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Utilization Patterns of Conventional and Complementary/
Alternative Treatments in Children with Autism Spectrum
Disorders and Developmental Disabilities in a
Population-Based Study
Roger S. Akins, DO,*†‡ Paula Krakowiak, PhD,†§ Kathleen Angkustsiri, MD,*†
Irva Hertz-Picciotto, PhD,† Robin L. Hansen, MD*†

ABSTRACT: Objective: To compare the utilization of conventional treatments and utilization of comple-
mentary and alternative medicine 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 with DD
families (17.8 vs 11; p < .001). The use of psychotropic medications was low in both groups (approximately
3%). Overall, complementary and alternative medicine (CAM) use was not significantly different in ASD (39%)
versus DD (30%). Hispanic families in both groups used CAM less often than non-Hispanic families. Variables
such as level of function, immunization status, and the presence of an identified neurogenetic disorder were
not predictive of CAM use. A higher level of parental education was associated with an increased CAM use in
ASD and DD. Families who used >20 hours per week of conventional services were more likely to use CAM,
including potentially unsafe or disproven CAM. Underimmunized children were marginally more likely to use
CAM but not more likely to have received potentially unsafe or disproven CAM. Conclusion: Use of CAM is
common in families of young children with neurodevelopmental disorders, and it is predicted by higher
parental education and non-Hispanic ethnicity but not developmental characteristics. Further research
should address how health care providers can support families in making decisions about CAM use.

(J Dev Behav Pediatr 35:1–10, 2014) Index terms: autism, developmental delay, complementary and alternative medicine, gluten-free, casein-free diet,
chelation, dietary supplements.

Autism spectrum disorders (ASD) affect approxi-
mately 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 man-
agement 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 gastro-
intestinal (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 Alterna-
tive Medicine defines CAM as, “a group of diverse med-
ical and health care systems, practices, and products that
are not presently considered to be part of conventional
medicine.” Complementary medicine is typically defined
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as nontraditional treatments that are used with conven-
tional medicine. Alternative medicine is used in place of
conventional medicine.10 In the past 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, in-
cluding neurodevelopmental disorders.6,11,12 Use of CAM
may be highest among families of children with ASD,
with reported use in 28% to 95%.9,13–16 Most families of
children with ASD report using CAM therapies for gen-
eral 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 coexisting GI symptoms, sei-
zure disorders, and behavior problems.16 Treatment of
these associated symptoms is not as well standardized,
with limited evidence from controlled studies demon-
strating efficacy of therapies that treat these prob-
lems.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 bi-
ological 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
1 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 ini-
tially found to be higher among a small subset of His-
panic children with ASD,21 then, it was found to be more
consistent with reported use in non-Hispanic whites in
a recent, larger, multisite analysis.16 Other family char-
acteristics 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 an 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 neuro-
genetic disorder to which the family may attribute cau-
sality 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 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 par-
ticular 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 neuro-
developmental disorders frequently defer evidence-based
interventions, such as immunizations or behavioral ther-
apies, 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 con-
ventional services and treatments and CAM therapies in
preschool-aged children with ASD and DD in California,
a geographic area of high CAM prevalence,22 who were
enrolled in the CHARGE (Childhood Autism Risks form
Genetics and Environment) study.23 Specifically, we ex-
amined 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, pres-
ence of an identified neurogenetic diagnosis, use of psy-
chotropic 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
3 strata: children with autism spectrum disorders (ASD),
children with developmental disability (DD) but not
ASD, and children randomly selected from the general
population.23 Eligible children (1) were between 24 and
60 months of age, (2) lived with at least 1 biological
parent, (3) had a parent who spoke English or Spanish,
(4) were born in California, and (5) 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 de-
velopmental disorders across socioeconomic levels and
racial/ethnic groups. No further exclusions were made
based on genetics, family phenotype, or other charac-
teristics, with the exception of children who had visual,
hearing, or motor impairments that precluded standard-
ized developmental assessment. Institutional Review
Boards of the University of California, Davis, and the
State of California approved this study. Written informed
consent was obtained before participation.

Clinic Assessments and Data Collection
Diagnosis of autism or ASD was confirmed using the

Autism Diagnostic Interview–Revised24 and the Autism
Diagnostic Observation Schedule25 using criteria de-
scribed by Risi et al.26
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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 ques-
tionnaire (SCQ),29 and in the study subset of children
with DD, all had scores less than the cutoff of 15. For the
present analysis, children classified as DD (n 5 125) had
standard scores on either the MSEL or VABS more than 2
standard deviations below the mean (MSEL or VABS
composite, ,70). The majority (n5 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 cutoff)
on the other measure (also used to define low-
functioning ASD). Also included were 14 children scor-
ing ,70 on one measure and with a borderline-average
score on the other measure.

Demographic data were obtained via telephone
interview by trained study staff and from birth certifi-
cates. 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 in-
terview to ask parents about the history of service utili-
zation for the child, including hours per week
participating in various types of educational, behavioral,
and other therapeutic interventions. Parents were also
asked about the use of conventional medications and
complementary and alternative medicine (CAM) thera-
pies, currently and in the past. For the purpose of this
analysis, conventional medications and CAM therapies
were grouped into categories. A category of psychotro-
pic medications was created and included attention-
deficit hyperactivity disorder medications (stimulants
and alpha-2 agonists), atypical antipsychotics, and
selective serotonin reuptake inhibitors. Other categories
were anticonvulsants, antihistamines, constipation med-
ications, gastroesophogeal reflux disease medications,
insomnia medications, and miscellaneous medications;
this last group included inhalers, medically prescribed
dietary supplements (e.g., duocal), prescribed nasal
sprays, and the like. Over-the-counter medications and
short-term use medications, such as antibiotics, were not
reported in this analysis.

Categories of CAM were also assigned based on the
National Center for Complementary and Alternative
Medicine model and, except for the category of mind-
body medicine, all CAM treatments reported by our
subjects were biologically based. Individual CAM prod-
ucts were assigned to representative categories, so that if
a parent reported using a supplement (e.g., “BrainChild
Spectrum Support”), the product contents were con-
firmed by Internet search and then the product was
assigned to the appropriate category (alternative dietary
supplement). Categories of CAM reported by CHARGE
participants were dietary supplements, the gluten-free,

casein-free diet, 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 multi-
vitamins (“gummy 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 of
antifungal medication, vitamin B-12 injections, intravenous
immunoglobulin, chelation therapy, and secretin. These
therapies were analyzed both individually and as a group.

The presence of a genetic (e.g., trisomy 21 or Angel-
man syndrome) or neurogenetic (e.g., metabolic or mi-
tochondrial disorders, epilepsy) disorder was based on
parent report obtained from the child medical history.

Parents completed a gastrointestinal (GI) history
questionnaire that asked about previous GI symptoms
and those occurring within the past 3 months, with
a frequency self-reported by parents on a 5-item Likert
scale. Symptoms addressed by the questionnaire in-
cluded the following: abdominal pain, gaseousness/
bloating, diarrhea, constipation, pain on stooling, vom-
iting, sensitivity to foods, difficulty swallowing, blood in
vomit, and blood in stools. We focused here on the
current symptoms.

To examine concerns that families of children with
ASD who receive CAM may be more likely to be un-
immunized or under immunized, we compared the im-
munization 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 group of CHARGE
participants. Typically developing participants in the
CHARGE study were recruited from the general pop-
ulation, 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 immuniza-
tions required by the State of California for school entry
for children aged 18 months to 5 years. When assigning
immunization status, we did not consider any vaccines
recommended by the Centers for Disease Control and
Prevention that were not required by the State of
California for preschool attendance (i.e., hepatitis A, ro-
tavirus), 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 the State required 4- to 6-year old immu-
nizations because 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

Vol. 35, No. 1, January 2014 © 2014 Lippincott Williams & Wilkins 3



categorized as underimmunized if parents intended to
defer or delay vaccines.

Statistical Analyses
Descriptive analyses were performed using (1) x2 tests

for categorical variables and (2) t tests (Satterthwaite) or
the Wilcoxon 2-sample test for continuous variables, such
as parental age. Potential confounders were evaluated by
bivariate analyses with each outcome (services, treat-
ments) and predictor of interest (diagnosis). Covariates
included child’s age, sex, race/ethnicity, highest level of
education in household, and parental age. Effect modifi-
cation 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 fre-
quent), and parental education level (bachelor degree, no
degree). Analyses adjusted for household education and
child’s diagnosis were performed using log-binomial re-
gression to calculate prevalence ratios and 95% confi-
dence intervals (CI). A small sample adjustment of the
prevalence ratio and 95% CI was performed in analyses
containing zero cell counts.30 All analyses were performed
using SAS software, version 9.2 (SAS Institute, Cary, NC).

RESULTS
In this study, we included 453 children with autism

spectrum disorders (ASD) and 125 children with
developmental disability (DD) (N 5 578) 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 those 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 (Mullen scales of early
learning [MSEL] and Vineland adaptive behavior scales
(VABS) composite $70).

Utilization of Conventional Services and Treatments
in Autism Spectrum Disorders and
Developmental Disability

Virtually, all children in both groups received 1 or
more forms of conventional services. The median hours
per week of receiving conventional services was signif-
icantly higher in children with ASD than in those in the
DD group (Table 2). After adjusting for household edu-
cation, 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 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. Use of con-
ventional psychotropic medications, which included
atypical antipsychotics, selective serotonin reuptake
inhibitors, and attention-deficit hyperactivity disorder

Table 1. Demographic and Clinical Characteristics

Characteristic ASD (n 5 453) DD (n 5 125) p

Sex, male, n (%) 389 (85.9) 84 (67.2) ,.0001

Child’s age (mean 6 SD), mo 45.30 6 9.84 46.04 6 8.90 NS

Race/ethnicity, n (%)

White, non-Hispanic 236 (52.2) 56 (45.5) NS

Hispanic, any race 135 (29.9) 42 (34.2)

Othera 81 (17.9) 25 (20.3)

Mother’s age at delivery (mean 6 SD), yr 31.19 6 5.38 30.02 6 6.67 NS

Father’s age at delivery (mean 6 SD), yr 33.91 6 6.40 33.12 6 7.69 NS

Highest household education, n (%)

High school or less 64 (14.2) 37 (29.6) ,.0001

Some collegeb 181 (40.0) 45 (36.0)

Bachelor degree or higher 207 (45.8) 43 (34.4)

Genetic/neurogenetic disorder, n (%)c 42 (9.3) 67 (53.9) ,.0001

High functioning, n (%)d 66 (14.6) 0 (0.0) ,.0001

aOther race/ethnicity includes black or African-American, Asian, native Hawaiian or Pacific Islander, and multiracial. bAny 2-year college and vocational degrees. cAny
conditions such as mitochondrial and metabolic disorders, cerebral palsy, nonfebrile seizures, hydrocephaly. dMSEL.70 and VABS $70. ASD, autism spectrum disorders;
DD, developmental disability; MSEL, Mullen scales of early learning; NS, not significant; VABS, Vineland adaptive behavior scales.
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medications, was quite low in both the ASD group (2.7%)
and 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 with the ASD group (17.4%),

Utilization of Complementary and Alternative
Medicine in Autism Spectrum Disorders and
Developmental Disability

Overall, complementary and alternative medicine
(CAM) utilization was more common in ASD (39.3%)
than in DD (29.6%) after adjustment for household edu-
cation, although this was not statistically significant
(Table 3). The most common CAM treatment was the use
of dietary supplements, which was slightly more com-
mon among ASD children (ASD, 24.7% vs DD, 18.4%;
p 5 not significant). The ASD group was far more likely
to use the gluten-free, casein-free diet than the DD group
(p 5 .0009), and this diet was slightly more likely to be
used in children with ASD whose families reported fre-
quent gastrointestinal 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 medi-
cations (3.3%), chelation (4.4%), and vitamin B-12 injec-
tions (4.2%) were used infrequently in ASD. Use of

secretin (0.2%) was essentially absent in our subjects,
with use reported in only 1 subject from the ASD group
and none reported in the DD group (Table 3).

Use of homeopathic remedies and mind-body medi-
cine, such as massage or acupuncture, was more com-
monly 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
Complementary and Alternative Medicine Use

Household Education
In both ASD and DD, CAM use was nearly twice as

frequent when at least 1 parent in the household had
completed college; therefore, these groups were com-
bined. After controlling for child’s diagnosis, families
where at least 1 parent has a bachelor’s degree were
more likely than families without a bachelor’s degree to
use CAM in general (44.9% vs 26.9%; adjusted prevalence
ratio [aPR], 1.63; 95% confidence interval [CI], 1.29–
2.08). Also, the use of potentially unsafe (chelation, an-
tifungal medication, intravenous immunoglobulin), de-
finitively disproven (secretin), or invasive (vitamin B-12
injections) CAM was twice as high in families with

Table 2. Utilization of Conventional Services and Treatments

ASD (n 5 453) DD (n 5 125) aPR (95% CI)
a

p

Total hours of services/week, median (IQR)b 17.8 (4–27) 11 (3–17) — ,.0001

Any conventional services, n (%) 443 (97.8) 124 (99.2) 0.97 (0.92–1.03) NS

Psychologist, n (%) 92 (20.3) 13 (10.4) 2.00 (1.16–3.46) .0131

Social skills, n (%) 133 (29.4) 6 (4.8) 6.12 (2.77–13.56) ,.0001

Behavior modification, n (%) 261 (57.6) 26 (20.8) 2.75 (1.94–3.91) ,.0001

Physical therapy, n (%) 68 (15.0) 73 (58.4) 0.26 (0.20–0.34) ,.0001

Nutrition, n (%) 43 (9.5) 33 (26.4) 0.37 (0.24–0.55) ,.0001

Home nursing, n (%) 6 (1.3) 17 (13.6) 0.10 (0.04–0.26) ,.0001

Vision services, n (%) 43 (9.5) 30 (24.0) 0.39 (0.26–0.61) ,.0001

Speech therapy, n (%) 414 (91.4) 117 (93.6) 0.97 (0.93–1.01) NS

Occupational therapy, n (%) 347 (76.6) 95 (76.0) 0.97 (0.87–1.08) NS

Social work, n (%) 122 (26.9) 32 (25.6) 1.10 (0.78–1.54) NS

Psychiatry, n (%) 13 (2.9) 1 (0.8) 3.94 (0.52–29.94) NS

Other service, n (%)c 338 (74.6) 102 (81.6) 0.91 (0.83–1.01) NS

Any conventional treatments, n (%) 135 (29.8) 60 (48.0) 0.66 (0.52–0.84) .0006

Anticonvulsants, n (%) 20 (4.4) 20 (15.2) 0.31 (0.17–0.57) .0002

GERD medication, n (%) 8 (1.8) 11 (8.8) 0.20 (0.08–0.49) .0005

Medically prescribed diet, n (%) 33 (7.3) 20 (16.0) 0.47 (0.28–0.80) .0056

Constipation medication, n (%) 12 (2.7) 10 (8.0) 0.34 (0.15–0.77) .0101

Psychiatric medications, n (%) 12 (2.7) 4 (3.2) 0.83 (0.27–2.55) NS

Miscellaneous medication, n (%)d 79 (17.4) 37 (29.6) 0.64 (0.46–0.89) .0087

aLog-binomial regression models with services as the outcome, adjusted for highest level of education in household (no bachelor’s degree vs bachelor’s degree or higher).
bWilcoxon 2-sample test. cAny paraprofessional/home trainer, audiology, and respite care/daycare services. dAny medications to treat allergies, asthma, insomnia, and
other chronic conditions. aPR, adjusted prevalence ratio; ASD, autism spectrum disorders; CI, confidence interval; DD, developmental disability; GERD, gastroesophogeal
reflux disease; IQR, interquartile range; NS, not significant.
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a bachelor’s degree than families without a bachelor’s
degree (9.0% versus 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 ed-
ucation and child’s diagnosis, Hispanic families were 29%
less likely to have used CAM compared with non-
Hispanic families (Table 4).

Child Diagnostic Phenotypic factors
Neurogenetic Diagnosis
We had hypothesized that the presence of an un-

derlying neurogenetic disorder, which parents might
perceive as the causative factor of their child’s ASD or
DD, may be associated with lower CAM use. In fact,
there was no association between the presence of a di-
agnosed neurogenetic disorder and the frequency of
CAM use (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 cutoff 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 de-
veloping children in the CHARGE (Childhood Autism

Risks from Genetics and the Environment) study (n 5
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 vac-
cinations (41.5% vs 34.1%; aPR, 1.19; 95% CI, 0.97–1.48;
Table 4). Children who had not received immunizations
or were underimmunized did not differ from fully im-
munized children with regard to receipt of unsafe or
invasive forms of CAM (19.2% vs 16.8%; p 5 .65).

Hours of Services Per Week
Families whose children were receiving 20 or more

hours per week of conventional services were more
likely to use 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 use 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 autism spectrum disorders (ASD) and
developmental disability (DD) use complementary and
alternative medicine (CAM) frequently, even when they
are able to access commonly recommended services,
such as behavioral therapy, speech therapy, and occu-
pational therapy. The frequency at which conventional
services were received and the utilization patterns of
both services and medications differed between the
groups. Children in the DD group were significantly
more likely to have received physical therapy or anti-
convulsants, whereas behavioral modification or social

Table 3. Utilization of Complementary Alternative Medicine

ASD (n 5 453) DD (n 5 125) aPR (95% CI)
a

p

Any CAM treatments, n (%) 178 (39.3) 37 (29.6) 1.25 (0.94–1.67) NS

Dietary supplements, n (%) 112 (24.7) 23 (18.4) 1.29 (0.86–1.94) NS

GFCF diet, n (%) 83 (18.3) 2 (1.6) 10.40 (2.59–41.65) .0009

Frequent GI symptoms, n (%)b 30 (38.0) — 1.41 (0.95–2.10) .0909

Invasive, disproven, or potentially unsafe CAM, n (%)c 39 (8.6) 0 (0.0) 1.27 (1.19–1.36) .0023

Antifungals 15 (3.3) 0 (0.0) —

Chelation 20 (4.4) 0 (0.0) —

B12 injections 19 (4.2) 0 (0.0) —

IVIg 1 (0.2) 0 (0.0) —

Secretin 1 (0.2) 0 (0.0) —

Homeopathic remedies, n (%) 1 (0.2) 3 (2.4) 0.07 (0.01–0.66) .0205

Mind-body medicine, n (%) 6 (1.3) 5 (4.0) 0.26 (0.08–0.84) .0248

Melatonin, n (%) 24 (5.3) 3 (2.4) 2.11 (0.64–6.91) NS

Probiotics, n (%) 29 (6.4) 7 (5.6) 1.04 (0.47–2.33) NS

Other CAM treatments, n (%)d 61 (13.5) 14 (11.2) 1.12 (0.65–1.94) NS

aLog-binomial regression models with CAM treatments as the outcome, adjusted for highest level of education in household (no bachelor’s degree vs bachelor’s degree or
higher). bNumber of children on the GFCF diet and with frequent GI symptoms; 4 children on the GFCF diet and 19 children not on the GFCF diet were missing data on GI
symptoms; 100 children not on the GFCF diet had frequent GI symptoms (of a total 351 not on the GFCF diet); log-binomial regression models, adjusted for highest level
of education in household, were restricted to the ASD group only. cSmall sample adjustment of prevalence ratio and 95% CI.30 dAlternative diets other than GFCF, essential
fatty acids, and immune therapies other than IVIg. aPR, adjusted prevalence ratio; ASD, autism spectrum disorders; CI, confidence interval; CAM, complementary and
alternative medicine; DD, developmental disability; GFCF, gluten-free, casein-free diet; GI, gastrointestinal; IVIg, intravenous immunoglobulin; NS, not significant.
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skills training were more prevalent for the ASD children.
This pattern of differences is consistent with the differ-
ent 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 versus DD most
likely reflect recommendations for service provision
based on the current evidence base. To date, no practice
guidelines specify the optimal level of services for chil-
dren with DD, but clinical practice guidelines for children
with ASD have recommended provision of intensive in-
tervention, 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 navi-
gating autism-specific services at the time of the clinic
visit. In this California population, families that were re-
ceiving the most intensive, autism-specific services were
more likely to use CAM. This contradicts the theory that
families use CAM due to the lack of availability of con-
ventional services.32 Instead, at least in our sample of
mostly well-educated families, it seems that CAM use may
be more likely to be complementary than alternative.

Intentionally delaying or withholding immunizations
in children with autism has been investigated,32 and
physicians surveyed about the 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 immu-
nization rates of young children with ASD, although
some data suggest that families of children with ASD are
more likely to refuse or delay vaccines.34–36 However, in
our study, up-to-date immunization prevalence did not
differ across ASD, DD, and typically developing 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 al37 examined the use of
psychotropic medication in Medicaid-enrolled children

Table 4. Family Characteristics and CAM Use Among Children with ASD or DD

Characteristic Used CAM No CAM aPR (95% CI)
a

p

Highest household education, n (%)

Bachelor’s degree or higher 149 (44.9) 183 (55.1) 1.63 (1.29–2.08) ,.0001

No bachelor’s degree 66 (26.9) 179 (73.1) 1.00

Ethnicity, n (%)

Hispanic 45 (25.4) 132 (74.6) 0.71 (0.53–0.95) .0201

Not Hispanic 168 (42.2) 230 (57.8) 1.00

Genetic/neurogenetic disorder, n (%)

Present 35 (32.1) 74 (67.9) 1.05 (0.75–1.47) NS

Absent 180 (38.4) 289 (61.6) 1.00

Child’s immunizations, n (%)

Behind or not immunized 83 (41.5) 117 (58.5) 1.19 (0.97–1.48) NS

Up to date 125 (34.1) 242 (65.9) 1.00

Hours of services per week, n (%)

$20 hrs 109 (47.8) 119 (52.2) 1.43 (1.15–1.78) .0012

,20 hrs 99 (31.3) 217 (68.7) 1.00

ASD only

Child’s immunizations, n (%)

Behind or not immunized 64 (42.7) 86 (57.3) 1.14 (0.91–1.44) NS

Up to date 108 (36.7) 186 (63.3) 1.00

Function level, n (%)b

Low 145 (37.5) 242 (62.5) 0.81 (0.62–1.06) NS

Highc 33 (50.0) 33 (50.0) 1.00

aLog-binomial regression models with CAM use as the outcome, adjusted for highest level of education in household (no bachelor’s degree vs bachelor’s degree or higher)
and child’s diagnostic group (ASD vs DD). bLow function: ,70 on both MSEL and VABS, or ,70 on one assessment AND within 0.5 SD above cutoff on other. cHigh
function: MSEL.70 and VABS $70. aPR, adjusted prevalence ratio; CI, confidence interval; CAM, complementary and alternative medicine; ASD, autism spectrum
disorders; DD, developmental disability; MSEL, Mullen scales of early learning; NS, not significant; VABS, Vineland adaptive behavior scales.
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with ASD and reported that factors unrelated to clinical
presentation were highly associated with prescribing
patterns, stating, “socioeconomics and local health sys-
tem 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 chil-
dren 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 likeli-
hood of being treated with multiple psychotropic
medications.39

Use of CAM in CHARGE (Childhood Autism Risks from
Genetics and the Environment) 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
and the availability of educational and medical personnel
with specialized training in autism. Parental under-
reporting of the 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 underreporting, 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 psy-
chotropic 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 the
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 con-
sistent 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 chil-
dren 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 coexisting gastrointestinal symptoms,
seizures, and behavior problems.16

Families with ASD affected children 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 used 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 fami-
lies to choose these interventions.

Secretin is one CAM treatment that has been exhaus-
tively studied and definitively disproven.17 We are en-
couraged 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 com-
munity’s ability to effectively communicate to families
the results of well-designed CAM trials in a manner that
changes behavior when definitive results are widely
publicized.

We must acknowledge several important limitations;
the most significant of which is the absence of in-
formation 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 that should be clarified in
future studies. We did not collect information on
parental CAM use, which may also relate to parental
rationale. Use of CAM may be underestimated because
time since diagnosis is not accounted for in our analysis.
Many families may not consider CAM until after tradi-
tional 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 re-
gion 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 con-
cern, with at least 1 parent holding a bachelor’s degree
in 61% of the families with a child with ASD and 47% of
families with a child with DD. One difficulty of this on-
going population-based study involves estimating how
many families declined to participate, as children con-
tinually 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 in-
terviewer being a physician, and the fact that the CAM
questionnaire used in this study did not specifically ask
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about each of the major categories of CAM may explain
the low utilization of other nonbiologically 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 under-
reporting 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 Finally, although the study
population is quite diverse and Hispanic families well
represented, the study is only open to families who speak
English or Spanish, and therefore other minority pop-
ulations are underrepresented.

CONCLUSION
The majority of families in our study appear to be

choosing to use CAM in a complementary manner in
order to supplement conventional services and treat-
ments. A majority of families using complementary and
alternative medicine (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 autism spectrum
disorders (ASD) and developmental disability (DD) is
critical. Regardless of how families make these decisions,
health care 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 efficacy.11,42 Strengthening the evidence base
for both conventional and CAM treatments for children
with ASD and other DD is critical, and efforts should be
directed toward identifying and supporting successful
methods of communicating best practices to the commu-
nity of families affected by neurodevelopmental disorders.
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