
RESEARCH ARTICLE Open Access

Pediatric training and practice of Canadian
chiropractic and naturopathic doctors: a
2004–2014 comparative study
Antony Porcino1, Leslie Solomonian2, Stephen Zylich3, Brian Gluvic4, Chantal Doucet5 and Sunita Vohra1,6,7*

Abstract

Background: To assess chiropractic (DC) and naturopathic doctors’ (ND) knowledge, attitudes, and behaviour with
respect to the pediatric patients in their practice.

Methods: Cross-sectional surveys were developed in collaboration with DC and ND educators. Surveys were sent to
randomly selected DCs and NDs in Ontario, Canada in 2004, and a national online survey was conducted in 2014. Data
were analyzed using descriptive statistics, t-tests, non-parametric tests, and linear regression.

Results: Response rates for DCs were n= 172 (34%) in 2004, n = 553 (15.5%) in 2014, and for NDs, n = 171 (36%) in 2004,
n= 162 (7%) in 2014. In 2014, 366 (78.4%) of DCs and 83 (61%) of NDs saw one or more pediatric patients per week.
Pediatric training was rated as inadequate by most respondents in both 2004 and 2014, with most
respondents (n = 643, 89.9%) seeking post-graduate training by 2014. Respondents’ comfort in treating
children and youth is based on experience and post-graduate training. Both DCs and NDs that see children and
youth in their practices address a broad array of pediatric health concerns, from well child care and preventative health,
to mild and serious illness.

Conclusions: Although the response rate in 2014 is low, the concerns identified a decade earlier remain. The majority of
responding DCs and NDs see infants, children, and youth for a variety of health conditions and issues, but self-assess their
undergraduate pediatric training as inadequate. We encourage augmented pediatric educational content be included as
core curriculum for DCs and NDs and suggest collaboration with institutions/organizations with expertise in pediatric
education to facilitate curriculum development, especially in areas that affect patient safety.
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Background
Complementary therapies encompass a broad array of
modalities, such as natural health products (NHPs, such
as nutritional supplements and herbal medicines), spinal
manipulation, massage, and acupuncture [1]. Rates of use
vary from 9% to 83% depending on the population studied
and definitions used, with higher rates in patients with
chronic, recurrent, or serious illness conditions [2, 3].

At least 160 studies describing pediatric complemen-
tary therapies use have been documented, [4] however
the vast majority have been conducted in hospitals or
conventional medical outpatient clinics. Because most
patients do not report complementary therapies use to
their physician, [5] studies conducted in conventional
medical settings may not sufficiently describe pediatric
complementary therapy use.
To investigate the demographics, knowledge, attitudes,

and behaviours of complementary therapy practitioners
regarding pediatric patients in their practice, and to evalu-
ate any changes over time, we conducted two surveys. In
2004, we surveyed chiropractic and naturopathic doctors
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(DCs and NDs, respectively) in Canada’s largest province.
In 2014, we conducted a national survey of DCs and NDs.

Methods
Survey development
In accordance with accepted survey methodology, [6]
two surveys (DC, ND) were developed based on a litera-
ture review and discussion with DC and ND experts.
Some questions were adapted with permission from the
published literature to yield comparable data [7, 8]. Key
survey domains included: (1) practitioner demographics
(e.g., gender, year of graduation, clinical practice details);
(2) practitioner pediatric training (e.g., under- and post-
graduate education); and (3) practitioner treatment of
and attitudes to selected common pediatric issues. Only
practitioners seeing one or more pediatric patients per
week were invited to complete the section on practi-
tioner attitudes and treatments. To assess practitioner
behaviour, all survey respondents assessed three case
scenarios involving ill children. Most survey questions
were identical for both professions, with some questions
modified according to the profession’s practices. The
2014 survey used the 2004 questions, with some modifi-
cations to assess additional detail. In both years, surveys
were piloted prior to launch.

Participant recruitment
In 2004, a postage-paid-return paper survey was used
with accepted methodology [9]. DCs and NDs practicing
in Ontario, Canada were identified from educational in-
stitution lists. Surveys were sent to all 453 NDs and a
random sample of 500 of the 3500 DCs. To maximize
response rate, surveys included introductory letters on
letterhead from the appropriate educational college.
The 2014 survey used an online survey system using

accepted methodology [10]. To maximize response rate,
Canadian DCs and NDs were sent emails with a link to
the questionnaire via their provincial or national associ-
ation, regulatory body, or educational college.
For all surveys, if respondents indicated they saw at

least one pediatric patient per week, all data were in-
cluded for analysis. If the respondent reported not seeing
even one pediatric patient per week, only demographic,
training, and case study responses were assessed.

Analysis
The primary analysis was descriptive (means and stand-
ard deviations for continuous data, frequencies for
categorical data). Secondary analyses involved logistic
regression and t-tests for continuous variables, and chi-
square for categorical data. All comparisons were 2
tailed and considered statistically significant at p < .05.
Statistical tests were done both within and between
professions each year (2004 and 2014). Because

chiropractic and naturopathic educators stated that
schools had updated the pediatric curriculum in the last
5 years, post-hoc analysis of results regarding training
adequacy, satisfaction, and number of pediatric clients
using a five-year split point (2009) were also done.
The surveys received ethical approval from the

University of Alberta Human Research Ethics Board.

Results
Response rates by profession were 34% (172/500) for
DCs in 2004 and 15.5% (553/3564) in 2014, 36% (161/
453) for NDs in 2004 and 7.1% (162/2280) in 2014.

Demographics
In both years, DCs had a significantly lower proportion
of female respondents (34.8% in 2004, 54.0% in 2014, p
< .001) relative to the NDs (79% in 2004, 85% in 2014, p
< .001) (DC relative to ND: p < .001). The average age of
responding DCs increased from 40.9 years (SD 9.1) to
43.8 years old (SD 11.1) (p < .001), while the average age
of responding NDs did not change (38.7 (SD 8.9) to 37.6
(SD 8.6)). Practitioner location in different-sized com-
munities was not significantly different within or
between professions in 2004. Slightly more responding
NDs lived in larger communities in 2014 (p = .025).
There were no significant differences within or between
provider groups with regards to graduate-level degrees
in 2004; DCs held significantly more graduate degrees
than NDs in 2014 (DC: 7.2%; ND: 3%; p = .001).
In 2004, 10.4% of DC and 19% of ND respondents did

not see one or more pediatric patients per week. In
2014, those percentages were 21.6% of DC and 40% of
ND respondents. For both years, there were no statisti-
cally significant differences in age, gender, or years of or
place of practice between those who reported seeing
pediatric patients and those who did not. In 2014, DC
practitioners seeing at least one pediatric patient per
week (Table 3) reported significantly more patients
(114.9 versus 51.9, p < .001); both DCs and NDs seeing
pediatric patients had significantly more practice hours
per week (DCs: 29.2 versus 24.6, p = .002; NDs: 21.9 ver-
sus 15.6, p = .046). Demographic details are in Table 1.

Pediatric training
Lectures
The majority of DCs (55.0% in 2004, 55.8% in 2014) and
NDs (63% in 2004, 64% in 2014) reported receiving one
semester or more of lectures about pediatrics during
their training (all training data are in Table 2). In 2004,
only 15.8% of DCs and 27% of NDs rated their training
as somewhat or very adequate. To better understand
perceived areas of deficiency, in 2014, adequacy of
pediatric training was split into training about diagnosis
and treatment. In 2014, 31.1% of DCs reported their
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diagnostic training and 24.2% reported their treatment
training as somewhat or very adequate. In 2014, 33% of
NDs reported their diagnostic training and 37% reported
their treatment training as somewhat or very adequate.
In both years, DCs consider their pediatric training less
adequate compared to NDs (p < .001).

Hands on
About half of DCs (51.7% in 2004, 49.2% in 2014) and
one fifth of NDs (21% in 2004 and 23% in 2014)
reported they received no hands-on clinical pediatric
training. Only a minority of practitioners felt their
hands-on pediatric training was adequate (somewhat or
very) for their needs: DCs: 10.6% in 2004, 15.6% in 2014;
NDs: 10% in 2004 and 19% in 2014.

Additional training and training impacts
While 78% of respondents trained before 2009 see one
or more pediatric patients per week, only 55.4% of
respondents trained between 2009 and 2014 report
seeing pediatric patients. Over half of both DCs and
NDs pursued additional pediatric training after graduation
from their programs: DCs: 61.0% in 2004, 93.1% in 2014;
NDs: 51% in 2004, 79% in 2014. By 2014, 89.9% (n = 643)
of all respondents had sought additional training.

Despite respondent data about their undergraduate
pediatric training and its perceived inadequacy, the
majority of providers were comfortable caring for pediatric
patients, increasing from an average 62% (somewhat or
very comfortable) in 2004 to 78% in 2014 (in 2014, degree
of comfort was assessed by age category; an average is used
for comparison with 2004). In 2014, respondents indicated
that the older the pediatric patient, the more comfortable
(somewhat or very) the practitioners are with patient care,
increasing from an average of 62% for newborns, to 98%
for adolescents. Logistic regression indicated that for DCs
in 2014 the primary predictor for comfort in treating
pediatric patients was years of experience (very comfort-
able: odds ratio (OR) 1.35; 95% confidence interval (CI):
1.14–1.59). For NDs in 2014, the only predictor for
comfort in treating pediatric patients was having
post-graduate training in pediatric care (very comfort-
able: OR 43.5; 95% CI: 3.1–200; somewhat comfort-
able: OR 15.4; 95% CI: 1.7–142.9).
Although the pediatric educators on our research

team described enhancements to pediatric education
5 years ago, analysis did not reveal any improvement
in newer practitioners’ comfort in pediatric care. In
fact, the reverse was found: provider comfort (some-
what or very comfortable) was significantly lower for
those trained post-2009 (p = .019).

Table 1 Practitioner characteristics
Chiropractic Doctors (DC) Naturopathic Doctors (ND) DC vs. ND

2004 2014 2004 vs. 2014 2004 2014 2004 vs. 2014

Gender (female). n (%) 57 (35) 216 (54.0) p < .001e 127 (79) 89 (85) p < .001e 2004: p < .001b

2014: p < .001b

Post-secondary
Education.
n (%)

BA or BS 109 (81) 359 (76.5) p = .56b 120 (87) 139 (90) p = .42b 2004: p = .23b

2014: p < .001b
MSc or PhD 9 (7) 34 (7.2) 9 (7) 5 (3)

Other 17 (13) 76 (16.2) 9 (7) 10 (7)

Age.
mean (SD)

41 (9) 44 (11.1) p < .001c 39 (10) 38 (9) p = .62c 2004: p = .16c

2014: p < .001c

Years in practice.
mean (SD)

13 (10) 17 (10.9) p < .001c 8 (7) 9 (7) p > .99c 2004: p < .001c

2014: p < .001c

Size of community of practice.
n (%)

Rural (<10,000) 28 (17) 50 (12.3) p = .085b 13 (7) 6 (6) p = .83b 2004: p = .15b

2014: p = .025b
Small town (10,000–49,999) 28 (17) 76 (18.8) 27 (17) 15 (14)

Medium-sized city (50,000–99,999) 32 (19) 50 (12.3) 33 (20) 22 (20)

Suburban outside a metro area 13 (8) 51 (12.6) 18 (11) 9 (8)

Metropolitan area (>100,000) 70 (41) 178 (44) 78 (48) 56 (52)

Hours of practice per week.
mean (SD) / range

29 (9)
1–50

28 (11)
1–65

p = .98c 24 (10)
1–50

18 (13)
1–44

p < .001c 2004: p < .001c

2014: p < .001c

Patients seen per week.
mean (SD) / range

131 (81)
1–550

101 (82)
1–600

p < .001c 23 (18)
1–120

18 (24)
1–60

p = .05c —d

Sees pediatric patients. n (%) 146 (89.2) 366 (78.4) p < .001a 125 (89) 83 (60) p < .001a 2004: p = .94a

2014: p < .001a

2014 only Sees pediatric patients yes (n = 366) no (n = 101) yes (n = 83) no (n = 53)

Hours of practice per week. Mean (SD) 29.2 (12.1) 24.6 (13.2) p = .002c 21.9 (11.8) 15.6 (20.4) p = .046c p < .001e

Patients seen per week. Mean (SD) 114.9 (82.1) 51.9 (48.1) p < .001c 14.6 (25.5) 23.1 (26.5) p = .06 c —d

a: z-score. b: chi-squared tests. c: t-tests. d: not examined given difference in DC–ND clinical visit time. e: ANOVA. Bold items are statistically significant
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Further data analysis was restricted to practitioners
who reported seeing at least one pediatric patient per
week (DCs: 2004, N = 169; 2014 N = 339. NDs: 2004, N
= 156; 2014 N = 82).

Care of pediatric patients
DCs and NDs treat pediatric patients of all ages, newborn
to adolescents. In both years, participating DC’s percent-
age of children and youth in their practice (11.5% in 2004,
12.5% in 2014) was half that of the responding NDs (22%
in 2004, 23% in 2014) (p < 0.001). DCs estimated they see
more pediatric patients per week (15.0 (SD 20.0), in 2004,
15.3 (SD 19.2) in 2014) compared to NDs (4.0 (SD 4.0) in
2004, 5.5 (SD 5.6) in 2014); DCs also see more patients
overall: in 2014 they averaged 131 (SD 81) patients per
week relative to the ND’s average 23 (SD 18) patients per
week. In 2014, ND visits are significantly longer in dur-
ation (mean 46 min (SD 29, range 1 to 90) for first visit
and 24 min follow up (SD 19, range 1 to 60)) relative to

DC visits (29 min (SD 17, range 1 to 90) for first visit,
10 min for follow up (SD 8, range 1 to 60)) (p < .001).
DCs and NDs see a variety of common pediatric

health conditions and issues. Figure 1 shows the condi-
tions seen or issues addressed by at least 50% of either
the DCs or NDs for 2014.

Modification of treatment for pediatric patients
Almost all practitioners stated they modified their treat-
ment approaches for children and youth: DCs: 95.0% in
2004, 75.3% in 2014; NDs: 95% in 2004, 84% in 2014. To
better understand modification choices, in 2014, treat-
ment modification was split into the five age categories,
with a “do not treat” option for each category. The vast
majority of practitioners modify treatments for new-
borns (DCs: 90.6%, NDs 88%), infants (DCs 91.5%, NDs
92%), and preschool-aged patients (DCs 89.7%, NDs
96%), the extent of the modification decreasing as the
age of the patient approaches adulthood (adolescent:
DCs 33.8%, NDs 55%). Common modifications in

Table 2 Pediatric training

Chiropractic Doctors (DC) Naturopathic Doctors (ND) DC vs. NDa

2004 2014 2004 vs. 2014a 2004 2014 2004 vs. 2014a

Amount of lecture-based training.
n (%)

None 5 (3) 7 (0.9) p < .001 4 (3) 4 (2) p = .002 2004: p = .23
2014: p < .001

Occasional 36 (21) 321 (43.3) 20 (13) 76 (32)

1 semester 75 (44) 29 (3.9) 79 (50) 106 (45.

1 year 19 (11) 385 (51.9) 20 (13) 45 (19)

Don’t recall 21 (12) 0 (0) 26 (17) 4 (2)

Rating of lecture-based training.b

n (%)
Very adequate 5 (3) 38 (7.1) p = .33 5 (3) 13 (8) p = .98 2004: p = .35

2014: p = .45
2 21 (13) 111 (20.6) 36 (23) 43 (27)

3 67 (41) 174 (32.3) 51 (33) 57 (36)

4 41 (25) 127 (23.6) 39 (25) 30 (19)

Not adequate 30 (18) 89 (16.5) 22 (14) 15 (9)

Amount of hands-on training.
n (%)

None 89 (52) 238 (49.2) p = .31 33 (21) 36 (23) p = .16 2004: p < .001
2014: p < .001

Minimal 64 (37) 161 (33.3) 106 (67) 93 (58)

Significant 7 (4) 41 (8.5) 8 (5) 20 (13)

Rating of hands-on training.
n (%)

Very adequate 5 (3) 23 (4.8) p = .15 1 (1) 12 (8) p = .086 2004: p = .042
2014: p = .174

2 12 (7) 52 (10.8) 15 (10) 16 (11)

3 26 (16) 88 (18.3) 42 (27) 36 (24)

4 34 (21) 124 (25.8) 45 (29) 48 (32)

Not adequate 82 (52) 193 (40.2) 51 (33) 36 (24)

Comfort level treating children.c

n (%)
Very comfortable 61 (36) 311 (62.4) p < .001 45 (28) 72.6 (48) p < .001 2004: p = .55

2014: p = .006
2 48 (28) 82.4 (16.5) 53 (33) 44.4 (30)

3 33 (19) 47.2 (9.5) 34 (21) 15.6 (10)

4 20 (12) 26.8 (5.4) 26 (16) 9.2 (6)

Not comfortable 9 (5) 30.2 (6.1) 4 (3) 7.6 (5)

a: chi-squared tests. b: each 2014 adequacy value is an average of the diagnostic and treatment adequacy scores, to enable comparison with 2004. c: comfort by
age category was only assessed in 2014; each 2014 comfort value is the average combined comfort scores for the 5 age categories, to enable comparison with
2004. Bold items are statistically significant
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younger children were DCs using minimal force and
light touch, NDs fewer herbs and lower doses; by adoles-
cence, modifications were minimal relative to adult-style
treatment. Similarly, the number of respondents choos-
ing not to treat based on a child’s age dwindles as the
child’s age increases: 7.1% of DCs and 8% NDs will not
treat newborns, decreasing to 0% for preschool-aged and
older children (NDs) and 0% for school-aged and older
children (DCs).

Other practice features
NDs commonly use NHPs, which include vitamins,
minerals, probiotics, essential fatty acids, botanicals, etc.
NDs both recommend NHPs (92% in 2004, 70% in 2014,
p < .001) and sell NHPs (91% in 2004, 61% in 2014, p
< .001). DCs also recommend NHPs to pediatric patients
(32.1% in 2004, 34.1% in 2014, p = .65) and sell them
(48.0% in 2004, 17.1% in 2014, p < .001).
In 2014, 67.9% of responding DCs indicated at least

some use of x-rays with their pediatric patients. Of
those, 47.6% indicated they regularly used x-rays on 5%
or less of their pediatric patients; an additional 11.8%
indicated that they would use x-rays only for specific
clinical situations.

Practitioner behaviour towards pediatric care
Case studies were used to assess DC and ND treatment
and referral behaviours. Response details for all case
studies are in Table 3.

Case study 1: colic
Most practitioners considered this to be colic. When
asked if their professional care would help the patient,
2004 and 2014 within-profession responses were similar.
DC practitioners’ primary treatment focus (314 respon-
dents) would be to use spinal manipulation (78.3%) if
physical assessment suggests utility, diet changes (14.6%
for child, 6.1% for mom if breast feeding), and massage
(16.9%). ND practitioners (95 respondents) would assess

and treat primarily with diet changes (62% for child
including prescribing probiotics; 48% for mom if breast
feeding), homeopathy (46%), weak herbal or tea prepara-
tions (19%), and use topical castor oil (packs or massage)
(18%). In 2014, 65.9% of DCs and 59% of NDs believe
(somewhat or very much) that concurrent treatment by
a medical practitioner would be of benefit; 64.0% of DCs
and 60% of NDs would refer the patient to another
health care practitioner (practitioner type not specified).

Case study 2: acute otitis media
In 2014, almost all practitioners identified this as otitis
media (in 2004, the DCs had a profession-specific ques-
tion); DCs were more cautious about the value of their
care for it relative to the NDs (DCs, 46.2% care will help
patient very much, NDs, 95%). For treatment, DCs
would primarily use spinal manipulation (98.5%) if indi-
cated after assessment, massage (19.5%), dietary modifi-
cations (17.6%), and 3.8% would specifically refer to an
MD for an antibiotic prescription. ND-preferred treat-
ments were NHP products (79%), dietary modifications
(66%), ear drops (60%), homeopathic remedies (18%),
and 10% would prescribe antibiotics right away or after a
few days. In 2014, 86.3% of DCs and 75% of NDs believe
the patient would benefit (somewhat or very much) from
concurrent treatment by a conventional medical practi-
tioner; 81.7% of DCs and 58% of NDs would refer the
patient to another health care provider.

Case study 3: febrile neonate
When asked about a 3 week old febrile neonate, most
practitioners would refer for emergency medical assess-
ment: DCs: 94.9% in 2004 and 93.1% in 2014, and NDs:
98% in 2004 and 99% in 2014. Despite this, in 2014, only
73.9% DCs and 93% of NDs felt the patient would bene-
fit (somewhat or very much) from concurrent treatment
from a conventional medical practitioner. Additionally,
in 2014, 58.3% of DCs and 67% of NDs felt their care,
concurrent or follow-up, could help.

Discussion
This study explored, over a decade, two popular comple-
mentary therapy professions in Canada regarding their
pediatric training and care. Respondents reported a
desire for greater pediatric education during their pro-
grams, with few considering their training adequate. For
both professions, comfort in treating children increased
with years of experience and with the age of the child.
Many DCs and NDs see infants, children and youth

for a broad array of health concerns. Research evaluating
the benefits and risks associated with DC and ND care
of pediatric conditions, as well as the co-management of
care with other health professions, is needed. The three
case studies show that there is diverse practitioner

Fig. 1 Top conditions and issues seen by DCs and NDs, 2014
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opinion on treatment options, with non-standardized
approaches to treatment of conditions (when to refer,
when and how to treat, when to co-manage), likely
reflecting variation in training, experience, and local
treatment practices, an issue for many health care pro-
fessions [11, 12].
Little work has been done evaluating pediatric care in

complementary therapy practitioner offices. Work pub-
lished by Lee and Kemper in 2000 had some

similarities, such as roughly the same percentage of
pediatric patients in their practice (DCs 11%, NDs 19%)
[7, 8]. However, when asked a comparable question
about a febrile neonate, our respondents were signifi-
cantly more likely to refer to a physician. This is an im-
portant advance, and may reflect differences in training
since Lee and Kemper’s work. Lee and Kemper reported
that nearly all NDs reported treating children, but less
than half had any formal pediatric training [7]. Our

Table 3 Case scenarios

Chiropractic Doctors (DC) Naturopathic Doctors (ND) DC vs. ND

2004 2014 2004 vs. 2014 2004 2014 2004 vs. 2014

Case 1:
Colitis

Their care will help
the patient. n (%)

Not at all 7 (5) 19 (5.6) p = .71a 0 0 p = .54a 2004: p < .001a

2014: p < .001a
somewhat 64 (43) 132 (38.9) 25 (16) 13 (13)

very much 79 (53) 188 (55.5) 127 (84) 83 (87)

Average number of
office visits needed
for improvement.
mean (SD) / range

4 (3) 4.3 (2.9) p = .31b 2 (1) 2.0 (0.9) p = .87b 2004: p < .001b

2014: p < .001b
0–18 0–21 0–8 0–6

Patient will benefit
from concurrent
treatment. n (%)

Not at all 52 (34) 112 (34.0) p = .082a 42 (30) 39 (42) p = .11a 2004: p = .054a

2014: p = .30a
somewhat 85 (56) 162 (49.2) 73 (51) 44 (47)

very much 14 (9) 55 (16.7) 27 (19) 11 (12)

Would refer patient to
another practitioner.
n (%)

yes 76 (52) 215 (64.0) p = .017a 95 (63) 57 (60) p = .60a 2004: p = .058a

2014: p = .48a
no 69 (48) 121 (36.0) 55 (37) 38 (40)

Case 2:
Otitus media

Their care will help
the patient. n (%)

Not at all 0c 53 (15.5) – 0 0 p = .64a 2004: –
2014: p < .001a

somewhat 131 (38.3) 6 (4) 5 (5)

very much 158 (46.2) 147 (96) 92 (95)

Average number of
office visits needed
for improvement.
mean (SD) / range

0c 3.8 (2.9) – 2 (1) 1.6 (0.7) p = .002b 2004: –
2014: p < .001b

0–21 0–5 0–5

Patient will benefit
from concurrent
treatment. n (%)

Not at all 0c 46 (13.6) – 20 (15) 24 (25) p = .008a 2004: –
2014: p < .001a

somewhat 148 (43.9) 84 (61) 62 (65)

very much 143 (42.4) 34 (25) 10 (10)

Would refer patient to
another practitioner.
n (%)

yes 0c 273 (81.7) – 77 (52) 56 (58) p = .31a 2004: –
2014: p < .001a

no 61 (18.3) 72 (48) 40 (42)

Case 3:
Febrile neonate

Their care will help
the patient. n (%)

Not at all 42 (27) 135 (41.4) p = .005a 26 (18) 31 (33) p < .001a 2004: p = .095a

2014: p < .001a
somewhat 77 (49) 118 (36.2) 70 (49) 59 (62)

very much 38 (24) 72 (22.1) 48 (33) 5 (5)

Average number of
office visits needed
for improvement
mean (SD) / range

0d 1.4 (2.1) – 0d 0.4 (0.8) – 2004: –
2014: p < .001b

0–21 0–5

Patient will benefit
from concurrent
treatment. n (%)

Not at all 10 (6) 31 (9.5) p = .49a 2 (1) 2 (2) p = .15a 2004: p = .043a

2014: p < .001a
somewhat 26 (17) 54 (16.6) 19 (13) 5 (5)

very much 122 (77) 241 (73.9) 128 (86) 88 (93)

Would refer patient to
another practitioner.
n (%)

yes 150 (95) 290 (91.5) p = .17a 153 (98) 94 (99) p = .59a 2004: p = .13a

2014: p = .011a
no 8 (5) 27 (8.5) 3 (2) 1 (1)

a: chi-squared tests. b: t-tests. c: In 2014, the DC case study was changed to match the ND case study for comparison between the professions. d: In 2004, this
question was not asked. Bold items are statistically significant
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research suggests that little advance has been made in
15 years; most of our respondents sought additional
pediatric training post-graduation. Many respondents
noted that few undergraduate opportunities exist for clin-
ical pediatric training experience, an issue likely under-
lying the very low training adequacy ratings.
A few participants did not refer the febrile neonate for

emergency assessment. The first priority of education
and care should be child safety and well-being, for any
condition seen. Such essential knowledge and training
should arise from core pediatric curriculum (lectures
and hands-on experience) in DC and ND training pro-
grams, not principally from voluntary, non-standardized
post-graduate courses, practice experience, or other local
factors. We therefore suggest that DC and ND colleges
review their hands-on clinical training, particularly for
core essential pediatric conditions and “red flags” (i.e.,
potentially serious medical conditions with time sensitive
need for recognition and management), in order to pro-
mote patient safety and increase comfort in care provision.
Core concepts in pediatrics, as well as innovative approaches
to teaching pediatrics and gaining clinical experience, are
extensively developed and incorporated in the training pro-
grams for other health care professions. Outreach and
collaboration between professions is recommended.
Like all research, our work has limitations. (1) We had a

low rate of survey response, particularly in 2014, suggesting
that our results may not be generalizable to other settings
or populations. In 2014, organizational representatives from
both professions mentioned survey fatigue, and some
respondents questioned our motives for doing the survey.
Respondents may have a particular interest in pediatric
care, though there was no difference between the demo-
graphics of practitioners who did and did not see pediatric
patients. Additionally, the 2014 DC demographics for age,
years in practice, and size of practice community were simi-
lar between our survey respondents and published profes-
sion demographics, suggesting a high degree of similarity to
the broader DC population; ND data were not available for
comparison [13]. Regardless of the low response rate, most
respondents in both surveys indicated their pediatric train-
ing was insufficient to meet their needs in clinical practice
and wanted more training, strongly suggesting curricular
enhancements need to be considered. (2) Respondents may
have tried to portray their pediatric knowledge, skills, and
attitudes in a favourable light. While this is possible, we
noted very candid responses about their desire for
additional pediatric training and how they would treat the
children presented in the case scenarios.

Conclusions
This study highlights important findings in Canadian
DCs and NDs knowledge, attitudes, and behaviour
towards children and youth in their care. The diversity

of therapeutic approaches identified reflect the need to
promote pediatric research on the benefits and risks of
complementary therapies. There is a need to enhance
pediatric training to address gaps identified by practi-
tioners; emphasis should be given to conditions that
would enhance patient safety. We call for greater collab-
oration between conventional and complementary
therapy educational institutions to share core pediatric
curriculum about conditions that could harm children if
not recognized, to help future health care providers of
all disciplines meet the needs of children in their care.

Abbreviations
CI: Confidence interval; DC: Chiropractic doctor; ND: Naturopathic doctor;
NHP: Natural health product; OR: Odds ratio; SD: Standard deviation

Acknowledgements
The authors would like to thank Derek Stephens (Clinical Research Services, The
Hospital for Sick Children Research Institute) for his help with sample size
calculations, and Kathi J. Kemper (Ohio State University), Margaret Russell (University
of Calgary), and Marja Verhoef (University of Calgary) for generously sharing their
previous work, so that we could generate comparable data. Kim Humphreys
(University of Zürich, Switzerland), Tema Stein (Footprints Therapy, Toronto, Canada),
and Scott Best (Holly Chiropractic & Wellness, Barrie, Canada) helped develop the
2004 survey. We thank Denise Adams for her contribution to early drafts of the
manuscript. During the time of this study, Sunita Vohra received salary support
from Alberta Innovates-Health Solutions (formerly Alberta Heritage Foundation for
Medical Research) and the Canadian Institutes of Health Research.

Funding
In 2004 the study was supported by the Hospital for Sick Children, the Canadian
College of Naturopathic Medicine, and the Canadian Memorial Chiropractic
College. In 2014, funding was secured from the Senior Investigator’s general
operating funds. No funder had any role in the design of the study; collection,
analysis, or interpretation of the data; or writing this manuscript.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Authors’ contributions
AP coordinated the second survey including revisions and execution, carried out
the analyses, and drafted and revised the manuscript. LS revised the second
survey, reviewed the results, and reviewed the manuscript. SZ revised the second
survey, reviewed the results, and reviewed the manuscript. BG revised the second
survey, reviewed the results, and reviewed the manuscript. CD reviewed the
results and reviewed the manuscript. VS conceptualized and designed the study,
co-developed both surveys, and reviewed the manuscript. All authors approved
the final manuscript.

Ethics approval and consent to participate
The surveys received ethical approval from the University of Alberta Human
Research Ethics Board, study IDs: 2004: B-180903; 2014: Pro00046876. All
surveys included notice that participating in the survey indicated research
participation consent.

Consent for publication
Not applicable.

Competing interests
The chiropractic and naturopathic doctors are responsible for pediatric curriculum
at their educational institutions: LS at the Canadian College of Naturopathic
Medicine, Toronto, Canada; SZ at the Canadian Memorial Chiropractic College,
Toronto, Canada; BG at the Boucher Institute of Naturopathic Medicine, New
Westminster, Canada; and CD at the Département de Chiropratique, Université de
Québec à Trois-Rivières, Trois-Rivières, Canada. There are no other competing in-
terests to declare. The authors have no financial relationships relevant to this article
to disclose.

Porcino et al. BMC Complementary and Alternative Medicine  (2017) 17:512 Page 7 of 8



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Pediatrics, CARE Program, Faculty of Medicine, University of
Alberta, Edmonton, Canada. 2Canadian College of Naturopathic Medicine,
Toronto, Canada. 3Canadian Memorial Chiropractic College, Toronto, Canada.
4Boucher Institute of Naturopathic Medicine, New Westminster, Canada.
5Département de Chiropratique, Université du Québec à Trois-Rivières,
Trois-Rivières, Canada. 6Department of Public Health Sciences, School of
Public Health, University of Alberta, Edmonton, Canada. 7Department of
Pediatrics, CARE Program, Faculty of Medicine and Dentistry, Suite #1702,
College Plaza, 8215 112 St NW, Edmonton, AB T6G 2C8, Canada.

Received: 21 July 2017 Accepted: 21 November 2017

References
1. National Center for Health Statistics. Complementary and alternative

medicine use among adults and children: United States, 2007; 2008. p. 1–24.
2. Spigelblatt L, Laîné-Ammara G, Pless IB, Guyver A. The use of alternative

medicine by children. Pediatrics. 1994;94:811–4.
3. McCann LJ, Newell SJ. Survey of paediatric complementary and alternative

medicine use in health and chronic illness. Arch Dis Child. 2006;91:173–4.
4. Surette S, Vohra S. Complementary, holistic, and integrative medicine:

utilization surveys of the pediatric literature. Pediatr Rev.
2014;35:114–27. quiz128

5. Mehta DH, Gardiner PM, Phillips RS, McCarthy EP. Herbal and dietary
supplement disclosure to health care providers by individuals with chronic
conditions. J Altern Complement Med. 2008;14:1263–9.

6. Woodward C, Chambers LW. Guide to questionnaire construction and
question writing. Toronto: Canadian Public Health Association; 1983.

7. Lee AC, Kemper KJ. Homeopathy and naturopathy: practice characteristics
and pediatric care. Arch Pediatr Adolesc Med. 2000;154:75–80.

8. Lee AC, Li DH, Kemper KJ. Chiropractic care for children. Arch Pediatr
Adolesc Med. 2000;154:401–7.

9. Woodward C, Chambers LW. Guide to improved data collection in health
and health care surveys. Toronto: Canadian Public Health Association; 1982.

10. Couper MP. Designing effective web surveys. New York: Cambridge
University Press; 2008.

11. Ebben R, Vloet L, Verhofstad M, Meijer S, Mintjes-de Groot J, van
Achterberg T. Adherence to guidelines and protocols in the prehospital
and emergency care setting: a systematic review. Scand J Trauma
Resusc Emerg Med. 2013;21:9.

12. Ament SMC, de Groot JJA, Maessen JMC, Dirksen CD, van der Weijden T,
Kleijnen J. Sustainability of professionals’ adherence to clinical practice
guidelines in medical care: a systematic review. BMJ Open. 2015;5:e008073.

13. Blanchette M-A, Rivard M, Dionne CE, Cassidy JD. Chiropractors’
characteristics associated with physician referrals: results from a survey of
Canadian doctors of chiropractic. J Manip Physiol Ther. 2015;38:395–406.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Porcino et al. BMC Complementary and Alternative Medicine  (2017) 17:512 Page 8 of 8


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Survey development
	Participant recruitment
	Analysis

	Results
	Demographics
	Pediatric training
	Lectures
	Hands on
	Additional training and training impacts

	Care of pediatric patients
	Modification of treatment for pediatric patients
	Other practice features
	Practitioner behaviour towards pediatric care
	Case study 1: colic
	Case study 2: acute otitis media
	Case study 3: febrile neonate

	Discussion
	Conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

