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CONTEXT: Children with autism spectrum disorder (ASD) frequently use special diets or

receive nutritional supplements to treat ASD symptoms.

abstract

OBJECTIVES: Our objective was to evaluate the effectiveness and safety of dietary interventions
or nutritional supplements in ASD.
DATA SOURCES: Databases, including Medline and PsycINFO.

STUDY SELECTION: Two investigators independently screened studies against predetermined

criteria.

DATA EXTRACTION: One investigator extracted data with review by a second investigator.

Investigators independently assessed the risk of bias and strength of evidence (SOE) (ie,
confidence in the estimate of effects).

RESULTS: Nineteen randomized controlled trials (RCTs), 4 with a low risk of bias, evaluated

supplements or variations of the gluten/casein-free diet and other dietary approaches.
Populations, interventions, and outcomes varied. Ω-3 supplementation did not affect
challenging behaviors and was associated with minimal harms (low SOE). Two RCTs of
different digestive enzymes reported mixed effects on symptom severity (insufficient SOE).
Studies of other supplements (methyl B12, levocarnitine) reported some improvements in
symptom severity (insufficient SOE). Studies evaluating gluten/casein-free diets reported
some parent-rated improvements in communication and challenging behaviors; however,
data were inadequate to make conclusions about the body of evidence (insufficient SOE).
Studies of gluten- or casein-containing challenge foods reported no effects on behavior
or gastrointestinal symptoms with challenge foods (insufficient SOE); 1 RCT reported no
effects of camel’s milk on ASD severity (insufficient SOE). Harms were disparate.
LIMITATIONS: Studies were small and short-term, and there were few fully categorized

populations or concomitant interventions.

CONCLUSIONS: There is little evidence to support the use of nutritional supplements or dietary
therapies for children with ASD.
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Autism spectrum disorder (ASD)
is characterized by impairments in
social interaction, communication,
and behavior as well as sensory
challenges. Substantial evidence
supports benefits of specific
behavioral, educational, and some
pharmacologic interventions for
children with ASD. However, given
the limits of available treatments
in improving core and associated
ASD symptoms, substantial resource
challenges in accessing evidencebased treatment approaches, and
perceptions regarding lessened
risks of treatment, many families,
if not a majority of families, pursue
dietary and nutritional approaches as
components of treatment.1– 11
 Given
limitations in the existing research
base, families and providers alike
often struggle to understand the
safety and potential benefit of such
approaches.

Proponents of the frequently used
gluten/casein-free (GFCF) diet
posit varied theories (eg, excess
opioid peptide levels) regarding
why individuals with ASD may have
altered metabolism of gluten or
casein proteins that may negatively
affect behavior.12– 14
 Evidence to
support specific theories, however,
is lacking.15,16 Studies have also
explored differences in nutrient
status in children with and without
ASD and potential correlations with
ASD symptoms as well as the effects
of vitamin supplementation. The
results of these studies have been
inconclusive.3,17
 – 28


Despite limited evidence and limited
understanding of the potential
mechanisms underlying variations
in nutrition and metabolism that
may affect behavior, specialized
or restricted diets and nutritional
supplementation are frequently used
treatments in children with ASD. In
the present review, a component of
an Agency for Healthcare Research
and Quality–commissioned update
of a comparative effectiveness
review of therapies for children with
2

TABLE 1 Inclusion Criteria
Category
Study population
Publication languages
Admissible evidence
(study design and
other criteria)

Criteria
Children ages 2–12 y with ASD (mean age + SD is ≤12 y and 11 mo)
English only
Admissible designs
RCTs, prospective and retrospective cohort studies with comparison groups,
and non-RCTs
Other criteria
Original research studies published from 2010 to the present
Studies must have relevant population and ≥20 participants with ASD (nonRCTs) or at least 10 total participants (RCTs)
Studies must address ≥1 of the following for ASD:
  Outcomes of interest
  Treatment modality of interest
  Predictors or drivers of treatment outcomes (eg, biomarkers, clinical
changes)
  Maintenance of outcomes across environments or contexts
  Sufficiently detailed methods and results to enable data extraction
  Reporting of outcome data by target population or intervention

ASD conducted by the Vanderbilt
Evidence-based Practice Center,29
we examine the evidence
specifically for nutritional or dietary
interventions in children with ASD.
The full comparative effectiveness
review update30 and review protocol
(PROSPERO registry number:
CRD42016033941) are available at
www.effectivehealthcare.ahrq.gov.

Methods
Search Strategy and Study Selection
We searched the Medline database
via PubMed, Embase, and the
Cochrane Library from January
2010 to September 2016 using
a combination of controlled
vocabulary and key terms related to
interventions for ASD (eg, autism,
ASD, therapy). We note that the
original review,31 which the current
report updates, included studies
published from January 2000 to
2011. We also hand-searched the
reference lists of included articles
and recent reviews addressing ASD
therapies to identify potentially
relevant articles.
We developed inclusion criteria in
consultation with an expert panel
of clinicians and researchers (Table
1). We included comparative study
designs (eg, randomized controlled

trials [RCTs] and prospective or
retrospective cohort studies) and
studies published in English. We
required that eligible RCTs have a
total minimum sample size of 10. We
required a higher minimum sample
size (n = 20) for other comparative
studies because they typically have
fewer controls for bias than RCTs.

Data Extraction and Analysis

One investigator extracted data
regarding study design, descriptions
of study populations, intervention
and comparison groups, and
baseline and outcome data using
a standardized form. A second
investigator independently verified
the accuracy of the extraction and
made revisions as needed. Significant
heterogeneity in interventions and
outcomes reported precluded metaanalysis; thus, we synthesized studies
qualitatively.

Assessment of Study Risk of Bias
and Strength of Evidence

Two investigators independently
evaluated the overall methodologic
risk of bias of individual studies
using the ASD-specific assessment
approach developed and used in
previous reviews of interventions
for ASD.29,32,
 33
 Senior reviewers
resolved discrepancies in risk of
bias assessment, and we used an
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FIGURE 1

Disposition of studies identified for this review. Numbers do not tally because studies could be
excluded for multiple reasons.a

approach described in the full
review34 to determine low, moderate,
or high risk of bias ratings.
Assessment of the strength of
the evidence (SOE) reflects the
confidence that we have in the
stability of treatment effects in the
face of future research. The degree
of confidence that the observed
effect of an intervention is unlikely
to change in additional research,
the SOE, is presented as insufficient,
low, moderate, or high. Assessments
are based on consideration of study
limitations, consistency in the
direction of the effect, directness
in measuring intended outcomes,
precision of effect, and reporting
bias.35 We determined the strength
of evidence separately for major
intervention-outcome pairs using a
prespecified approach described in
detail in the full review.34

Results
Our searches (conducted for the
broader systematic review update30)
identified 6583 citations, of which
19 RCTs (reported in multiple
publications) met inclusion criteria

and addressed diet or nutritional
therapies (Fig 1).36–58
 Seventeen of
these studies were published after
the completion of our initial review
of therapies for children with
ASD,29 and 2 were included in the
previous review.49,50
 Four RCTs
had low risk of bias,38,41,43,
 47
 10 had
36,
37,
3
9,
40,
46,
49
–51,
moderate, 
    53,
 56
 – 58

42,
44,
45,
48,
and 5 had high risk.    52,
 54,55

Table 2 outlines study characteristics
and risk-of-bias assessments. Study
treatment durations ranged from
7 days to 2 years, and sample sizes
ranged from 12 to 92 (total N = 732).
Follow-up occurred immediately
posttreatment in all studies.

Ω-3 Fatty Acid Supplementation

Little evidence supports the
effectiveness of Ω-3 supplementation
to improve core or associated
ASD symptoms. Three RCTs of
Ω-3s versus placebo (low41 and
moderate39,40
 risk of bias) reported
no significant group differences
on most measures of challenging
behavior, communication, language,
and adaptive behavior.39–41
 One
study reported significantly
improved scores in the placebo
group compared with the Ω-3 group

in externalizing behaviors after 6
months of treatment,39 and another
reported a significant improvement
in parent ratings of stereotypy and
lethargy in children receiving Ω-3
supplements compared with those
receiving placebo; teacher ratings
were not significantly different.40
Another RCT (moderate risk of
bias) of dietary docosahexanoic
acid (DHA) supplementation versus
placebo reported improvement
in parent-rated social skills in
children receiving placebo versus
those receiving docosahexanoic
acid, whereas teachers rated
communication as more improved in
the treatment group compared with
placebo.37 Scores on other measures
did not differ significantly between
groups. Supplemental Table 3 reports
outcome data for all studies.

Digestive Enzyme Supplementation

Evidence is inadequate to assess
the effects of short-term digestive
enzyme supplements. Two RCTs
(moderate risk of bias) addressed
digestive enzyme supplements
compared with placebo: 1 evaluated
a proteolytic enzyme supplement
(Peptizyde)49 and the other a
digestive enzyme supplement
(Neo-Digestin)36; both supplements
contained papain and pepsin or
peptidase. The Peptizyde RCT
reported no significant differences in
measures of behavior, sleep quality,
or gastrointestinal symptoms,
and no significant differences in
adverse effects.49 In a 3-month trial
of Neo-Digestin versus placebo,
symptom severity scores improved
significantly in the treatment group
compared with placebo.36

Other Supplements

Two RCTs (low38 and moderate58
risk of bias) addressed methyl
B12 supplementation. Clinical
Global Impression (CGI) scores
improved significantly in the
methyl B12 group in 1 RCT (effect
size = 0.84, P = .005), but studies
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TABLE 2 Overview of Studies (k = 19)
Characteristic

Ω-3 Fatty Acids

Digestive
Enzymes

Other Supplements

GFCF Diets

Other Dietary
Intervention

Total

0
1
1
2

0
0
2
0

0
1
2
1

0
0
2
2

3
1
0
1

3
3
7
6

2

0

0

0

1

3

1
3
3
2
0

0
1
0
1
2

0
4
2
1
1

1
3
1
2
0

0
2
3
2
3

2
13
9
8
6

0
2
4

0
0
2

0
1
4

1
1
1

0
1
1

1
5
12

0
0
1
3

1
1
0
0

1
0
0
3

0
0
2
2

2
0
1
2

4
1
4
10

1
3
0
167

0
2
0
135

1
2
1
136

0
2
2
82

2
1
2
212

4
10
5
732

Treatment duration
<1–4 wk
5–8 wk
9–12 wk
≥13 wka
Primary outcomes addressed
Attention/attention-deficit/hyperactivity
disorder symptoms
Adaptive behavior
ASD symptom severity
Challenging behaviors
Communication
Medical symptoms (eg, sleep,
gastrointestinal)
Neurocognitive skills
Social skills
Harms
Region of study conduct
Asia or Africa
Australia
Europe
North America
Risk of bias
Low
Moderate
High
Total N participants
a

Two studies were >52 weeks’ duration.44,45,54,55

reported few other significant
group differences in measures of
behavior or communication.58 Two
RCTs of levocarnitine (moderate51
and high42 risk of bias) reported
improvements in symptom severity
in the levocarnitine group compared
with placebo, but scores on other
behavioral measures or adverse
effects did not differ between
groups.42 In the second RCT,
symptom severity did not differ
between groups after 6 months of
treatment.51

GFCF Diets

Data to assess the effects of GFCF
diets are limited because dietary
approaches and outcome measures
varied among studies as did control
diets and monitoring of adherence
to GFCF diets. Four RCTs (in multiple
publications) compared GFCF diets
to either an unaltered diet44,45,
 54
 – 57

or a low-sugar diet (total N across
studies = 82).53 One RCT (moderate
4

risk of bias) reported no significant
differences between groups on
measures of development or
behavior, although the control group
improved significantly from baseline
on visual reception, withdrawal,
aggression, and attention subscales
(P values < .05) Another crossover
RCT (moderate risk of bias) similarly
reported no statistically significant
differences between groups on
measures of symptom severity or
language, although parents of 7
of the 15 children participating in
the study reported improvements
 In a retrospective
in language.56,57
analysis of videotapes recorded
during the study period, investigators
found no significant group
differences in verbal communication
between children in the diet or
control groups or between children
whose parents reported language
improvements after the study period
and those whose parents did not.

One RCT (high risk of bias)
reported significant parent-rated
improvements in communication,
resistance to communication, social
isolation, repetitive or challenging
behavior, and overall impairment in
children on a GFCF diet compared
with those on a usual diet (P values
 Children on the GFCF
≤ .007).54,55
diet also improved significantly on
tests of cognitive skills, motor skills,
verbal and social communication,
anxiety, and reaction to changes in
environment and routine compared
with control children (P values
< .05). Another high risk of bias
RCT with 24-month follow-up of
participants reported few differences
in behavioral measures between
children on a GFCF diet and those
with no dietary restrictions44,45
 ; ASD
symptoms improved significantly
in participants in the GFCF diet
group versus the no diet group at
12 months, but were not different
on any measure in a subset of
participants followed for 24 months.
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Other Dietary Approaches
One RCT (high risk of bias)
compared a gluten-free diet to a
usual diet and reported significant
improvements in gastrointestinal
symptoms (stomachache, bloating,
constipation) from baseline in
the gluten-free diet group, but
not in the control group. Diarrhea
did not improve significantly in
either group. Stereotyped behavior
and communication improved
significantly in the gluten-free group
compared with control children
(P values ≤ .005).52 Another small
RCT (low risk of bias) comparing
a gluten- and dairy-free diet with
a diet including both gluten and
dairy reported no significant
group differences in challenging
behavior (hyperactivity, irritability,
inattention).47

Two small RCTs (low59 and
moderate46 risk of bias) evaluated
the “challenges” of gluten- or caseincontaining foods, but the evidence
is inadequate to determine if shortterm gluten- or casein-containing
foods affect ASD symptoms or
gastrointestinal function. One RCT
that randomized children who were
maintaining GFCF diets to foods
with gluten, gluten and casein, or
placebo foods reported no significant
group differences in measures of
challenging behaviors or measures of
sleep quality and stool frequency.43
Another RCT (moderate risk of bias)
assessing the effects of introducing
gluten/casein-containing foods
versus placebo foods similarly
reported no significant effects of
added gluten or casein on behavior
or gastrointestinal symptoms.46
Finally, a single RCT (high risk of
bias) compared boiled or raw camel’s
milk with cow’s milk and reported no
significant differences in ASD severity
between groups after 2 weeks of
treatment.48

Harms

Studies that reported harms either
reported no significant difference

between the intervention group
and the control group, or reported 0
harms for each group. Harms were
disparate and the clinical significance
was generally difficult to assess
(Supplemental Table 4).

SOE

Ω-3 fatty acid supplementation and
placebo did not affect challenging
behaviors and was associated with
minimal harms. Our confidence
in these conclusions is low (low
SOE). Despite the number of RCTs
with low or moderate risk of bias
addressing other supplements, data
were inadequate to make conclusions
about all clinical efficacy and harms
outcomes because only a few small
studies addressed each supplement
(insufficient SOE). Similarly, although
multiple RCTs evaluated variations
of a GFCF diet, studies addressed
different outcomes and different
approaches to restricted and control
diets; thus, data were inadequate to
make conclusions about the body
of evidence (insufficient SOE) or
about other dietary interventions
(challenge foods, camel’s milk).

Discussion
Despite their widespread reported
use, little evidence supports
the effectiveness of nutritional
supplements or the GFCF diet for
improving ASD symptoms. Harms
reported in studies were generally
considered mild, but the long-term
effects of these therapies are not well
understood. Although the conduct
of studies generally improved from
those reported in our 2011 review,
evidence remains insufficient for
most interventions given the small
sample sizes, lack of longer term
follow-up, and heterogeneous
agents and populations. Few studies
assessed the effect of concomitant
behavioral or other therapies,
although many children with ASD
receive multiple interventions.

These findings generally align
with conclusions in recent
reviews addressing specific diets
or supplements. One Cochrane
review evaluating Ω-3 fatty acids
reported no evidence for effects on
social interaction, communication,
hyperactivity, or stereotypy.27

Another review of GFCF diets
included 32 studies, typically with
high risk of bias, and noted scarce
evidence for GFCF diets, with positive
effects reported only in lower quality
studies.60

Even without a clear evidence
base documenting safety and
efficacy, many families of children
with ASD use diet and nutritional
approaches.61,62
 Parents have cited
better alignment with their personal
views as well as perceived fewer side
effects than conventional medications
as reasons for using “complementary
or alternative” therapies, including
restricted diets and nutritional
supplements.5– 9 Caregivers have also
reported making treatment decisions
about such therapies without a
clinician’s input, noting a perceived
unwillingness to consider potential
benefits among clinicians, even in the
face of few evidence-based effective
therapies.63 These findings continue
to highlight the need for shared
decision-making among providers
and families, including understanding
of family motivations for using
specific therapies and discussion of
balancing potential benefits with
potential risks and resource and time
costs to families.64,

Limitations of the Review Process

We included studies published in
English only and did not include
unpublished data. Although our
preliminary scan of non-English
publications identified few potential
eligible studies, we recognize that
some nutritional supplements may
have been studied only in nonWestern countries and will not be
addressed in the current review.
We also included only comparative
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studies of medical interventions
with at least 10 children with ASD.
Given the heterogeneity in treatment
regimens, outcomes addressed in each
study, and patient populations, we
were limited in our ability to metaanalyze findings or identify potential
subgroups that may respond more
favorably to specific treatments.
Finally, we used a nonvalidated tool to
assess risk of bias; this tool evaluates
constructs similar to those assessed
by organizations such as the Cochrane
Collaboration, with the addition of
ASD-specific domains.

Conclusions
Overall, studies of nutritional
supplements or specialized
diets were typically small and
short-term (<6 months) and
provided little evidence regarding
the potential effects of these
approaches. Several agents were
addressed in single studies, which
limit conclusions about their
effects. These findings can help
to inform shared caregiver and
clinician decision-making about
therapies for children with ASD.

Acknowledgments
Dr Shanthi Krishnaswami and Ms
Jessica Kimber contributed to the data
extraction. We thank the full research
team and of the Agency for Healthcare
Research and Quality task order officers
and associate editor for their input.

Abbreviations

ASD: a utism spectrum disorder
CGI: C
 linical Global Impression
GFCF: g luten/casein-free
RCT: r andomized controlled trial
SOE: s trength of the evidence

This manuscript was derived from a systematic review conducted by the Vanderbilt Evidence-based Practice Center, “Medical Therapies for Children with Autism
Spectrum Disorder (ASD)—an Update,” which will be published in full on the Agency for Healthcare Research and Quality Web site.
This project was funded under contract HHSA209201500003I from the Agency for Healthcare Research and Quality, US Department of Health and Human Services.
The authors of this manuscript are responsible for its content. Statements in the manuscript should not be construed as endorsement by the Agency for
Healthcare Research and Quality or the US Department of Health and Human Services. Agency for Healthcare Research and Quality retains a license to display,
reproduce, and distribute the data and the report from which this manuscript was derived under the terms of the agency’s contract with the author.
DOI: https://doi.org/10.1542/peds.2017-0346
Accepted for publication Feb 10, 2017
Address correspondence to Zachary E. Warren, PhD, Departments of Pediatrics and Psychiatry, Vanderbilt Kennedy Center, Vanderbilt University Medical Center,
PMB 40, 230 Appleton Pl, Nashville, TN 37203. E-mail: zachary.warren@vanderbilt.edu
PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).
Copyright © 2017 by the American Academy of Pediatrics
FINANCIAL DISCLOSURE: The authors have indicated they have no financial relationships relevant to this article to disclose.
FUNDING: This project was supported by the Agency for Healthcare Research and Quality (contract HHSA290201500003I).
POTENTIAL CONFLICT OF INTEREST: The authors have indicated they have no potential conflicts of interest to disclose.
COMPANION PAPER: A companion to this article can be found online at www.pediatrics.org/cgi/doi/10.1542/peds.2017-0730.

References
1.	Perrin JM, Coury DL, Hyman SL,
Cole L, Reynolds AM, Clemons T.
Complementary and alternative
medicine use in a large pediatric
autism sample. Pediatrics.
2012;130(suppl 2):S77–S82
2.	Owen-Smith AA, Bent S, Lynch FL,
et al. Prevalence and predictors
of complementary and alternative
medicine use in a large insured
sample of children with autism
spectrum disorders. Res Autism
Spectr Disord. 2015;17:40–51
3.	Höfer J, Hoffmann F, Bachmann C. Use
of complementary and alternative
medicine in children and adolescents
with autism spectrum disorder: a
systematic review [published online

6

ahead of print May 25, 2016]. Autism.
10.1177/1362361316646559
4.	Winburn E, Charlton J, McConachie
H, et al. Parents’ and child health
professionals’ attitudes towards
dietary interventions for children with
autism spectrum disorders. J Autism
Dev Disord. 2014;44(4):747–757
5.	Mackintosh VH, Goin-Kochel RP, Myers
BJ. “What do you like/dislike about the
treatments you’re currently using?”: a
qualitative study of parents of children
with autism spectrum disorders.
Focus Autism Other Dev Disabl.
2012;27(1):51–60
6.	Goin-Kochel RP, Mackintosh VH, Myers
BJ. Parental reports on the efficacy
of treatments and therapies for

their children with autism spectrum
disorders. Res Autism Spectr Disord.
2009;3(2):528–537
7.	Goin-Kochel RP, Myers BJ, Mackintosh
VH. Parental reports on the use
of treatments and therapies for
children with autism spectrum
disorders. Res Autism Spectr Disord.
2007;1(3):195–209
8.	Hanson E, Kalish LA, Bunce E, et al.
Use of complementary and alternative
medicine among children diagnosed
with autism spectrum disorder. J
Autism Dev Disord. 2007;37(4):628–636
9.	Harrington JW, Rosen L, Garnecho A,
Patrick PA. Parental perceptions and
use of complementary and alternative
medicine practices for children

Downloaded from www.aappublications.org/news by guest on February 16, 2019

Sathe et al

with autistic spectrum disorders in
private practice. J Dev Behav Pediatr.
2006;27(suppl 2):S156–S161
10.	Green VA, Pituch KA, Itchon J, Choi A,
O’Reilly M, Sigafoos J. Internet survey
of treatments used by parents of
children with autism. Res Dev Disabil.
2006;27(1):70–84
11.	Cox DJ. From interdisciplinary to
integrated care of the child with
autism: the essential role for a
code of ethics. J Autism Dev Disord.
2012;42(12):2729–2738
12.	Shattock P, Whiteley P. Biochemical
aspects in autism spectrum disorders:
updating the opioid-excess theory
and presenting new opportunities for
biomedical intervention. Expert Opin
Ther Targets. 2002;6(2):175–183
13.	Gillberg C. Endogenous opioids and
opiate antagonists in autism: brief
review of empirical findings and
implications for clinicians. Dev Med
Child Neurol. 1995;37(3):239–245
14.	Sahley TL, Panksepp J. Brain opioids
and autism: an updated analysis of
possible linkages. J Autism Dev Disord.
1987;17(2):201–216

20.	Adams JB, Audhya T, McDonoughMeans S, et al. Nutritional and
metabolic status of children with
autism vs. neurotypical children, and
the association with autism severity.
Nutr Metab (Lond). 2011;8(1):34
21.	Adams JB, Holloway C. Pilot study
of a moderate dose multivitamin/
mineral supplement for children
with autistic spectrum disorder.
J Altern Complement Med.
2004;10(6):1033–1039
22.	Liu X, Liu J, Xiong X, et al. Correlation
between nutrition and symptoms:
nutritional survey of children
with autism spectrum disorder
in Chongqing, China. Nutrients.
2016;8(5):E294
23.	Dosman CF, Brian JA, Drmic IE, et al.
Children with autism: effect of iron
supplementation on sleep and ferritin.
Pediatr Neurol. 2007;36(3):152–158
24.	Dolske MC, Spollen J, McKay
S, Lancashire E, Tolbert L. A
preliminary trial of ascorbic acid as
supplemental therapy for autism.
Prog Neuropsychopharmacol Biol
Psychiatry. 1993;17(5):765–774

15.	Pusponegoro HD, Ismael S,
Sastroasmoro S, Firmansyah A,
Vandenplas Y. Maladaptive behavior
and gastrointestinal disorders in
children with autism spectrum
disorder. Pediatr Gastroenterol
Hepatol Nutr. 2015;18(4):230–237

25.	Konstantynowicz J, Porowski T, ZochZwierz W, et al. A potential pathogenic
role of oxalate in autism. Eur J
Paediatr Neurol. 2012;16(5):485–491

16.	Millward C, Ferriter M, Calver S, ConnellJones G. Gluten- and casein-free diets
for autistic spectrum disorder. Cochrane
Database Syst Rev. 2008;(2):CD003498

27.	James S, Montgomery P, Williams K.
Omega-3 fatty acids supplementation
for autism spectrum disorders
(ASD). Cochrane Database Syst Rev.
2011;(11):CD007992

17.	Saad K, Abdel-Rahman AA, Elserogy YM,
et al. Vitamin D status in autism spectrum
disorders and the efficacy of vitamin D
supplementation in autistic children. Nutr
Neurosci. 2016;19(8):346–351
18.	Feng J, Shan L, Du L, et al. Clinical
improvement following vitamin D3
supplementation in autism spectrum
disorder [published online ahead of
print January 18, 2016]. Nutr Neurosci.
10.1080/1028415X.2015.1123847
19.	Adams JB, Audhya T, McDonoughMeans S, et al. Effect of a vitamin/
mineral supplement on children and
adults with autism. BMC Pediatr.
2011;11:111

26.	Latif A, Heinz P, Cook R. Iron deficiency
in autism and Asperger syndrome.
Autism. 2002;6(1):103–114

28.	Nye C, Brice A. Combined vitamin
B6-magnesium treatment in autism
spectrum disorder. Cochrane
Database Syst Rev. 2005;(4):CD003497
29.	Warren Z, Veenstra-VanderWeele J,
Stone W; Vanderbilt Evidence-based
Practice Center, et al. Therapies
for children with autism spectrum
disorders. Comparative Effectiveness
Review No. 26. AHRQ Publication No.
11-EHC029-EF. Available at: http://
www.effectivehealthcare.ahrq.gov/
search-for-guides-reviews-and-
reports/?pageaction=displayproduct&
productid=651. Accessed April 29, 2011

30.	Weitlauf AS, Sathe NA, McPheeters ML,
Warren Z; Vanderbilt Evidence-based
Practice Center. Interventions targeting
sensory challenges in children with
autism spectrum disorder (ASD)—an
update. Comparative Effectiveness
Review No. 186. AHRQ Publication No.
17-EHC004-EF.XX-EHCXXX-EF. Rockville,
MD: Agency for Healthcare Research
and Quality, 2017, In press
31.	Martin A, Scahill L, Anderson GM,
et al. Weight and leptin changes among
risperidone-treated youths with
autism: 6-month prospective data. Am
J Psychiatry. 2004;161(6):1125–1127
32.	Weitlauf AS, McPheeters ML, Peters B;
Vanderbilt Evidence-based Practice
Center, et al. Therapies for children with
autism spectrum disorder: behavioral
interventions update. Comparative
Effectiveness Review No. 137. AHRQ
Publication No. 14-EHC036-EF. Available
at: https://www.effectivehealthca
re.ahrq.gov/search-for-guides-
reviews-and-reports/?pageaction=
displayproduct&amp;productid=1945.
Accessed April 29, 2017
33.	Lounds Taylor J, Dove D, VeenstraVanderWeele J; Vanderbilt Evidencebased Practice Center, et al.
Interventions for adolescents and
young adults with autism spectrum
disorders. Comparative Effectiveness
Review No. 65. AHRQ Publication No.
12-EHC063-EF. Available at: http://
www.effectivehealthcare.ahrq.gov/
search-for-guides-reviews-and-
reports/?pageaction=displayproduct&
productID=1196. Accessed April 29, 2017
34.	Williamson E, Sathe NA, Andrews JC,
et al. Medical Therapies for Children
With Autism Spectrum Disorder -- An
Update.Comparative Effectiveness
Review No. 189. (Prepared by the
Vanderbilt Evidence-based Practice
Center under Contract No. 2902015-00003-I.) AHRQ Publication No.
17-EHC009-EF. Rockville, MD: Agency for
Healthcare Research and Quality; 2017
35.	Methods guide for effectiveness and
comparative effectiveness reviews.
AHRQ Publication No. 10(14)-EHC063-EF.
Available at: http://effectivehealthcare.
ahrq.gov/index.cfm/search-for-guides-
reviews-and-reports/?pageaction=
displayproduct&productid=318.gov.
Accessed April 29, 2017

Downloaded from www.aappublications.org/news by guest on February 16, 2019
PEDIATRICS Volume 139, number 6, June 2017

7

36.	Saad K, Eltayeb AA, Mohamad IL,
et al. A randomized, placebo-controlled
trial of digestive enzymes in children
with autism spectrum disorders.
Clin Psychopharmacol Neurosci.
2015;13(2):188–193
37.	Voigt RG, Mellon MW, Katusic SK,
et al. Dietary docosahexaenoic acid
supplementation in children with
autism. J Pediatr Gastroenterol Nutr.
2014;58(6):715–722
38.	Bertoglio K, Jill James S, Deprey L,
Brule N, Hendren RL. Pilot study of
the effect of methyl B12 treatment on
behavioral and biomarker measures
in children with autism. J Altern
Complement Med. 2010;16(5):555–560

46.	Pusponegoro HD, Ismael S,
Firmansyah A, Sastroasmoro S,
Vandenplas Y. Gluten and casein
supplementation does not increase
symptoms in children with autism
spectrum disorder. Acta Paediatr.
2015;104(11):e500–e505
47.	Navarro F, Pearson DA, Fatheree N,
Mansour R, Hashmi SS, Rhoads JM. Are
‘leaky gut’ and behavior associated
with gluten and dairy containing diet in
children with autism spectrum disorders?
Nutr Neurosci. 2015;18(4):177–185

39.	Mankad D, Dupuis A, Smile S, et al. A
randomized, placebo controlled trial
of omega-3 fatty acids in the treatment
of young children with autism. Mol
Autism. 2015;6:18

48.	Al-Ayadhi LY, Elamin NE. Camel milk as
a potential therapy as an antioxidant
in autism spectrum disorder (ASD).
Evid Based Complement Alternat Med.
2013;2013:602834

40.	Bent S, Hendren RL, Zandi T, et
al. Internet-based, randomized,
controlled trial of omega-3 fatty
acids for hyperactivity in autism. J
Am Acad Child Adolesc Psychiatry.
2014;53(6):658–666

49.	Munasinghe SA, Oliff C, Finn J, Wray
JA. Digestive enzyme supplementation
for autism spectrum disorders:
a double-blind randomized
controlled trial. J Autism Dev Disord.
2010;40(9):1131–1138

41.	Bent S, Bertoglio K, Ashwood P,
Bostrom A, Hendren RL. A pilot
randomized controlled trial of omega-3
fatty acids for autism spectrum
disorder. J Autism Dev Disord.
2011;41(5):545–554

50.	Kern JK, Miller VS, Cauller PL, Kendall
PR, Mehta PJ, Dodd M. Effectiveness
of N,N-dimethylglycine in autism and
pervasive developmental disorder. J
Child Neurol. 2001;16(3):169–173

42.	Geier DA, Kern JK, Davis G, et al. A
prospective double-blind, randomized
clinical trial of levocarnitine to treat
autism spectrum disorders. Med Sci
Monit. 2011;17(6):PI15–PI23
43.	Hyman SL, Stewart PA, Foley J, et al.
The gluten-free/casein-free diet: a
double-blind challenge trial in children
with autism. J Autism Dev Disord.
2016:46(1):205–220
44.	Pedersen L, Parlar S, Kvist K, Whiteley
P, Shattock P. Data mining the ScanBrit
study of a gluten- and casein-free
dietary intervention for children
with autism spectrum disorders:
behavioural and psychometric
measures of dietary response. Nutr
Neurosci. 2014;17(5):207–213
45.	Whiteley P, Haracopos D, Knivsberg
AM, et al. The ScanBrit randomised,
controlled, single-blind study of
a gluten- and casein-free dietary

8

intervention for children with autism
spectrum disorders. Nutr Neurosci.
2010;13(2):87–100

51.	Fahmy SF, El-hamamsy MH, Zaki OK,
Badary OA. L-Carnitine supplementation
improves the behavioral symptoms in
autistic children. Res Autism Spectr
Disord. 2013;7(1):159–166
52.	Ghalichi F, Ghaemmaghami J, Malek
A, Ostadrahimi A. Effect of gluten free
diet on gastrointestinal and behavioral
indices for children with autism
spectrum disorders: a randomized
clinical trial. World J Pediatr.
2016;12(4):436–442
53.	Johnson CR, Handen BL, Zimmer M,
Sacco K, Turner K. Effects of gluten
free/casein free diet in young children
with autism: a pilot study. J Dev Phys
Disabil. 2010;23(3):213–225
54.	Knivsberg AM, Reichelt KL, Høien T,
Nødland M. A randomised, controlled
study of dietary intervention in
autistic syndromes. Nutr Neurosci.
2002;5(4):251–261

55.	Knivsberg A-M, Reichelt K-L. Høien
T, Nødland M. Effect of a dietary
intervention on autistic behavior.
Focus Autism Other Dev Disabl.
2003;18(4):248–257
56.	Elder JH, Shankar M, Shuster J,
Theriaque D, Burns S, Sherrill L. The
gluten-free, casein-free diet in autism:
results of a preliminary double blind
clinical trial. J Autism Dev Disord.
2006;36(3):413–420
57.	Seung H, Rogalski Y, Shankar M, Elder
J. The gluten- and casein-free diet and
autism: communication outcomes from
a preliminary double-blind clinical
trial. J Med Speech-Lang Pathol.
2007;15(4):337–345
58.	Hendren RL, James SJ, Widjaja F,
Lawton B, Rosenblatt A, Bent S.
Randomized, placebo-controlled trial
of methyl B12 for children with autism.
J Child Adolesc Psychopharmacol.
2016;26(9):774–783
59.	Hong ER, Neely L, Rispoli MJ, Trepinski
TM, Gregori E, Davis T. A comparison
of general and explicit delay cues
to reinforcement for tangiblemaintained challenging behaviour. Dev
Neurorehabil. 2015;18(6):395–401
60.	Marí-Bauset S, Zazpe I, Mari-Sanchis
A, Llopis-González A, MoralesSuárez-Varela M. Evidence of the
gluten-free and casein-free diet
in autism spectrum disorders: a
systematic review. J Child Neurol.
2014;29(12):1718–1727
61.	Hebert EB. Factors affecting
parental decision-making regarding
interventions for their child with
autism. Focus Autism Other Dev Disabl.
2014;29(2):111–124
62.	Hebert EB. Interventions for Children
With Autism: How do Caregivers
Decide? Rochester, NY: University of
Rochester; 2012
63.	Wong HH, Smith RG. Patterns of
complementary and alternative
medical therapy use in children
diagnosed with autism spectrum
disorders. J Autism Dev Disord.
2006;36(7):901–909
64.	Committee on Children with
Disabilities, American Academy of
Pediatrics. Counseling families who
choose complementary and alternative
medicine for their child with chronic
illness or disability. Pediatrics.
2001;107(3):598–601

Downloaded from www.aappublications.org/news by guest on February 16, 2019

Sathe et al

Nutritional and Dietary Interventions for Autism Spectrum Disorder: A
Systematic Review
Nila Sathe, Jeffrey C. Andrews, Melissa L. McPheeters and Zachary E. Warren
Pediatrics 2017;139;
DOI: 10.1542/peds.2017-0346 originally published online May 26, 2017;

Updated Information &
Services

including high resolution figures, can be found at:
http://pediatrics.aappublications.org/content/139/6/e20170346

References

This article cites 57 articles, 2 of which you can access for free at:
http://pediatrics.aappublications.org/content/139/6/e20170346#BIBL

Subspecialty Collections

This article, along with others on similar topics, appears in the
following collection(s):
Developmental/Behavioral Pediatrics
http://www.aappublications.org/cgi/collection/development:behavior
al_issues_sub
Autism/ASD
http://www.aappublications.org/cgi/collection/autism:asd_sub
Nutrition
http://www.aappublications.org/cgi/collection/nutrition_sub

Permissions & Licensing

Information about reproducing this article in parts (figures, tables) or
in its entirety can be found online at:
http://www.aappublications.org/site/misc/Permissions.xhtml

Reprints

Information about ordering reprints can be found online:
http://www.aappublications.org/site/misc/reprints.xhtml

Downloaded from www.aappublications.org/news by guest on February 16, 2019

Nutritional and Dietary Interventions for Autism Spectrum Disorder: A
Systematic Review
Nila Sathe, Jeffrey C. Andrews, Melissa L. McPheeters and Zachary E. Warren
Pediatrics 2017;139;
DOI: 10.1542/peds.2017-0346 originally published online May 26, 2017;

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://pediatrics.aappublications.org/content/139/6/e20170346

Data Supplement at:
http://pediatrics.aappublications.org/content/suppl/2017/05/17/peds.2017-0346.DCSupplemental

Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it
has been published continuously since 1948. Pediatrics is owned, published, and trademarked by
the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
60007. Copyright © 2017 by the American Academy of Pediatrics. All rights reserved. Print ISSN:
1073-0397.

Downloaded from www.aappublications.org/news by guest on February 16, 2019

