, and
emerging themes were identified and categorized. These emerging
themes and topics were then used in subsequent interviews for
further elaboration, until no new themes or topics surfaced. This
rigorous process was informed by the principle of grounded the-
ory, ensuring that the development of the quality assessment tool
was firmly rooted in empirical data.

The themes and sub-themes that emerged from these interviews
and the subsequent qualitative analysis formed the survey to be
used in Phase 2. Preliminary drafts were then reviewed by inter-
view participants to validate the findings and ensure they accu-
rately reflected the NDs’ perspectives on NHP quality.

The survey phase targeted a broader pool of licensed, practicing
NDs across Canada and the United States, with the aim of col-
lecting at least 150 responses. Similar recruitment channels to
Phase 1 were utilized, leveraging the study’s growing network and
reputation within the naturopathic community to ensure a high
response rate. Participants were entered in a draw for a prize of
CA$250 to encourage their contribution.

Building on the qualitative insights from Phase 1, Survey Monkey
(an online platform for survey data collection and analysis) was

CAND I Volume 31, No. 4, December 2024

www.candjournal.ca |



ORIGINAL RESEARCH | NHP Quality via Naturopathic Expertise

CAND).

used to ask respondents to rate the importance of each iden-
tified theme on a 5-point Likert scale and rank the themes in
order of importance. This quantitative approach allowed for the
statistical validation of the qualitative findings, ensuring that
the most significant factors influencing NHP quality were accu-
rately captured. Forcing participants to rank the order of factors
they use to assess NHP quality prevented all factors from being
top-rated. The open-ended question “is there anything you feel
is missing or worth considering?” was asked for each theme,
allowing further insight with nuanced feedback that enriched
the data set.

Data Analysis

The survey responses were analyzed using statistical methods to
identify mean scores and standard deviations for each theme.
Open-ended responses were then analyzed qualitatively to sup-
port or enhance the quantitative findings.

Ethics approval was provided by the REB of CCNM in Toronto,
Ontario.

RESULTS

Phase 1: Qualitative Analysis

Participants

Sixty-seven willing participants submitted an application to be
interviewed, most of whom were rejected due to their geographic
location being the same as a previous interviewee. Ultimately,
eight virtual interviews were conducted with licensed NDs in
Canada and the United States. Participants practiced in the fol-
lowing locations: two from Alberta and one each from British
Columbia, Ontario, Nova Scotia, Vermont, Arizona, and Oregon.

Data Analysis

By the eighth interview, data saturation was reached, indicat-
ing a comprehensive capture of perspectives on NHP quality.
With each interview, themes clearly emerged, resulting in four
main themes: Sourcing, Labelling, Monographs, and Third-party
testing. Within each of these themes, several sub-themes were
grouped to ultimately formulate the survey used in Phase 2 (see
Appendix A for the full survey).

Phase 2: Survey Results

Participants

A total of 309 valid responses were obtained (after 13 were rejected
because the respondent was not a licensed and practicing naturo-
pathic doctor/physician in either Canada or the United States).
Of these, 192 were Canadians from seven different provinces
(see Table 1), and 117 were Americans from 18 different states
(see Table 2).

Data Analysis

Sourcing: As outlined in Figure 1, adherence to GMPs was consid-
ered important, with a notable 76 participants (31.2%) prioritizing

TABLE 1 Canadian Participants and the Provinces in Which They Practice

Total Canadians 192
Alberta AB 16
British Columbia BC 39
Manitoba MB 1
New Brunswick NB 2
Nova Scotia NS 2
Ontario ON 127
Saskatchewan SK )

TABLE 2 American Participants and the States in Which They Practice

Total Americans 117
Arizona AZ 15
Arkansas AR 1
California CA 20
Colorado (¢0) 7
Connecticut CT B
Hawaii HI 2
Idaho ID 1
Illinois IL 2
Michigan Ml 1
Minnesota MN 12
New Hampshire NH 4
New Mexico NM

North Dakota ND 1
Oregon OR 17
Pennsylvania PA 1
Utah ut 3
Vermont VT 6
Washington WA 18

it as the most significant factor, compared with 35 (14.4%) and 26
(10.7%) participants ranking it second or third. Additionally, the
manufacturing process (e.g., cold-pressed, hydrolyzed) and pref-
erence for organic products were considered influential, with 39
(16.0%) and 40 (16.5%) participants deeming it the most note-
worthy consideration, respectively.

Labelling: Figure 2 highlights the importance of identifying active
constituents and/or standardized compounds in addition to the
amount per capsule/serving, with a substantial 110 participants
(47.0%) identifying it as the most crucial label information.

Monographs: As summarized in Figure 3, the demonstration of
therapeutic efficacy was deemed most important, with 57 partici-
pants (26.3%) rating it as a top priority. The effective dose detailed
in the monographs followed closely, with 43 participants (19.8%)
prioritizing it as the most significant factor.
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FIGURE 1 Ranking of Items That Define Quality Sourcing
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FIGURE 2 Ranking of Items That Define Quality Labelling

Third-Party Testing: Figure 4 summarizes the relative importance
of evaluating third-party testing criteria for NHPs. The alignment
of ingredients with those listed on the product label had 93 partic-
ipants (44.5%) ranking it as the primary concern.

DISCUSSION

In the realm of dietary supplements, adherence to GMPs is vital
for ensuring product safety and quality. GMPs, as set by regu-
latory authorities such as Health Canada and the US Food and
Drug Administration (FDA), establish comprehensive require-
ments for manufacturing, testing, and quality assurance that help
ensure dietary supplements are safe for consumption and free
from contamination and inconsistencies. Despite GMPs being a
top-ranked consideration by NDs in selecting high-quality NHPs,
it is by far not the only consideration and, alone, would not be
adequate in NHP quality assessment.

With the knowledge NDs have in botanical, nutrient, and ortho-
molecular compounds, it is not surprising that the largest number
of surveyed participants would examine the active constituents
and/or standardized compounds and their amount per capsule/
serving when judging the quality of an NHP. These sub-themes
stood above the botanical name, species, or part used described
on a label, but all these sub-themes had some importance and
are worth highlighting in high-quality NHPs. Practitioners must

Efficacy
Effective dose
Adverse effects

Ingredient form

Fewest
ingredients

Synergy

Lab testing
results

0% 10% 20% 30% 40% 50%
B First B Second W Third

FIGURE 3 Ranking of Items That Define Quality Monographs
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Unadulturated

Ingredient purity
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FIGURE 4 Ranking of Items That Define Quality Third-Party Testing

be highly familiar with each of these aspects, while industry and
policymakers need to ensure transparency in these areas. This is
emphasized if third-party testing can certify that ingredient labels
were accurate in their reporting of included ingredients. The
critical evaluation of third-party testing to verify product claims
aligns with the increasing consumer demand for transparency and
accountability in health product manufacturing.

The emphasis on therapeutic efficacy within product mono-
graphs is another finding that aligns with current trends in evi-
dence-based practice. Practitioners prioritize products that not
only comply with manufacturing standards but also demonstrate
clear, substantiated and evidence-informed benefits. This is cru-
cial in a market where the therapeutic claims of NHPs can vary
widely, and where both traditional and scientific validation can
significantly influence both clinical outcomes and patient trust.
The study found that product monographs need to provide evi-
dence for the product’s efficacy at the suggested dose. Thereaf-
ter, there is a relatively even distribution between the desire for
monographs to discuss adverse effects and justify the ingredient
form. This focus on efficacy echoes the broader healthcare indus-
try’s shift towards rigorous clinical validation and the necessity for
NHPs to meet these high standards to be considered viable ther-
apeutic options.

Moreover, the prioritization of accurate labelling and the verifica-
tion of ingredients through third-party testing cannot be overstated.
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In an industry plagued by instances of mislabelling and adulter-
ation, third-party verification acts as a crucial safeguard, which
was reflected as highly important in this study’s findings. Research
has shown that products undergoing third-party testing are more
likely to meet their label claims and be free from contaminants,
thereby enhancing consumer trust and safety.'” This was consis-
tent with the findings from this study where an even distribu-
tion was found between the desire to have third-party testing for
product purity, unadulterated contents, ingredient purity, and the
manufacturing process. Relying on third-party testing not only
supports regulatory compliance but also aligns with consumer
advocacy for greater transparency and accountability in dietary
supplement production® and is consistent with the professional
expectations revealed in this study.

Though the United States has the world’s largest NHP market,*!
the FDAs Office of Dietary Supplement Programs continues to
rely on manufacturers to ensure the safety and adequacy of their
products.? In Canada, on the other hand, NHPs are regulated
more like drugs, with even more stringent legislation passed in
June 2023.

With 192 Canadian NDs from 7 different provinces and 117
American NDs from 18 different states, the distribution of par-
ticipants in this study ensured a wide representation from both
countries, offering a robust foundation for analyzing their per-
spectives on the quality of NHPs.

The use of both interviews and surveys ensured a robust, evi-
dence-based approach to tool development, enhancing its valid-
ity and utility for NDs assessing NHP quality. This methodology
provided a detailed and justified approach to understanding and
developing a quality assessment tool for complex NHPs. The
mixed-methods design, combining inductive qualitative inter-
views with surveys, offered an understanding of the factors that
influence NHP quality from the perspective of naturopathic prac-
titioners. This comprehensive approach helps provide a unified
framework for the assessment of complex NHPs.

The sample size in this study is small. However, the number of
interviews was sufficient to draw necessary conclusions, so addi-
tional interviews would not likely offer a greater benefit. The study
adopted an inductive approach to qualitative data collection,
allowing themes to naturally emerge from the interviews. This
method enabled a deep, contextual understanding of the factors
NDs consider when assessing the quality of NHPs. The iterative
nature of the interviews, akin to a Bayesian statistical method, but
for qualitative research, enhanced the richness of the data col-
lected. Interview participants were also given a week to review the
draft version of the survey to ensure that everything they person-
ally felt was crucial to include had, in fact, been included, thereby
reducing any potential interviewer bias.

To provide adequate data for the statistical processing of Phase 2,
Reise, Waller, and Comrey* suggest that a sample size of 50 would
be very poor, progressively increasing to a sample size of 1000 that

they deem to be excellent. However, the sample size should reflect
the number of variables being evaluated. Carpenter* suggests the
minimum standard used in communications research of 5 par-
ticipants to every variable is sufficient. With the 4 main themes
and 29 sub-themes in the survey, it can be argued that a total of
150 participants is sufficient.

Another bias could be underlined with the large number of
survey participants from Ontario, reflecting the location where
the study took place. The distribution of participants, though
wide, does not adequately reflect the distribution of practicing
NDs in Canada and the United States.

Future studies should consider the application of the Delphi tech-
nique, which involves multiple rounds of surveys to gather expert
opinions and achieve consensus on the key criteria. By engaging a
panel of experts in various industries (such as naturopathic medi-
cine, pharmacology, and regulatory affairs), the Delphi technique
could be used to systematically refine the priorities identified in
this study, such as GMP adherence, detailed labelling, therapeutic
efficacy, and third-party testing.

Though guidelines and policies can certainly be enhanced with
these survey results, it is the compliance procedures that tend to be
lengthy, costly, and challenging to execute for 100% of the market.
We therefore suggest using consensus results from the Delphi tech-
nique to develop a digital quality assessment that ranks complex,
multi-ingredient NHPs, much like some existing platforms offer
for single-ingredient products. This system would provide a stan-
dardized framework for evaluating the safety, efficacy, and trans-
parency of NHPs, facilitating informed decision-making for both
practitioners and consumers. Future regulatory policies and prac-
tices for NHPs could also consider implementing a scoring system
to enhance product quality assurances and product comparisons.

An ND’s selection of NHPs relies heavily on the manufactur-
ing company’s reputation and its ability to adhere to GMPs and
high-calibre extraction processes. The more transparency an NHP
company can provide, the more likely the product will be con-
sidered to be of high quality. Sourcing, labelling, monographs,
and third-party testing emerged as the four main themes to assess
quality NHPs, with several sub-themes identified for each. For
sourcing, participants placed the greatest importance on adher-
ence to GMPs, followed by the inclusion of details of the man-
ufacturing process (i.e., cold-pressed, hydrolyzed, etc.) provided
on the product label or in the product monograph. Detailed label-
ling, including specific information on active constituents and/
or standardized compounds, along with their amount per cap-
sule/serving, was highly valued. The inclusion of monographs
with referenced evidence on therapeutic efficacy relative to the
recommended dosage was also deemed important. There was a
strong preference for evidence-based information supporting
product claims. Using external verification to ensure that prod-
uct ingredients match their labels accurately establishes a sense
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of trust in NHP production. This underscores the value placed on
product authenticity and purity. This analysis confirmed the rela-
tive importance of each factor in the quality assessment of NHPs,
facilitating the development of a unified framework for assessing
NHP quality that encapsulates these key elements.
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Keep in mind that this is not a patient scenario but how you determine or rank the quality of one product versus another.
1.  What interested you in participating?

2. How do you define “quality” with regards to multi-ingredient NHPs?
Purity
. Effect dose
Synergy
. Bioavailability
Lack of fillers
Organic
. Made in (Canada, US, Europe, S. America, China....)
. Ethical cultivation
Specifics on SE, part provided on label
Potency of SE
. Customer support
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3. There are many NHPs that have many ingredients in them, for example a product for Joint Pain. Different brands and options
on the market may have different ingredients or different amounts too. How do you, as an ND, choose the “best” NHP for your
patient among so many options?

4. Ifyouwere to have a top 5 list of must-haves for a quality NHP to receive your seal of approval for the best quality product, what
would they be?
a. (for each of the above) Can you elaborate and explain why that’s important to you?

5. Do you have your own dispensary or use an online database?
6. What do you feel is missing from current online databases that show you available products?

Please note that an inductive interview approach allows for flexibility in subsequent interviews. Themes and topics learned from one
interview can influence future interview questions: E.g.: if a previous ND spoke of purity, a subsequent interview can ask “Other NDs have
mentioned purity but that wasn’t in your top 5, why not?”

1. “I'malicensed and practicing naturopathic doctor/physician in either Canada or the US.”
- Yes
- No

2. “In what state or province are you licensed and practicing?”

3. “To better understand how sourcing can be rated in an objective measure of quality of an NHP, please rank the following from
the most important to the least important:”
- The geographic location of the product manufacturing company
- The geographic source of the raw ingredients in the product
- The product company adheres to Good Manufacturing Practices (GMPs)
— The product label or monograph includes the manufacturing process (i.e., cold-pressed, hydrolyzed, etc.)
- The product monograph discusses the carbon impact of the manufacturing process
- The product ingredients were obtained through certified fair-trade sources
- The product ingredients are demonstrated to be sustainably sourced
- The final product is 100% organic (or as close to it as possible)
- The final product is 100% non-GMO (or as close to it as possible)
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4. “Do you have any additional comments you would like to make about what should be included in the assessment of quality
sourcing?”

5. “The following emerged as important measures of quality that should be included in a quality label. Please rank the following

from the most important to the least important:”

The product label specifies the species and parts used of the botanical ingredient

The product label specifies the form of the ingredient (e.g., liposomal, chelated, nano, etc.)

The product label highlights potential allergens

The product label identifies active constituents and/or standardized compounds in addition to the amount per
capsule/serving

6. “Do you have any additional comments you would like to make about what should be included in the assessment of quality
labelling?”

7. “To better understand what elements are deemed crucial for inclusion in a quality monograph, please rank the following from

the most important to the least important:”

The product monograph explains why certain non-medicinal ingredients and fillers are included (unless the product
is absent of them)

The product monograph provides evidence on therapeutic efficacy, including its magnitude of benefit

The product monograph provides evidence on the dosing used in studies, with a clear effect dose or rationale for the
dose included in the product’s formula

The product monograph provides evidence for the combination of ingredients used, including synergy, interactions
or pharmacodynamics if applicable

The product contains the fewest number of ingredients possible to ensure the effective dose can be obtained

The product monograph provides evidence on the form of the ingredient used, including bioavailability and
pharmacokinetics

The product monograph clearly outlines any known adverse effects

The product monograph provides a rationale for shelf-life and storage, including data on oxidation and denaturing
The product monograph includes results of third-party testing

8. “Do you have any additional comments you would like to make about what should be included in the assessment of quality
monographs?”

9. “We ask that you rank the following from the most important to the least important regarding third-party testing:”

Third-party testing has been used as part of an assessment of Good Manufacturing Process (quality assessment of
the facility)

Third-party testing has been used to assess the absence of heavy metals, toxins or contaminants in raw ingredients
Third-party testing has been used to assess the purity of each raw ingredient (i.e., unadulterated ingredients)
Third-party testing has been used to assess the strength of each raw ingredient (i.e., potency of extracts)
Third-party testing has been used to assess the absence of heavy metals, toxins or contaminants in final products
Third-party testing has been used to ensure the ingredients match the product label

Third-party testing has been used to assess the shelf-life of the final product

10. “Do you have any additional comments you would like to make about what should be included in the assessment of quality
third-party testing?”

11. “We now ask that you rank these four themes from the most important to the least important:”

Sourcing

Labelling
Monograph
Third-party testing
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