
Introduction

In 2000, Lee and colleagues1 published the first
characterization of the chiropractic care of children in the
scientific literature.  Based on a survey of Boston area
chiropractors, the authors found a number of notable findings.
In the way of an introduction to the topic of pediatric
chiropractic, Lee and colleagues1 extrapolated that
approximately 30 million pediatric visits were made to
chiropractic yearly in the United States at a cost of $1 billion
with $510 million paid-out-of pocket by parents. Over a
decade later, Alcantara and colleagues2 performed a similar
study using the International Chiropractic Pediatric
Association’s Practice-Based Research Network. With
practices contributing data from the United States, Canada,
Europe and Australasia, the investigators similarly
extrapolated with visits made to chiropractors by children at a
rate of 68 million visits per year in the United States at a cost
of over $2 billion. These studies raised the awareness that the
chiropractic care of children is separate and distinct from that
of medical pediatrics1 and that the chiropractic care of children
is a significant aspect of the practice of chiropractic within the
allopathic and non-allopathic model.2

Despite the continuing popularity and utilization of
chiropractic services by children and their parents, there is a
continuous challenge regarding the safety and effectiveness of
the chiropractic care of children.3-4 Contemporaneously,
chiropractors face denial for reimbursement by third party
payors for services rendered to children. The primary reason
provided being that the chiropractic for kids is “experimental
or investigational.5

This commentary will address the question of, “Is the
chiropractic care of children investigational or experimental?”
from an evidence-informed perspective.

Pediatric Chiropractic: Investigational or Experimental?

The reason often cited for the declaration that the chiropractic
care of children is “investigational or experimental” is the
supposed lack of research evidence. This type of thinking is
not only incongruent with the principles of evidence-informed
practice but the individuals who promote this type of thinking
are naïve regarding what differentiates clinical practice from
research.

Fortunately, the National Research Act (Pub. L. 93-348) was
signed into law in the United States, and gave rise to the
National Commission for the Protection of Human Subjects of
Biomedical and Behavioral Research.6 One of the charges to
the Commission was to identify the basic ethical principles
that should underlie the conduct of biomedical and behavioral
research involving human subjects and to develop guidelines
to assure that such research is conducted in accordance with
those principles. In addition to addressing the assessment of
risk-benefit criteria for human subjects research, the
appropriateness guidelines for human subjects participation
and the nature and definition of informed consent in various
research settings, the Commission was charged with defining
the boundaries between biomedical and behavioral research
and the accepted and routine practice of medicine or for that
matter any type of healthcare intervention.

These are codified in the Belmont Report.6 This document
summarizes the ethical principles and guidelines for research
involving human subjects. These include respect for persons,
beneficence (maintaining the welfare of research subjects),
and justice (i.e., fair selection of research subjects).
According to the Belmont Report6, the term "practice" refers
to interventions that are designed solely to enhance the well-
being of an individual patient or client and that have a
reasonable expectation of success. The purpose of clinical
practice is to provide diagnosis, preventive treatment or
therapy to particular individuals. Based on this definition, the
chiropractic care of children is part of the practice of
chiropractic. Indeed, the Council on Chiropractic Education7
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mandates that chiropractors be trained to provide care to
patients of all ages and genders with a focus on the inherent
ability of the body to health and enhance function without
unnecessary drugs or surgery.

By contrast, "research' has been defined as an activity
designed to test a hypothesis, permit conclusions to be drawn,
and thereby to develop or contribute to generalizable
knowledge. According to the Belmont Report, research is
usually described in a formal protocol with defined objectives
and procedures designed to reach those objectives. When a
clinician departs in a significant way from standard or
accepted practice, the innovation does not, in and of itself,
constitute research. The fact that a procedure is
"experimental," in the sense of new, untested or different, does
not automatically place it in the category of research.  As is
often acknowledged, the chiropractic care of children is not
simply a scaled down version of the care of adults. The
pediatric spine presents with unique biomechanics different
from that of the adult. As such, the attending chiropractor in
the process of caring for a child must be innovative with their
examination and adjusting protocol. This is a standard or
accepted practice in order to deliver the most efficacious and
safe spinal and extra-spinal adjustments.

Evidence-Informed Pediatric Chiropractic Practice

By now everyone is familiar with the definition of evidence-
based medicine (EBM) by Sackett and colleagues.8 Defined,
EBM is “the conscientious, explicit and judicious use of
current best evidence in making decisions about the care of
individual patients.”  It has also been defined as the
“integration of best research evidence with clinical judgment
and patient values.”

Several concepts are said to be inherent in defining EBM and
evidence-based practice (i.e., the delivery of healthcare
following the principles of EBM). Applied to the chiropractic
care of children, evidence-based practice must be integrated
within the professional training and activities/practice of
chiropractors. Secondly, the clinician-scientist-chiropractor
must be capable of accessing, appraising, and interpreting the
scientific literature in their field of specialty and understand
that research literature provides but one and not the only
source of information for clinical-decision making.  In other
words, the chiropractor must be confident in his clinical skills,
reasoning and experience and incorporate these characteristics
into EBP. Finally and of most importance, the clinician must
adhere to the principle of biomedical ethics.

Evidence-based practice was coined to reflect the delivery of
healthcare following the principles of EBM in both allopathic
and complementary and alternative medicine (CAM).  The
attractiveness of EBP or EBM is the emphasis of the inclusion
of the patient/parent as well as the clinical expertise of the
attending clinician in the decision-making process. However,
it has come to the attention of many researchers and clinicians,
particularly those in alternative therapies, that there has been
this over-reliance on the evidence-based medicine hierarchy
(see Figure 1). That somehow, there is this pyramid scheme to
the value of evidence and that somehow, effective or valid
treatment approaches are only those scrutinized through
randomized controlled clinical trials (RCTs) or higher level-

research design. It would be foolish to not recognize the value
of EBM but it should also be acknowledged that other forms
of evidence informs clinical decision making and the delivery
of care. The term evidence-informed medicine or evidence-
informed practice was coined to acknowledge and give
consideration to the myriad factors in the clinical decision-
making process. Evidence is socially and historically
constructed so that it is contextually bound and interpreted
differently by individuals. The process of evidence-informed
practice is the same as the processes used for EBP; however,
the evidence also incorporates expert opinion, clinical
expertise, patient preference, and other resources as described
above.9 Let us now consider the components of evidence-
informed practice.

Patient Preferences

Approximately 20% to 40% of healthy children seen in
outpatient pediatric clinics use CAM10 and in excess of 50% of
children with chronic, recurrent, and incurable conditions use
CAM, almost always in conjunction with mainstream care.11-13

In one of the very first studies to recognized the growing
popularity of complementary and alternative medicine (CAM)
use in children, Spigelblatt and colleagues14 examined CAM
use among Canadian children. The authors determined that
11% of children (0-18 years of age) use professionally
provided CAM therapies, with chiropractic, homeopathy,
naturopathy, and acupuncture accounting for 84% of CAM
use. Of the various pediatric conditions indicated as
motivation for chiropractic care, respiratory problems,
followed by ENT and musculoskeletal condition were the
most utilized.

Today, it is well established that chiropractic is popular for
children suffering from a number of chronic conditions such
as cancer15, diabetes16, otolaryngology17, attention deficit
hyperactivity disorder18, and autism spectrum disorders19 to
name a few. The chiropractic care of children follows the
principles of biomedical ethics, the respect of persons,
beneficence and justice.  Chiropractors have long recognized
the importance of patient self-determination and that patients
should be treated as autonomous agents with the right to
access all forms of healthcare. As outlined in the Belmont
Report, to repudiate or deny the right of an individual to act on
their judgments regarding the type of care they want (or for
their child) is to deny the basic ethical principles of human
actions. In terms of beneficence, it is the obligation of
chiropractors to “primum non nocere” and provide care that
maximizes the benefits and minimizes harm.

While clinicians rely on their training, clinical experience and
critical appraisal of the literature to base their decision-
making, patients often rely on experiential evidence – that is
the opinions and experiences of other people throughout the
process of their care. The opinions of family, friends and
colleagues are important influences on the decision whether to
consult and how to manage symptoms. Carlton and
colleagues20 examined the factors influencing parents or
guardians when seeking chiropractic care for their children. Of
987 questionnaires distributed, 259 were returned with 175
eligible for inclusion within the study (26% response rate).
The authors found that healthcare choices for children were
mostly made by mothers. Parents/guardians who already used
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Alternative therapies, including chiropractic, were most likely
to use chiropractic care for their children. Users of CAM were
more likely to have a friend or family member in a healthcare
profession than non-users of CAM. The family physician
exerted considerable influence on the parent/guardian’s
decision to use chiropractic care for their children.

In a study utilizing a PBRN, Alcantara and colleagues21

examined the common presenting conditions or motivations
by parents to present their child for chiropractic. Wellness care
or the enhancement of health and wellbeing figured
prominently as a response while specific clinical entities run
the gamut of pediatric morbidities (i.e., asthma, ear infections,
nocturnal enuresis, autism, attention deficit disorders, etc.).

Clinical Experience

Inherent in their role as clinicians, educators and patient
advocates, chiropractors must not only be competent in their
abilities to critically appraise and evaluate the strengths and
limitations of the published literature but they must also
examine this in the context of their clinical experience. There
is a long tradition of chiropractors providing care to children.
This clinical experience is honored by the principles of
evidence-informed practice. In defining EBM, Sackett and
colleagues8 acknowledged that at times, the best available
evidence may not be available nor is it necessarily restricted to
“randomized trials and meta-analysis” and when such research
is not so readily available, “the next best external evidence is
followed and may be clinical experience.  As Sackett and
colleagues8 commented, “External clinical evidence can
inform, but can never replace, individual clinical expertise,
and it is this expertise that decides whether the external
evidence applies to the individual patient.”

Where is the Evidence? An Evidence-Informed
Perspective

Despite claims by anti-chiropractors on the lack of evidence
for the chiropractic care of children, a number of studies have
examined the safety and effectiveness of chiropractic care. It
is beyond the scope of this article to examine all the evidence;
the following is a survey of studies relevant to the chiropractic
care of children.

Asthma

The recent review article by the brothers Alcantara22 found the
published literature as consisting of 3 randomized clinical
trials, 10 case reports, 3 case series, 7 cohort studies, 3 survey
studies, 5 commentaries and 6 systematic reviews. The
contribution by the Alcantara review was their revelation of
the trials and tribulations of designing a randomized controlled
clinical trial with chiropractic SMT and asthma and the
important contribution of uncontrolled studies. The review
exposed the realities of the clinical trials on asthma by
questioning the validity of the sham SMT employed in their
respective designs. Prior to study implementation, the sham
SMTs were never validated as such and in the context of
clinical practice, the sham SMTs were reminiscent of
techniques employed by chiropractors and osteopaths alike in
daily practice. As such, the brothers Alcantara proferred that

the clinical trials on asthma are comparison trials comparing
one type of manual maneuver versus another. All three trials
reported subjective improvements (i.e., quality of life,
symptom severity, etc.) as well as decrease in medication use
(i.e., β-agonist). In this era of integrative care (i.e., the
integration of complementary and alternative medicine with
conventional medicine), the benefits conferred by chiropractic
care to this patient population support chiropractic as a viable
care option.

Infantile Colic

Since the systematic review by the brothers Alcantara23 on the
chiropractic care of infants with colic, a number of notable
studies have been published that we wish to address. Miller
and Newell categorized excessively crying infants to
subgroups (infant colic, irritable infant syndrome of
musculoskeletal origin and inefficient feeding crying infants
with disordered sleep) and compared changes in symptoms
between these subgroups during treatment. The authors found
no significant difference in demographic profile between
groups or any significant difference in infant crying or level of
maternal stress at the start. Gleberzon and colleagues24

conducted a review of articles published in a 4-year time span
on the use of spinal manipulative therapy (SMT) for pediatric
health conditions. With respect to infantile colic and
chiropractic care, Gleberzon et al.24 parroted the findings of
Bronfort and colleagues.25 Bronfort and colleagues concluded
that ‘‘Moderate quality evidence that spinal manipulation is no
more effective than sham spinal manipulation for the
treatment of infantile colic.’’ Sadly, this conclusion could not
be further from the truth since no study has compared
chiropractic SMT versus sham SMT in infants with colic.23

Miller and colleagues26 recently published their clinical trial
on infantile colic. Infants less than 8 weeks old were
randomized to 3 groups: (i) infants treated with chiropractic
and the parents were aware of the type of care; (ii) infants
treated and the parent were unaware of the care rendered; and
(iii) the control group with infants not receiving care and the
parents were unaware as such. The primary outcome was a
daily crying diary completed by parents over a period of 10
days. Notwithstanding the large confidence intervals, the
authors concluded that chiropractic care improved crying
behavior in infants with colic. Furthermore, knowledge of
treatment by the parent did not appear to contribute to bias.

Dobson and colleagues27 published their review of randomized
trials evaluating the effect of chiropractic, osteopathy or
cranial osteopathy alone or in conjunction with other
interventions for the treatment of infantile colic. The authors
concluded that the number of studies for meta-analysis were
generally small and methodologically prone to bias, making
the arrival to definitive conclusions impossible about the
effectiveness of manipulative therapies for infantile colic.
However, the authors noted that in those trials involving
parents of infants receiving manipulative therapies, they
reported fewer hours crying per day than parents whose
infants did not receive manipulative therapy, based on
contemporaneous crying diaries. Furthermore, the reported
improvements were clinically significant. As argued by the
Alcantara review23, despite the methodological limitations of
the studies thus far published on chiropractic and infantile
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colic; reported fewer hours crying per day by parents whose
children receive chiropractic care must be examined from the
evidence-informed perspective. This is particularly so when
one considers that medical treatment options have been found
to be ineffective.

According to Hall and colleagues28, there is little scientific
evidence to support the use of Simethicone, Dicyclomine
hydrochloride, Cimetropium bromide, lactase, additional fiber
or behavioral interventions.  The impact of infant colic on the
emotional state of the mother should not be discounted.
Levitsky and colleagues29 found explicit aggressive thoughts
and fantasies by 16 mothers while 6 admitted thoughts of
infanticide during their infant's colic episodes in interviews.
These types of findings have previously not been documented
in the medical literature. All mothers experienced physical and
psychological symptoms in response to their infant's colic.
More than 90% of the mothers with a colicky infant
experienced significant marital tension and disruption in their
social contacts.

Otitis Media

Recently, Pohlman and Holton-Brown30 published their
review of the literature for OM in children. In terms of the
evidence, the authors reviewed 49 articles consisting of 17
commentaries, 15 case reports, 5 case series, 8 reviews, and 4
clinical trials. Following the evidence-medicine hierarchy, the
authors concluded that there was limited quality evidence for
the use of SMT for children with OM and currently, no
evidence to support or refute using SMT for OM and no
evidence to suggest that SMT produces serious adverse effects
for children with OM.  We believe that chiropractic care for
children with otitis media is a viable alternative given that
observation without initial antibiotic therapy was accepted as
an option for acute otitis media (AOM) management in the
2004 American Academy of Pediatrics and American
Academy of Family Physicians clinical practice guideline.31

The Evidence in Proper Perspective

In 2012, Snyder and colleagues32 reviewed the literature
published in the past year to identify the types of CAM most
often studied in children, the variety of conditions to which
these modalities are applied, and the methodologies used in
the articles exploring the most prevalent CAM modalities. The
authors identified 111 published articles on CAM use in
children in 2011. The most common modalities were
herbal/dietary supplements, acupuncture, massage,
chiropractic, and homeopathy. The most commonly studied
conditions were pain, headache, attention deficit hyperactivity
disorder (ADHD), asthma, and colic. Although a majority of
the articles consisted of reviews, case reports, and other non
hypothesis-driven methodologies, we did find that several
were randomized controlled trials, meta-analyses, or
systematic reviews. These methodologies, however, rarely
accounted for the majority of publications on a particular
therapy or condition. Based on their findings, they concluded
that only a minority of articles published in the past year
utilized methods of sufficient rigor to provide a useful
comparison to more conventional therapies.

As a useful comparison, let use examine the use of off-label

drug use in pediatrics. To say that the use of off-label or
unlicensed drugs for children is a world wide problem is an
understatement.33 Overall, unsafe and wasteful drug use is
reflected by the finding that 25–75% of antibiotic
prescriptions in teaching hospitals are inappropriate and half
of the world’s 15 billion injections per year are unsafe with
50% of patients worldwide failing to take medicines
correctly.34

The term “off-label” is used for the prescribing of medication
in a different form than recommended by the manufacturers
with respect to indications, dose, age, route of administration
and contraindications.35 Unlicensed drugs are those prescribed
where changes have been made with respect to its formulation
and has not been formally tested in a clinical trial, the use of
chemicals as medicines and/or prior to licensing for use.36 It is
beyond the scope of this paper to examine all the trends in
prescribing of off-label and/or unlicensed drugs worldwide but
the following is a sampling.

Using the database of 31 tertiary care pediatric hospitals in the
United States, Shah and colleagues37 examined the magnitude
of off-label drug use in children hospitalized in the United
States and found that at least 1 drug was used off-label in
297,592 (78.7%) of 355,409 patients discharged during the
study. Off-label use accounted for $270,275,849 (40.5%) of
the total dollars spent on these medications.

Lindell-Osuagwu and colleagues38 studied the prescribing of
off-label and unlicensed drugs in three pediatric wards
(patients under 18 years of age) in a tertiary hospital in
Finland during a 2-week period. Of 629 prescriptions made,
321 (51%) were for licensed drugs, 226 (36%) for off-label
and 82 (13%) for unlicensed drugs.

Jong and colleagues39 examined the extent and nature of use of
unlicensed drugs and off-label prescriptions in children in a
general hospital in the Netherlands. A total of 1017
prescriptions were administered to 293 pediatric patients for
114 different drugs. Four hundred and forty-three (44%)
prescriptions were off-label, and 285 (28%) were for
unlicensed drugs. Ninety-two percent of patients received one
or more unlicensed or off-label prescriptions, and this
proportion was significantly higher in children below 6
months of age than in older children.

Dell'Aera and colleauges40 examined the use of unlicensed or
off-label drugs in a Neonatal Intensive Care Unit in Italy. The
investigators found that of 176 prescriptions for 61 different
drugs given to 34 newborns. Drugs were licensed in 88% and
unlicensed in 12% of cases. About the licensed drugs, in
37.5% medicines were used following the terms of the
marketing authorization. In 22.7% of cases medicines were
used in an off-label manner as they contained no information
for pediatric use in the marketing authorization. And in 27.8%
of cases medicines were licensed for pediatric use, but they
were used off-label with regard to age, dose, route of
administration and duration of treatment.

McIntyre and colleagues41 determined the incidence and
nature of unlicensed and off label prescribing of drugs for
children in general practice in a single suburban general
practice in the English Midlands. Prescribed drugs were
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categorized as licensed, unlicensed (without a product
license), or used in an off label way (outside the terms of their
product license). In a 1-year period, a total of 3347
prescription items were provided to 1175 children involving
160 different drugs. A total of 2828 (84.5%) prescriptions
were for licensed medicines used in a licensed way; 10 (0.3%)
were for unlicensed medicines; and 351 (10.5%) were licensed
medicines used in an off label way. For 158 (4.7%) the
information was insufficient to determine license status.

Schirm and colleagues42 performed a cross-sectional study of
66,222 pharmacy dispensing records for a one year period in
the northern part of the Netherlands. The investigators found
that unlicensed drug use in Dutch children is the highest
among 0 to 1-year-olds, and off-label drug use is the highest
among 12 to 16-year-olds.

Chalumeau and colleagues43 performed a prospective one day
survey of all written prescriptions, for patients under 15 years,
among 95 offices based pediatricians in the Paris, France
metropolitan area. The investigators found a total of 2522
prescriptions were administered to 989 patients; 844 (33%)
were used either in an unlicensed (4%) or an off label (29%)
manner. A total of 550 (56%) pediatric patients received one
or more off label prescriptions.

The impact of unlicensed and off-label drug use on adverse
drug reactions (ADRs) in pediatric patients was examined by
Neubert and colleagues44 based on 156 patients provided with
740 drug prescriptions. Twenty seven percent of all
prescription drugs were used in either an unlicensed (n = 3) or
off-label (n = 195) manner. A total of 46 ADRs were observed
in 31 patients (17.4%). Patients receiving at least one
unlicensed or off-label drug prescription during hospitalization
(n = 92) experienced an ADR significantly more frequently (n
= 26 patients) than patients receiving only licensed drugs (n =
64 vs. 5 patients). ADRs were associated with 29 (5.6%) of
the 517 licensed drug prescriptions and with 12 (6.1%) of the
198 unlicensed or off-label drug prescriptions. The majority of
ADRs caused by unlicensed and off-label drug use were
recognized by the attending physician. However, statistical
analysis revealed no significant difference in the number of
licensed and unlicensed/off-label drug prescriptions causing
ADRs.

In commenting on the implications to safety on the use of
unlicensed or an off-label drug use, Choonara and Conroy36

found only three studies have commented on the risk of
toxicity in relation to unlicensed or off-label drug use. Only
one of these three studies prospectively tried to evaluate the
risk associated with off-label and unlicensed drug prescription.
This study suggested that the percentage of unlicensed and
off-label drug use was significantly associated with the risk of
an adverse drug reaction.

Two studies looking at adverse drug reactions suggest that
there is a greater risk of a severe adverse drug reaction
occurring in association with the off-label or unlicensed use of
drugs. One study found that five out of eight severe adverse
drug reactions were associated with the off-label use of a
medicine. The other study found that 14 of 19 drug
prescriptions associated with 17 severe adverse drug reactions
were either unlicensed or off-label.

The risk of prescribing off-label and unlicensed drugs in
children is not clear from the data available.

Recently, Todd and colleagues45 reviewed the literature for
adverse events in infants and children cared for by
chiropractors or other manual therapists, identifying treatment
type and if a preexisting pathology was present. The authors
concluded that cases of serious adverse events in infants and
children receiving manual therapy are rare. Despite 3 deaths
being documented, these were not associated with chiropractic
care. Furthermore, a preexisting pathology or history of
trauma was associated in a majority of reported cases making
cause and effect inferences to iatrogenesis on the part of the
chiropractor challenging.

Concluding Remarks

There is no denying that parents will continue to bring their
children to an alternative practitioner and chiropractors in
particular. In recent times, there has been this movement
towards integrative medicine. According to Coulter and
colleagues46 the definition of integrative medicine ranges from
the incorporation of alternative care with conventional
medicine, a new form of healthcare where patient care is
guided by shared practice guidelines, and shared common
values and goals. It is characterized by mutual respect and
emphasizes wellness and healing of the entire person (i.e., the
bio-psycho-socio-spiritual dimensions of a person). This
practice-paradigm has been embraced by both conventional
and alternative practitioners.47-51 As such, those who consider
the chiropractic care of children as “experimental or
investigational” have antiquated values and have no place in
21st century healthcare.
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