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A B S T R A C T

Objectives: To assess chiropractic (DC) and naturopathic doctors’ (ND) pediatric care natural health product
(NHP) recommendations.
Design: Surveys were developed in collaboration with DC and ND educators, and delivered as an on-line national
survey. NHP dose, form of delivery, and indications across pediatric age ranges (from newborn to 16 years) for
each practitioner’s top five NHPs were assessed. Data were analyzed using descriptive statistics, t-tests, and non-
parametric tests.
Results: Of the 421 respondents seeing one or more pediatric patients per week, 172 (41%, 107 DCs, 65 NDs)
provided 440 NHP recommendations, categorized as: vitamins and minerals (89 practitioners, 127 re-
commendations), probiotics (110 practitioners, 110 recommendations), essential fatty acids (EFAs: 72 practi-
tioners, 72 recommendations), homeopathics (56 practitioners, 66 recommendations), botanicals (29 practi-
tioners, 31 recommendations), and other NHPs (33 practitioners, 34 recommendations). Indications for the NHP
recommendations were tabulated for NHPs with 10 or more recommendations in any age category: 596 total
indications for probiotics, 318 indications for essential fatty acids, 138 indications for vitamin D, and 71 in-
dications for multi-vitamins.
Conclusions: This is the first study documenting the pediatric NHP recommendations of two popular com-
plementary medicine professions. Common NHPs at standard doses are the most frequently recommended
products, with use and doses adjusted according to age. High-quality evidence regarding the efficacy, safety, and
dosing for NHP use in children is scarce; development of evidence-informed pediatric guidelines is re-
commended, particularly for the most commonly used and recommended NHPs.

1. Introduction

Pediatric use of complementary therapies, documented in at least
160 studies, includes a broad variety of modalities. Pediatric use of
complementary therapies, documented in at least 160 studies, includes
a broad variety of modalities.1,2 The most commonly used are natural
health products (NHPs), spinal manipulation, massage, and acu-
puncture.1,2 Most of these studies describe patient-reported use, typi-
cally assessed through surveys deployed at conventional medical set-
tings. Many of the therapies described in those surveys include

commercially available NHPs, such as vitamins, minerals, and com-
monly available herbal preparations and homeopathic remedies. These
studies suggest significant pediatric NHP use, almost half of children
generally3,4 and up to 80% in children with chronic conditions.4–8 Pe-
diatric use of NHPs is of particular interest because of the potential
differences in pharmacokinetics between children and adults, and most
of the evidence and safety information on complementary therapies is
based on adult studies.

Several studies have reported that parents primarily choose NHPs
without the advice of a health care provider, using instead information
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about the products gleaned from various media sources or family and
friends.9–11 Chiropractic (DC) and Naturopathic doctor (ND) NHP re-
commendations for pediatric patients have not been described, even
though many DCs and NDs provide care to children.2,9,12

We therefore assessed the most frequently recommended NHPs of
Canadian DCs and NDs for children in their practice to explore common
pediatric NHP clinical recommendation patterns and the potential
safety concerns for the commonly recommended NHPs.

2. Methods

2.1. Survey development

As described in detail elsewhere,12 the survey was developed by
experienced survey researchers in collaboration with DC and ND edu-
cators using standard survey methodology, based on the relevant lit-
erature. DCs and NDs were surveyed in both 2004 and 2014; the 2004
survey information on NHP use was minimal and not comparable to the
comprehensive 2014 data described here. In the 2014 survey, both ND
and DC participants were invited to name up to five of their most
commonly used NHPs, and describe dose, form of delivery, and in-
dications across pediatric age ranges (from newborn to 16 years).

2.2. Participant recruitment

We used an online survey system. To maximize response rate,
Canadian DCs and NDs were sent emails with a link to the questionnaire
from participating provincial (DC) and national associations (ND),
provincial regulatory bodies (DC and ND), or educational colleges (DC
and ND). All surveys were deployed using accepted methodology for e-
surveys.13 Criteria for respondent eligibility were: 1) provided informed
consent (participated in the survey), and 2) saw children less than 16
years of age in their practice.

2.3. Analysis

The primary analysis is descriptive (frequencies, percentage). Chi-
square and z-test for population proportions are used for comparing
answers between groups. All comparisons are two-tailed and considered
statistically significant at p < 0.05. Respondents did not answer all
questions; results are based on all available data.

Text responses were quantized14 using a summative content analysis
approach.15 One author (AP) did the initial coding and category de-
velopment; a second author (LS) reviewed the results; all discrepancies
were discussed until consensus was achieved. Refinement and collap-
sing of categories was reviewed by all authors, with discrepancies re-
solved through discussion until consensus was achieved. At least 10
responses identifying an NHP or indication were deemed necessary for
recognizing a final category or undertaking descriptive analysis.

Many responses were incomplete. For a case (i.e., a mentioned use
of a specific NHP by a practitioner) to be included in analyses, it had to
specify the NHP name and indicate use in at least one of the five age
categories. The quantizing process and calculations used all available
data.

The survey received ethical approval from the University of Alberta
Human Research Ethics Board.

3. Results

553 DCs (15.5%) and 162 NDs (36%) responded to the survey. Of
the 449 respondents seeing one or more pediatric patients per week,
172 (41%, 107 DCs, 78%, 65 NDs) responded to questions regarding
NHP recommendations. There was no significant difference in age
(t= 0.662, 434df, p= 0.51), years of experience (t= 1.197, 435df,
p= 0.23), location of business (X2= 4.50, 4df, p= 0.34), degree of
undergraduate education (z= 1.916, p=0.06), post-graduate

pediatric education (z=-0.632, p= 0.53), comfort in treating pediatric
patients (X2= 0.03, 4df, p= 0.99), and number of patients per week
(t= 1.897, 434df, p= 0.07) between the practitioners seeing pediatric
patients who answered questions on NHP use, and those who did not
(data not shown). Fifteen survey cases, providing only the name of an
NHP with no other information, were removed. Twice as many NDs
(68%) relative to DCs (34%) recommended NHPs in their practice
(z= 8.3, p < .001).

3.1. NHP use recommendations

Responding practitioners provided 440 pediatric NHP re-
commendations clustered into six main types: vitamins and minerals
(29%), probiotics (25%), essential fatty acids (EFAs, 16%), homeopathics
(15%), botanicals (8%), and other NHPs (7%). A chi-squared compar-
ison of ND to DC use for these categories showed no statistical differ-
ence between the professions (X2= 5.79, 5 df, p= 0.327, data not
shown), so combined profession data is used. Each NHP type is de-
scribed more fully below, including forms of delivery.

3.1.1. Vitamins & minerals
Eighty-nine practitioners indicated 127 vitamin and mineral re-

commendations, including commercial preparations sold as multi-
vitamins. Amongst the vitamins and minerals, Vitamin D was the most
commonly recommended NHP (n=46), with few others mentioned
more than twice (Fig. 1). Individual minerals recommended were cal-
cium, iron, magnesium, potassium, and zinc; “other vitamins/minerals”
were unspecified or practitioner-specified combinations. Primary de-
livery forms were tablets, capsules, powders, and liquids.

3.1.2. Probiotics
110 practitioners indicated recommending probiotics. The generic

term probiotic was used by all respondents except two who specified
Acidophilus. The most common delivery forms were liquids/drops,
powders, and capsules.

3.1.3. Essential fatty acids (EFAs)
72 practitioners indicated recommending EFAs. These were pri-

marily listed as “fish oil” and “omega three fatty acids” (n=61),
though EPA (eicosapentaenoic acid) and DHA (docosahexaenoic acid)
were sometimes listed. Common delivery forms were liquids and cap-
sules.

3.1.4. Homeopathics
56 practitioners indicated 66 homeopathic recommendations, with

few specific remedy names except one brand of topical ointment for

Fig. 1. Vitamin & Mineral recommendations by practitioners (n= 127).
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abrasions with 12 mentions. Homeopathics were predominantly re-
commended as pellets (a common delivery form, usually lactose-based),
liquids, and topical creams or salves.

3.1.5. Botanicals
33 practitioners indicated 34 botanical NHP recommendations. This

category includes all substances prepared from plants, and can com-
prise powdered whole forms as well as extracts. Botanicals may be
single herb preparations, such as calendula cream, tea tree oil, or el-
derberry tincture, or mixtures. Specific botanicals were rarely men-
tioned; castor oil (Ricinus communis; n= 4), arnica (Arnica montana;
n= 3) and elderberry (Sambucus nigra; n= 3) had the most re-
commendations. The delivery forms varied widely: external applica-
tions included packs, compresses and poultices, creams and salves, to-
pical oils, sprays, and baths; internal delivery included inhalation,
sprays, infusions, and ingested tinctures, oils, tablets, and capsules.

3.1.6. Other NHPs
29 practitioners indicated 31 recommendations for NHPs not in-

cluded in the above categories. Individual NHPs (n=9) included 5HTP
(5-hydroxytryptophan), enzymes, colostrum, glucosamine, glutamine,
and lysine. This category also includes cross-category commercial
blends (n=4), and unspecified practitioner blends and NHP lists pro-
vided as a single answer (n=18). Delivery forms were capsules and
tablets.

3.2. NHP recommendation indications and dosing

Table 1 summarizes the data for the specific NHPs with n≥ 10 re-
commendations in at least one age category: probiotics, essential fatty
acids, Vitamin D, and multivitamins. It provides basic information
about the number of practitioners recommending the NHP in each age
category, the primary indications provided by practitioners for each
NHP, and a column providing a summary of current review papers that
include pediatric populations regarding the general safety of the NHP.

The practitioners’ dosing ranges for each age category are also
provided for each NHP in Table 1. While the survey requested dosing
information, there was no consistency in dosing reporting or inclusion
of concentration values. Thus, most quantity indicators (e.g., ¼ tsp, 2
drops, as per bottle instructions) provided no indication of the effective
dose. Dosing is likely related to the indication(s) for use, but there was
not enough data to assess for relationships between dosing and in-
dications.

Aside from probiotics, recommendations for NHP use in newborns
and infants is lower than for the older patients. The above indications
were the primary uses for the most commonly mentioned NHPs; there
are not enough data to assess relationships between the other NHPs and
reported indications, or to test for relationships between different de-
livery forms or dosing of NHPs and indications.

4. Discussion

To our knowledge, we present the first summary of pediatric NHP
recommendations by DCs and NDs who see one or more pediatric pa-
tients per week. There are few general pediatric population surveys of
complementary medicine use concurrent with this survey (2014) for
comparison, and fewer identify the individual NHPs. Table 2 presents
data from one provincial survey of pediatric NHP use (2007–2009,
Godwin),3 the USA National Health Interview Survey (all ages, NHIS),9

and the North American most frequently purchased supplements (all
ages, TABS) in 2014.26 While the proportions show clear differences
(discussed further below), all top NHPs in each survey match our top
NHPs, suggesting that the most common NHPs used by the public also
comprise the most frequently recommended NHPs by responding
practitioners. Surveys of complementary medicine use in specific con-
dition populations often show higher levels of use.5–7

The USA NHIS survey does not include vitamin and mineral data,
but their top three non-vitamin/mineral supplements match our sur-
vey’s top three results. The Godwin data is from five to seven years
earlier than our survey, and the NHIS two years previous. In that time,
evidence has accumulated that vitamin and mineral supplementation
generally is not needed except in certain situations.27

Similarly, since 2009, rigorous EFA evidence has been increasing9,28

along with interest in probiotic/intestinal biome research.29 The TABS
data suggest that public EFA and probiotics use were catching up with
professional recommendations in 2014. Patterns of NHP use by the
public change slowly regardless of the current available evidence.30

With no prior published information on practitioner recommendations,
we do not know how practitioner recommendation patterns are affected
by emerging evidence or the impact of other clinical practice con-
siderations such as dietary sources of vitamins and minerals.

Like most surveys of health care professionals, the primary limita-
tion of our work is the relatively low response rate. We attribute this to
the high level of burden posed by this series of questions (to identify
their most commonly recommended NHPs and for each, to describe the
delivery form, dose(s), and indication(s) for all five pediatric age ca-
tegories). While we note that there is no statistical difference between
respondents who did and did not provide NHP data, we are cautious
about generalizing NHP recommendation results.

Even given the limitation, the results present two factors that de-
serve further consideration: age-related dose adjustments, and the
prevalence of commonly purchased NHPs in the top NHP re-
commendations. Our results show practitioners adjust dose or use of
NHPs according to age. Pharmacokinetic knowledge of pharmaceuticals
in children suggests that different ages may metabolize compounds
differently and that doses need to be age- and/or mass-adjusted and the
prevalence of commonly purchased NHPs in the top NHP re-
commendations. Our results show practitioners adjust dose or use of
NHPs according to age31,32 While NHPs may also need such ad-
justment—for example the recommended daily allowance for vitamin D
is lower for newborns33—generally there are a lack of data to inform
this practice; development of evidence-informed guidelines is re-
commended for the most commonly used NHPs in children. There were
few examples of unusual NHPs, uses, or doses reported in our survey
(practitioner-adjusted doses all lying within Health Canada re-
commended dosing ranges), with the top NHP recommendations
matching those commonly purchased off the shelf.

4.1. Future directions and conclusions

It would be useful to develop evidence regarding each of the in-
dications for the NHP recommendations including pediatric dosing,
particularly for those NHPs more commonly recommended or that have
higher-risk profiles. With the current pediatric dosing and safety in-
formation gaps, we suggest that educational institutions and practi-
tioner organizations regularly update their education and knowledge
transference information containing evidence-based information for
pediatric NHP use, harms and harms reporting, and dosing. This re-
commendation is in line with our findings that practitioners desire more
education regarding pediatric use of complementary therapies.12

Follow-up research to assess the effectiveness of the education and in-
formation distribution would be warranted, as well as similar research
in other populations to assess similarities and trends in professional
NHP recommendations. Qualitative interviews with practitioners may
help identify key points for monitoring NHP recommendation trends,
and educational and evidence-access opportunities.

Our results provide the first documented pediatric NHP re-
commendations data of complementary medicine professionals that can
be used to assess the future impact of education and evidence on NHP
recommendation patterns. The lack of pediatric dosing information and
often still-inconclusive evidence presents difficulties for evidence-in-
formed NHP recommendations, the difficulties including the need to
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dose-adjust using unproven processes and the need for extrapolation
and “off-label” recommendations based on the current limited evi-
dence. Even so, there were few examples of unusual NHPs, uses, or
doses reported in our survey. In light of common public use and prac-
titioner recommendations for use, evidence-based use, safety, and
dosing guidelines for NHP use in children is clearly needed, particularly

in relation to the commonly recommended and used NHPs.
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reviewed the manuscript. BG revised the second survey, reviewed the
results, and reviewed the manuscript. CD reviewed the results and

Table 1
Top NHPs and their indication categories.

NHP Newborn infant preschool
n (%)

school-
aged

adolescent Total Safety

Probiotics Recommended by 110 (64%) of practitioners generally considered as safe16–18

Recommendations by age category, n (%) 84 (77) 99 (91) 106 (97) 108 (99) 109 (99)
Dose range a (colony forming units, cfu)
(m=million, b= billion)

2m to 8b 2m to
10b

3m to 20b 10m to
20b

2b to 60b

Practitioners gave indications, n (%) 68 (62) 74 (67) 71 (65) 72 (65) 69 (63)
Combined Indications (n) 111 127 118 125 115 596
GI support b n (%) 64 (94) 66 (89) 62 (87) 66 (92) 57 (83) 315
immune support c n (%) 10 (15) 23 (31) 26 (37) 29 (40) 26 (38) 114
skin d n (%) 10 (15) 19 (26) 14 (20) 12 (17) 10 (14) 65
infections e n (%) 18 (26) 10 (14) 7 (10) 5 (7) 4 (6) 44
other j n (%) 9 (13) 9 (12) 9 (13) 13 (18) 16 (23) 56

EFAs Recommended by 72 (42%) of practitioners generally considered as safe up to 5 g/
day19–21Recommendations by age category, n (%) 21 (29) 39 (54) 65 (90) 71 (99) 71 (97)

Dosing range a (mg) no data 100 to
1000

30 to 1000 250 to
1500

350 to 2500

Practitioners gave indications, n (%) 17 (24) 30 (42) 44 (61) 46 (64) 46 (64)
Combined Indications (n) 24 45 76 86 87 318
skin d n (%) 6 (36) 17 (57) 20 (45) 19 (41) 19 (41) 81
brain & CNS f n (%) 5 (29) 11 (37) 17 (39) 16 (35) 18 (39) 67
immune support c n (%) 3 (18) 7 (23) 14 (32) 18 (39) 14 (30) 56
behavioral / mood g n (%) 0 (0) 0 (0) 5 (11) 12 (26) 12 (26) 29
general health h n (%) 7 (41) 6 (20) 10 (23) 8 (17) 10 (22) 41
other j n (%) 3 (18) 4 (13) 10 (23) 13 (29) 14 (30) 44

Vitamin D Recommended by 44 (26%) of practitioners unsafe at on-going high doses
(> 40,000IU)19,22,23Recommendations by age category, n (%) 27 (61) 35 (80) 42 (96) 44 (100) 44 (100)

Dosing range a (IU) 150 to 1000 150 to
1000

400 to 2000 400 to
5000

800 to 5000

RDA (IU)24 400 600 600 600 600
Combined Indications (n) 18 27 30 32 31 138
general health h n (%) 13 (81) 15 (68) 16 (67) 16 (64) 15 (60) 75
immune support c n (%) 5 (31) 11 (50) 13 (54) 14 (56) 14 (56) 57
bone health i n (%) 0 (0) 1 (5) 1 (4) 2 (1) 2 (1) 6

Multi-vitamin Recommended by 35 (18%) of practitioners generally considered as safe25

Recommendations by age category, n (%) 2 (6) 9 (26) 24 (69) 35 (100) 32 (91)
Dosing range a no data no data no data no data no data
Practitioners gave indications, n (%) 4 (12) 4 (12) 12 (35) 18 (53) 17 (50)
Combined Indications (n) 7 7 14 21 22 71
general health h n (%) 3 3 12 17 15 50
immune support c n (%) 3 3 1 2 2 11
other j n (%) 1 1 1 2 5 10

a: dose range is given when there is a relevant, scalar unit of measurement for the type of NHP; b: GI support includes reflux, thrush, and colonizing gut; c: immune
support includes immune function, allergies, asthma, and inflammation; d: skin includes skin and eczema care; e: infections required reference to “infection”; f: brain &
CNS (central nervous system) includes brain and CNS health and development as well as autism spectrum disorders; g: behavioural/mood includes general de-
scriptions as well as specifics such as anxiety, depression, and ADD-like conditions; h: general health includes prevention/wellness and dietary supplementation; i:
bone health encompasses references to bones and bone development; j: other includes indications that did not fit the other categories.

Table 2
Comparison of our top 10 NHPs to current surveys on NHP use.

This survey (%) Godwin (%) TABS (%) NHIS (%)

Probiotics 24.8 0.6 5.3 0.5
EFAs 16.4 7.2 15.5 1.1
homeopathics 15 7.2 — a 1.8
vitamin D 10 14.5 15.0 — a

multivitamin 8 61.1 29.9 — a

“vitamins” b 2 — a — a — a

vitamin C 2 4.5 12.8 — a

magnesium 2 0 — a — a

vitamin B 1 0 10.7 — a

Calcium 1 0.6 10.7 — a

a: not assessed/reported. b: a generic, undifferentiated category used by some
respondents.
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