
UC Davis
UC Davis Previously Published Works

Title
Utilization Patterns of Conventional and Complementary/Alternative Treatments in Children 
with Autism Spectrum Disorders and Developmental Disabilities in a Population-Based Study

Permalink
https://escholarship.org/uc/item/61z2b3xz

Journal
Journal of Developmental and Behavioral Pediatrics, 35(1)

ISSN
0196-206X

Authors
Akins, Roger S
Krakowiak, Paula
Angkustsiri, Kathleen
et al.

Publication Date
2014

DOI
10.1097/dbp.0000000000000013
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/61z2b3xz
https://escholarship.org/uc/item/61z2b3xz#author
https://escholarship.org
http://www.cdlib.org/


Utilization Patterns of Conventional and Complementary/
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Disorders and Developmental Disabilities in a Population-Based
Study

CDR Roger Scott Akins, DO1,2,4, Paula Krakowiak, PhD2,3, Kathleen Angkustsiri, MD1,2,
Irva Hertz-Picciotto, PhD2,3, and Robin L. Hansen, MD1,2

1Department of Pediatrics, School of Medicine, University of California, Davis
2MIND (Medical Investigation of Neurodevelopmental Disorders) Institute, University of California,
Davis
3Division of Epidemiology, Department of Public Health Sciences, School of Medicine, University
of California, Davis
4Department of Pediatrics, Naval Medical Center Portsmouth, Portsmouth, Virginia

Abstract
Objective—This study compared the utilization of conventional treatments to utilization of
complementary and alternative medicine (CAM) in preschoolers with autism spectrum disorders
(ASD) and other developmental disabilities (DD).

Methods—Participants were 578 children who were part of an ongoing population-based, case-
control study of 2 to 5 year-olds with ASD, DD, and the general population. Parents completed an
interview on past and current services.

Results—Four hundred fifty-three children with ASD and 125 DD children were included. ASD
families received more hours of conventional services compared to DD (17.8 vs. 11; p<0.001).
The use of psychotropic medications was low in both groups (~3%). CAM use overall was not
significantly different in ASD (39%) versus DD (30%). Hispanic families in both groups used
CAM less often than non-Hispanics. Variables such as level of function, immunization status, and
presence of an identified neurogenetic disorder were not predictive of CAM use. A higher level of
parental education was associated with increased CAM use in ASD and DD. Families who utilized
>20 hours per week of conventional services were more likely to use CAM, including potentially
unsafe or disproven CAM. Under-immunized children were marginally more likely to use CAM,
but not more likely to have received potentially unsafe or disproven CAM.

Conclusion—CAM use is common in families of young children with neurodevelopmental
disorders and is predicted by higher parental education and non-Hispanic ethnicity but not
developmental characteristics. Further research should address how healthcare providers can
support families in making decisions about CAM use.
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diet; chelation; dietary supplements

Corresponding author: Robin Hansen MD, MIND Institute, U.C. Davis, Department of Pediatrics, 2825 50th Street, Sacramento, CA,
95817 Telephone (916) 703-0235; Fax: (916) 703-0248; robin.hansen@ucdmc.ucdavis.edu.

NIH Public Access
Author Manuscript
J Dev Behav Pediatr. Author manuscript; available in PMC 2015 January 01.

Published in final edited form as:
J Dev Behav Pediatr. 2014 January ; 35(1): 1–10. doi:10.1097/DBP.0000000000000013.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



INTRODUCTION
Autism spectrum disorders (ASD) affect approximately 1 in 88 children in the United
States.1 The core features of ASD include impairments in socialization, communication and
behavior.2 Medical, behavioral and educational interventions target these core symptoms.3

The evidence base supporting the benefits of behavioral and educational treatments for the
core symptoms of ASD has established many of these treatments as the standard of care for
children with ASD.4–7 However, these interventions take time to show benefits. Not all
children show significant improvement, chronic management is required, and at this time,
there are no “curative” treatments for ASD. Additionally, the issues faced by families of
children with ASD are not restricted to the core symptoms. Associated symptoms such as
hyperactivity, anxiety, aggression, insomnia and gastrointestinal (GI) symptoms are
common in ASD and are frequent targets of both conventional treatments and
complementary and alternative medicine (CAM) therapies.3,8,9

The National Center for Complementary and Alternative Medicine (NCCAM) defines
complementary and alternative medicine as, “a group of diverse medical and health care
systems, practices, and products that are not presently considered to be part of conventional
medicine.” Complementary medicine is typically defined as non-traditional treatments that
are used with conventional medicine. Alternative medicine is used in place of conventional
medicine.10 In the last decade, possibly hastened by improved access to information via
various electronic media, CAM has become widely used by families of children with
chronic health conditions, including neurodevelopmental disorders.11,6,12 CAM use may be
highest among families of children with ASD, with reported use in 28–95%.9,13–16 Most
families of children with ASD report using CAM therapies for general health maintenance,
but some parents also report using CAM therapies to treat specific symptoms, such as
irritability, hyperactivity, inattention, GI symptoms and sleep difficulties. 9 Higher rates of
CAM have been reported in children with co-existing GI symptoms, seizure disorders and
behavior problems.16 Treatment of these associated symptoms is not as well standardized,
with limited evidence from controlled studies demonstrating efficacy of therapies that treat
these problems.3,6,9,17 The lack of evidence-based treatments creates a dilemma for families
who are struggling with these conditions.18,19 Finally, the majority of families who are
making treatment decisions for their child do so without a clear understanding of the
underlying biological determinants of their child’s ASD, complicating any decision about
which treatments may be biologically plausible for their child.19

Elevated CAM use has been reported in families with higher socioeconomic status,
especially when at least one parent has completed a 4-year college degree.9,13,20 CAM use
in ASD has also been reported to be higher when access to conventional care is limited.21

Few studies have objectively evaluated how culture, race and ethnicity influence CAM use
in ASD. CAM use was initially found to be higher among a small subset of Hispanic
children with ASD,21 then found to be more consistent with reported use in non-Hispanic
Caucasians in a recent, larger, multi-site analysis.16 Other family characteristics have not
been found to be associated with CAM use, including the presence of another child in the
home with a developmental disability (DD), parental age, and a family history of DD.9

Although the severity of ASD has been reported to be associated with increased CAM
utilization,16 less is known about how other developmental characteristics, such as severity
of associated symptoms, developmental trajectories or the presence of an identified
neurogenetic disorder to which the family may attribute causality may influence family
decision making about CAM. Few studies exploring CAM use in ASD have included
preschool-aged children and, to our knowledge, specific patterns of utilization have not yet
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been reported in this age group.9,13 Additionally, much less is known about CAM use in
young children with other DD.

Previous authors have reported that safety is the most important factor for parents who are
considering a particular treatment for their children with ASD and that most CAM use has
been safe,13 yet some families report using therapies that may be less desirable in terms of
the potential for harmful side effects or established lack of efficacy. There is little evidence
about other critical issues, such as whether families of children with neurodevelopmental
disorders frequently defer evidence-based interventions, such as immunizations or
behavioral therapies, in favor of potentially unsafe and less efficacious or disproven CAM
treatments, such as chelation or secretin. Are families who use CAM less likely to fully
immunize their children with neurodevelopmental disorders? If these “high risk” groups
exist, are there familial or child characteristics that are unique to these groups? Do service
utilization patterns suggest that critical needs of families are unmet?

To explore these issues we examined the use of conventional services and treatments and
CAM therapies in preschool aged children with ASD and DD in California, a geographic
area of high CAM prevalence22 who were enrolled in the CHARGE (Childhood Autism
Risks form Genetics and Environment) study.23 Specifically, we examined the following
characteristics in relation to the likelihood of CAM use: household education level, race/
ethnicity, family utilization of conventional services, child’s level of cognitive and adaptive
functioning, presence of an identified neurogenetic diagnosis, use of psychotropic
medications and vaccination status.

METHODS
Study Participants

The CHARGE (Childhood Autism Risks from Genetics and the Environment) Study is an
ongoing population-based, case-control study with participants sampled from three strata:
children with ASD, children with DD but not ASD, and children randomly selected from the
general population.23 Eligible children a) were between the ages of 24 and 60 months, b)
lived with at least one biologic parent, c) had a parent who spoke English or Spanish, d)
were born in California, and e) resided in the catchment areas of a specified list of Regional
Centers in California. Children with ASD and DD were identified through California
Regional Centers, which provide case management services to children with eligible
developmental disorders across socioeconomic levels and racial/ethnic groups. No further
exclusions were made based on genetics, family phenotype, or other characteristics, with the
exception of children who had visual, hearing or motor impairments that precluded
standardized developmental assessment. Institutional review boards of the University of
California, Davis and the State of California approved this study. Written informed consent
was obtained prior to participation.

Clinic Assessments and Data Collection
Diagnosis of autism or ASD was confirmed using the Autism Diagnostic Interview–Revised
(ADI-R)24 and the Autism Diagnostic Observation Schedule (ADOS)25 using criteria
described by Risi et al. (2006).26

Cognitive function was measured using the Mullen Scales of Early Learning (MSEL).27

Adaptive function was assessed by parent interview using the Vineland Adaptive Behavior
Scales (VABS).28 Children in the DD group were screened for ASD with the Social
Communication Questionnaire (SCQ)29 and in the study subset of children with DD, all had
scores less than the cut-off of 15. For the present analysis, children classified as DD (n=125)
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had standard scores on either the MSEL or VABS more than 2 standard deviations below the
mean (MSEL or VABS composite <70). The majority (n=95) of the DD group scored <70
on both the MSEL and VABS, with an additional 16 children scoring <70 on one measure
and <78 (within half a standard deviation above the cut-off) on the other measure (also used
to define low-functioning ASD). Also included were fourteen children scoring <70 on one
measure with a borderline-average score on the other measure.

Demographic data were obtained via telephone interview by trained study staff and from
birth certificates. Psychometric assessments were administered at the clinic visit; child and
family medical histories and a standardized medical evaluation of the child were performed
by trained physicians. During the medical history they administered a Services and
Treatment Interview to ask parents about the history of service utilization for the child,
including hours per week participating in various types of educational, behavioral and other
therapeutic interventions. Parents were also asked about use of conventional medications
and CAM therapies, currently and in the past. For the purpose of this analysis, conventional
medications and CAM therapies were grouped into categories. A category of psychotropic
medications was created and included ADHD medications (stimulants and alpha-2 agonists),
atypical antipsychotics, and selective serotonin reuptake inhibitors. Other categories were
anticonvulsants, antihistamines, constipation medications, gastroesophogeal reflux disease
medications, insomnia medications and miscellaneous medications; this last group included
inhalers, medically prescribed dietary supplements (e.g., duocal), prescribed nasal sprays,
etc. Over-the-counter medications and short-term use medications such as antibiotics were
not reported in this analysis.

CAM categories were also assigned based on the NCCAM model and, except for the
category of mind-body medicine, all CAM treatments reported by our subjects were
biologically based. Individual CAM products were assigned to representative categories, so
that if a parent reported using a supplement (e.g., “BrainChild Spectrum Support”), the
product contents were confirmed by Internet search and then the product was assigned to the
appropriate category (alternative dietary supplement). CAM categories reported by
CHARGE participants were: dietary supplements, the gluten-free, casein-free diet (GFCF),
homeopathic remedies, mind-body medicine, melatonin, probiotics and a category of “Other
CAM treatments,” which included other alternative diets and miscellaneous treatments such
as: “antioxidants,” amino acid supplements, “immune support” products and natural
products such as milk thistle. Daily multivitamins (“gummi vitamin”) were not included in
this analysis. We also created individual categories for CAM therapies that we characterized
as potentially unsafe (chelation), disproven (secretin) or invasive (B-12 injections). These
CAM therapies included prescription antifungal medication, vitamin B-12 injections,
intravenous immunoglobulin (IVIg), chelation therapy and secretin. These therapies were
analyzed both individually and as a group.

The presence of a genetic (e.g. Trisomy 21 or Angelman Syndrome) or neurogenetic (e.g.
metabolic or mitochondrial disorders, epilepsy) disorder was based on parent report obtained
from the Child Medical History.

Parents completed a GI History questionnaire that asked about previous GI symptoms and
those occurring within the last 3 months, with frequency self-reported by parents on a five-
item Likert scale. Symptoms addressed by the questionnaire included the following:
abdominal pain, gaseousness/bloating, diarrhea, constipation, pain on stooling, vomiting,
sensitivity to foods, difficulty swallowing, blood in vomit and blood in stools. We focused
here on the current symptoms.
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To examine concerns that families of children with ASD who receive CAM may be more
likely to be unimmunized or under immunized, we compared the immunization status of
participants with ASD and DD. To control for the possibility that children with DD may be
more likely to have immunizations deferred for medical reasons (refractory seizures,
recurrent illness delaying vaccination), we compared immunization rates of both groups to
the typically developing (TD) group of CHARGE participants. Typically developing
participants in the CHARGE Study were recruited from the general population, did not have
previous diagnoses of DD or ASD and scored <15 on the SCQ and ≥70 on both VABS and
MSEL. Immunization status was obtained from the child’s immunization records or from the
Child Medical History obtained at the clinic visit. Children were regarded as being “up-to-
date” if they had completed all immunizations required by the State of California for school
entry for children aged 18 month to 5 years. When assigning immunization status, we did
not consider any CDC recommended vaccines that were not required by the State of
California for preschool attendance (i.e. Hepatitis A, Rotavirus), nor did we consider
varicella because children may have naturally acquired immunity. For assignment of up-to-
date status in 4-year olds, we did not require completion of State required 4 to 6 year old
immunizations, since some children may not yet have enrolled in school. Our criteria for
‘up-to-date’ was intended to insure that subjects were only likely to be categorized as under-
immunized if parents intended to defer or delay vaccines.

Statistical Analyses
Descriptive analyses were performed using (1) Chi-square tests for categorical variables, (2)
t-tests (Satterthwaite) or the Wilcoxon Two-Sample Test for continuous variables, such as
parental age. Potential confounders were evaluated by bivariate analyses with each outcome
(services, treatments) and predictor of interest (diagnosis). Covariates included child’s age,
sex, race/ethnicity, highest level of education in household and parental age. Effect
modification was also evaluated using stratified analyses for the following potential effect
modifiers: immunization status (up-to-date, behind/never vaccinated), presence of a genetic
or neurogenetic disorder, GI symptoms (frequent, not frequent) and parental education level
(Bachelor degree, no degree). Analyses adjusted for household education and child’s
diagnosis were performed using log-binomial regression to calculate prevalence ratios (aPR)
and 95% confidence intervals (CI). A small sample adjustment of the prevalence ratio and
95% confidence interval was performed in analyses containing zero cell counts.30 All
analyses were carried out using SAS version 9.2 (Cary, NC).

RESULTS
In this study, we included 453 children with ASD and 125 children with DD (N=578) whose
parent had completed the Services and Treatment Interview. There were no significant
differences between the ASD and DD groups with regard to child’s race, age at the date of
clinical evaluation or parental age at delivery (Table 1). Subjects in the ASD group were
more likely to be male and to have a parent with a Bachelor’s or higher degree whereas
subjects in the DD group were more likely to have an identified genetic or neurogenetic
disorder. Fifteen percent of children with ASD were classified as high-functioning (MSEL
and VABS composite ≥70).

Utilization of conventional services and treatments in ASD and DD
Virtually all children in both groups received one or more forms of conventional services.
The median hours per week of receiving conventional services was significantly higher in
children with ASD than in the DD group (Table 2). After adjusting for household education,
children with ASD were twice as likely as those with DD to have seen a psychologist, 6
times as likely to have participated in social skills training and nearly 3 times as likely to
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have participated in a behavior modification program. Children with DD were more likely to
have received physical therapy, nutritional consultation, home nursing, and vision services.
There were no differences in utilization of other services, such as occupational therapy or
psychiatric care.

Participants in the DD group were nearly twice as likely as those in the ASD group to have
ever received conventional medication for a chronic medical problem (48% vs. 30%,
respectively) (Table 2). Treatment use was largely condition-specific, with subjects in the
DD group significantly more likely to have received anticonvulsants, gastroesophogeal
reflux treatments, medically prescribed diets and medications to treat constipation.
Utilization of conventional psychotropic medications, which included atypical
antipsychotics, selective serotonin reuptake inhibitors (SSRIs) and ADHD medications, was
quite low in both the ASD group (2.7%) and in the DD group (3.2%). Use of medications to
treat other chronic conditions, such as asthma, allergies, and sleep problems, was higher in
the DD group (29.6%) compared to the ASD group (17.4%),

Utilization of CAM in ASD and DD
Overall, CAM utilization was more common in ASD (39.3%) than DD (29.6%) after
adjustment for household education, although this was not statistically significant (Table 3).
The most common CAM treatment was the use of dietary supplements, which was slightly
more common among ASD children (ASD 24.7% vs. DD 18.4%; n.s.). The ASD group was
far more likely to use the gluten-free, casein-free (GFCF) diet than the DD group (p=0.0009)
and this diet was slightly more likely to be utilized in children with ASD whose families
reported frequent gastrointestinal (GI) symptoms.

Utilization of invasive, disproven, or potentially unsafe CAM was significantly higher in the
ASD group than in the DD group (8.6% vs. 0%; Table 3). Antifungal medications (3.3%)
chelation (4.4%) and vitamin B-12 injections (4.2%) were utilized infrequently in ASD. Use
of secretin (0.2%) was essentially absent in our subjects, with use reported in only one
subject from the ASD group and none reported in the DD group (Table 3).

Use of homeopathic remedies and mind-body medicine, such as massage or acupuncture,
was more commonly reported by parents in the DD group, but reported use of these
treatments was uncommon in both groups (Table 3). There were no differences in utilization
of other types of CAM, such as melatonin, probiotics, and essential fatty acids.

Sociodemographic characteristics and CAM use
Household education—In both ASD and DD, CAM use was nearly twice as frequent
when at least one parent in the household had completed college; therefore, these groups
were combined. After controlling for child’s diagnosis, families where at least one parent
has a Bachelor’s degree were more likely than families without a Bachelor’s degree to
utilize CAM in general (44.9% vs. 26.9%; aPR 1.63; 95% CI 1.29, 2.08). Also, the use of
potentially unsafe (chelation, antifungal medication, IVIg), definitively disproven (secretin)
or invasive (Vitamin B-12 injections) CAM was twice as high in families with a Bachelor’s
degree than families without a Bachelor’s degree (9.0% vs. 3.7%, aPR 2.16; 95% CI 1.05,
4.45.

Ethnicity—Hispanic families of children with either ASD or DD were less likely to have
received CAM than non-Hispanic families; in a model adjusted for level of household
education and child’s diagnosis, Hispanic families were 29% less likely to have used CAM
compared with non-Hispanic families (Table 4).
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Child diagnostic & phenotypic factors
Neurogenetic diagnosis—We had hypothesized that the presence of an underlying
neurogenetic disorder, which parents might perceive as the causative factor of their child’s
ASD or DD, may be associated with lower CAM utilization. In fact, there was no
association between the presence of a diagnosed neurogenetic disorder and frequency of
CAM utilization (32.1% with identified disorder received CAM vs. 38.4% without received
CAM).

Developmental status—Low-functioning children (defined as scoring <70 on MSEL or
VABS and within half a standard deviation above the cut-off on the other measure) with
ASD were neither more nor less likely to receive CAM than high-functioning children.

Family medical utilization
Immunization status—The immunization status of children with ASD (66.2%) or DD
(59.4%) was similar to the status of typically developing children in the CHARGE Study
(n=276; 66.7%). Immunization status was not predictive of CAM use in either DD or ASD
although children who were not up-to-date on vaccinations were marginally more likely to
use CAM than those with up-to-date vaccinations (41.5% vs. 34.1%; aPR 1.19; 95% CI
0.97, 1.48; Table 4). Children who had not received immunizations or were under-
immunized did not differ from fully immunized children in regard to receipt of unsafe or
invasive forms of CAM (19.2% vs. 16.8%; p=0.65).

Hours of services per week—Families whose children were receiving 20 or more hours
per week of conventional services were more likely to utilize CAM therapies (aPR 1.43;
95% CI 1.15, 1.78; Table 4). Those families receiving 20 or more hours of therapy per week
for their child were twice as likely to utilize invasive, disproven, or potentially unsafe CAM
(aPR 2.13; 95% CI 1.10, 4.12).

DISCUSSION
We have demonstrated that families of preschool-aged children with ASD and DD utilize
CAM frequently, even when they are able to access commonly recommended services such
as behavioral therapy, speech therapy, and occupational therapy. The frequency at which
conventional services were received and utilization patterns of both services and
medications differed between groups. Children in the DD group were significantly more
likely to have received physical therapy or anticonvulsants whereas behavioral modification
or social skills training were more prevalent for the ASD children. This pattern of
differences is consistent with the different developmental and adaptive needs of preschool-
aged children with ASD and preschool-aged children with other types of developmental
delays.

The significantly higher median total hours per week of services received by children with
ASD vs. DD most likely reflects recommendations for service provision based on the
current evidence base. To date, no practice guidelines specify the optimal level of services
for children with DD, but clinical practice guidelines for children with ASD have
recommended provision of intensive intervention, with active engagement of the child, at
least 25 hours per week, 12 months per year. 6,31 Although most children in the ASD group
received fewer than the recommended 25 hours per week, this may have been influenced by
families differing in their progress of navigating autism-specific services at the time of the
clinic visit. In this California population, families that were receiving the most intensive,
autism-specific services were more likely to use CAM. This contradicts the theory that
families utilize CAM due to the lack of availability of conventional services.32 Instead, at
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least in our sample of mostly well-educated families, it appears that CAM use may be more
likely to be complementary than alternative.

Intentionally delaying or withholding immunizations in children with autism has been
investigated32 and physicians surveyed about use of CAM in ASD have endorsed “delaying”
or “withholding” immunizations as some of the CAM treatments they would be most likely
to discourage.33 There is little information about immunization rates of young children with
ASD, although some data suggests that families of children with ASD are more likely to
refuse or delay vaccines34–36. However, in our study, up-to date immunization prevalence
did not differ across ASD, DD and TD groups or predict CAM use.

Utilization of conventional psychotropic medications was quite low in both ASD and DD
groups. In general, little is known about the relationship between CAM use and the use of
psychotropic medications in children with ASD and other neurodevelopmental disorders.
This is particularly true in preschool-aged children, where very limited age-specific data
have been published about the safety and efficacy of either psychotropic medications or
CAM treatments. Despite this lack of information, other studies have reported that the use of
psychotropic medications in preschool-aged children with ASD is widespread. In 2008,
Mandell et al. 37 examined the use of psychotropic medication in Medicaid-enrolled children
with ASD and reported that factors unrelated to clinical presentation were highly associated
with prescribing patterns, stating that, “socioeconomics and local health system factors drive
medication use as much as the needs of individual children.” They reported much higher use
of psychotropic medication than we found, even in children aged 0 to 2 years (18%) and 3 to
5 years (32%)37 Others have also reported that factors external to clinical presentation likely
affect the odds of psychotropic medication use among children with ASD,38 with foster care
placement and state-to-state variation in prescribing practices significantly associated with
increased likelihood of being treated with multiple psychotropic medications.39

CAM utilization in CHARGE subjects was generally lower than CAM use previously
reported in other studies. The reasons for this are unclear; possibilities include greater
availability of behavioral and educational services as well as availability of educational and
medical personnel with specialized training in autism. Parental under-reporting of use of
CAM and a younger, less severely affected population are also possibilities. The low rates of
reported psychotropic medication use may also be due to under-reporting although in
previous studies, children with ASD living in areas with greater availability of pediatricians
and pediatric specialists and those living in the West were modestly less likely to receive
psychotropic medications.37

Factors unrelated to clinical presentation may also be likely to determine CAM use, as most
of the factors that predicted increased CAM utilization in this study were not directly related
to the child’s clinical presentation, but were related to family characteristics, such as level of
household education, ability to access services and to some extent, ethnicity. Previous
studies of CAM use have reported similar findings, with the most consistent predictor of
CAM use being parents who use CAM themselves.11 That the presence of an identified
genetic or neurogenetic disorder was not associated with CAM use in either ASD or DD is
of particular interest because uncertainty related to etiology has been postulated as an
explanation for the high use of CAM in families of children with neurodevelopmental
disorders and ASD in particular.40 It may be, however, that decision-making regarding
CAM use is more often related to searching for treatments that can fill gaps in conventional
care or improve a child’s general health. Consistent with this explanation are findings from a
survey of CAM use through the Autism Speaks Autism Treatment Network, in which
parents reported higher rates of CAM use if their children had co-existing GI symptoms,
seizures of behavior problems.16
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ASD affected families in which the child received at least 20 hours per week of services
were more likely to receive what we classified as unsafe, disproven or invasive forms of
CAM. These types of CAM were also utilized more frequently in families with higher levels
of education. As this group is most likely to have the resources and ability to benefit from
consumer information, it appears that either the risks associated with these treatments are
not sufficiently publicized or understood, or that parents are aware of them, but believe the
potential benefit outweighs those risks. Providers may need to take a more active role in
educating families about the wide array of CAM, the state of the science and the associated
risks with both CAM and conventional treatments. That the prevalence in use of the
potentially more risky types of CAM was nearly 9% underscores this concern and
challenges us to understand more fully the decision-making process and willingness of some
families to choose these interventions.

Secretin is one CAM treatment that has been exhaustively studied and definitively
disproven.17 We are encouraged to find that only 1 of 452 children in the ASD group had
received secretin and suggest that this finding might be interpreted as a marker of the
scientific community’s ability to effectively communicate to families the results of well
designed CAM trials in a manner which changes behavior when definitive results are widely
publicized.

We must acknowledge several important limitations, the most significant of which is the
absence of information about parental rationale for CAM use, which limits our ability to
fully explore the underlying reasons for choosing CAM or conventional care and requires us
to make some assumptions which should be clarified in future studies. We did not collect
information on parental CAM use, which may also relate to parental rationale. CAM usage
may be underestimated since time since diagnosis is not accounted for in our analysis. Many
families may not consider CAM until after traditional therapies have been established.

Additionally, CHARGE participants are limited to preschool-aged children in California;
utilization patterns of both CAM and conventional services may vary by region and child’s
age.22 The possibility of selection bias must also be considered, in that families who agree to
participate in a research study may be more able to identify and obtain resources for their
children than other families who choose not to participate in research studies. Demographic
data are consistent with this concern, with at least one parent holding a Bachelor degree in
61% of the families with a child with ASD and 47% of families with a child with DD. One
difficulty of this ongoing population-based study involves estimating how many families
declined to participate, as children continually age in and out of eligibility. As such, there is
not a set eligible denominator that would be appropriate to provide accurate response rates.
Another limitation pertains to the types of CAM reported by parents, as nearly all reported
CAM use was of biologically based types of CAM. Factors such as the age of our subjects,
regional preference for biologically-based CAM, the interviewer being a physician and the
fact that the CAM questionnaire used in this study did not specifically ask about each of the
major categories of CAM may explain the low utilization of other non-biologically based
types of CAM, including mind-body medicine.

Although standardized questions were used to ask families about current and past CAM
treatments, the questions were open-ended and follow-up questions were not standardized,
which may have led to underreporting of treatments such as mind-body medicine.
Additionally, the CAM history was obtained by a physician in a clinical research setting,
which could contribute to underreporting of CAM use and possibly more so for use of
“aggressive” forms of CAM, as previous authors have demonstrated that parents may be less
likely to disclose CAM use to a physician. 9,41 Lastly, although the study population is quite
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diverse and Hispanic families well represented, the study is only open to families who speak
English or Spanish and therefore other minority populations are underrepresented.

CONCLUSION
The vast majority of families in our study appear to be choosing to use CAM in a
complementary manner in order to supplement conventional services and treatments. A
large majority of families using CAM chose therapies that were likely to be safe. However,
we do not know if families were using CAM therapies in coordination with their
conventional health care provider. Gaining insight into how CAM therapies are utilized in
the context of the complete plan of care for children with ASD and DD is critical.
Regardless of how families make these decisions, healthcare providers should proactively
seek to learn what therapies are being used and engage families in frank discussions about
the importance of understanding concepts such as the hierarchy of evidence and of making
treatment decisions based on current knowledge of safety and efficacy1111,42. Strengthening
the evidence base for both conventional and CAM treatments for children with ASD and
other developmental disorders is critical and efforts should be directed towards identifying
and supporting successful methods of communicating best practices to the community of
families affected by neurodevelopmental disorders.
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