


Many options exist for treating
attention-deficit/hyperactivity
disorder (ADHD) beyond commonly
used psychostimulant drugs.!
Nonpharmacologic approaches
either alone or in combination

with psychostimulants might
improve ADHD symptoms and
reduce the risk associated with
psychostimulants by decreasing
their use. Nonpharmacologic
therapies encompass a broad

range of approaches, from highly
structured behavioral interventions
to complementary medicines.
Behavioral interventions include
neurofeedback, cognitive training,
cognitive behavioral therapy (CBT),
or child or parent training. Additional
approaches have focused on
dietary, herbal, or omega fatty acid
supplementation.

Our goal was to systematically
evaluate the comparative
effectiveness and safety of
nonpharmacologic approaches to
ADHD. This report is a subset of a
systematic review sponsored by the
Agency for Healthcare Research and
Quality (AHRQ) to address broad
issues related to the diagnosis and
management of ADHD.? In this report,
we update a previous systematic
review published in 20113 that was
focused on the effectiveness of ADHD
treatment in at-risk preschoolers,
the long-term effectiveness of

ADHD treatment in all ages, and

the variability in ADHD prevalence,
diagnosis, and treatment. In the 2011
report, dietary or complementary
medicine approaches to the
management of ADHD were not
considered. In addition, that report
only required a comparator group

to assess effectiveness of therapy

for preschool-aged children. The
authors of the 2011 report indicated
that, in general, nonpharmacologic
(psychosocial and/or behavioral)
interventions alone were not as
effective as US Food and Drug
Administration (FDA)-approved
pharmacologic management of ADHD

with a slight advantage to combining
psychosocial or behavioral
interventions with pharmacologic
management. Parent behavior
training as first-line treatment in
preschoolers had high strength

of evidence (SOE) in contrast to
pharmacologic interventions.

METHODS

We followed the methods for
systematic reviews recommended
in AHRQ’s Methods Guide for
Effectiveness and Comparative
Effectiveness Reviews* and the
Preferred Reporting Items for
Systematic Reviews and Meta-
Analyses checklist® using a
published protocol (PROSPERO
#CRD42016029134). Complete
details are provided in the full AHRQ
report.?

Data Sources and Search Strategy

We searched Medline, Embase,
PsycINFO, and the Cochrane
Database of Systematic Reviews,
limiting the search to English-
language studies published from
January 1, 2009 through November
7,2016. We chose to assess evidence
from 2009 forward to (1) ensure
that the data represent current
therapies and (2) allow this report
to build on the previous systematic
review published in 2011.3 Database
searches were supplemented with
additional searches of clinical study
registries and manual search of
citations from key articles. Exact
search terms are provided in
Supplemental Tables 1 through 15.

Eligibility Criteria

We included studies of individuals
from birth through 17 years of age
with a diagnosis of ADHD receiving

a nonpharmacologic treatment of
ADHD (either alone or in combination
with pharmacologic treatment) that
reported any of a prespecified set of
intermediate, final, or adverse effect
outcomes of interest (Supplemental

Table 16). We required comparison
of the intervention to (1) other
nonpharmacologic treatments,

(2) FDA-approved pharmacologic
treatments, or (3) placebo, usual care,
or waitlist. Studies had to include a
sample size of at least 50 subjects.
We set a minimum sample size to
exclude pilot studies and potentially
low-quality studies. In addition, a
sample size of 50 subjects would
improve the likelihood of detecting
clinically meaningful differences. No
restrictions were placed on timing
of outcomes or on setting. Complete
details of the inclusion and exclusion
criteria for the full AHRQ review are
in the Supplemental Table 16.

Study Selection and Data Extraction

Pairs of investigators screened

titles and abstracts independently.
Citations deemed relevant by at

least 1 reviewer were promoted

to full-text screening, in which

2 investigators independently
reviewed each article. Disagreements
were resolved through discussion or
by a third expert member of the team.
Pairs of investigators abstracted

data from included studies, with 1
researcher abstracting the data and

a second overreading the article and
the accompanying abstraction to
check for accuracy and completeness.
Disagreements were resolved by
consensus or by obtaining a third
investigator’s opinion.

Quality and Applicability Assessment
of Individual Studies

We assessed the methodological
quality, or risk of bias, for each
individual study using the Cochrane
Risk of Bias tool for randomized
studies® and the Newcastle-Ottawa
Scale” for observational studies.

We rated each study’s quality as
good (low risk of bias), fair, or poor
(high risk of bias) on the basis of its
adherence to well-accepted standard
methods (Supplemental Table 17).4
The assessment was outcome specific
such that a given study might receive
a “good” quality rating for its analysis
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of 1 outcome but a “poor” quality
rating for analysis of a different
outcome. We assessed applicability
using the method described in
AHRQ’s Methods Guide.*8

Data Synthesis

When meta-analysis was feasible,
we computed summary estimates of
effect. We aggregated outcomes when
there were at least 3 studies with the
same outcome using random-effects
models with the Knapp-Hartung®
correction to adjust the SEs for

small (<4) numbers of included
studies. All quantitative analyses
were performed in R (R Foundation
for Statistical Computing, Vienna,
Austria).1?

If a quantitative synthesis was

not feasible, we analyzed the data
qualitatively. We placed greater
emphasis on the conclusions from
evidence from higher quality studies
with more precise estimates of effect.

We divided treatment strategies

for ADHD by their comparators:
FDA-approved pharmacologic
versus nonpharmacologic and
nonpharmacologic versus
nonpharmacologic or placebo.
Nonpharmacologic therapies
include psychosocial interventions,
behavioral interventions, school
interventions, cognitive training
therapies, learning training,
biofeedback or neurofeedback,
parent behavior training, dietary
supplements (eg, omega fatty acids,
vitamins, herbal supplements,
probiotics), elimination diets, vision
training, and chiropractic treatment.
We combined studies of omega-3 and
omega-6 fatty acids.

SOE

We assessed the SOE using the
approach described in AHRQ’s
Methods Guide.*11 The approach
requires assessment of 5 domains:
study limitations, consistency,
directness, precision, and reporting
bias, the last of which includes
publication bias, outcome reporting,

15161 citations identified by
literature search:

PubMed: 5457
Embase: 4769

—>| Duplicates removed: 4419

PsycINFO: 4911
Cochrane: 24

A 4

Citations identified through gray
< literature and/or manual searching
or referral by investigators: 22

10764 citations identified

:I 9501 abstracts excluded

A 4

1263 passed abstract
screening

1182 articles excluded:

-Not a full publication or full text not available: 55

-Not available in English: 21

-Not original data: 43

-Not a study design of interest or does not meet sample size
requirements: 513

-No study population of interest: 172

-No intervention of interest: 80

»| -No comparator of interest: 162

-No outcomes of interest : 110

-Timing or setting not applicable: 4

y
103 articles representing 90 studies passed
full-text screening and were included for
abstraction in the larger AHRQ review

22 articles (21 studies) in which diagnostic tools for ADHD were assessed
included in the larger AHRQ review but not applicable to this report

| }

|

Nonpharmacologic versus
pharmacologic
comparisons:

7studies®

Nonpharmacologic versus
nonpharmacologic and/or placebo
comparisons:

50 studies®

Other treatment
comparisons not
applicable to this report:

16 studies®

Y

Studies included in this report

FIGURE 1

Literature flow. 2 Three studies were relevant to >1 category of comparison.

and analysis reporting bias.

These domains were considered
qualitatively, and a summary rating
of high, moderate, or low SOE was
assigned for each outcome after
discussion by 2 reviewers. When

no evidence was available or when
evidence on the outcome was too
weak, sparse, or inconsistent to
permit any conclusion to be drawn, a
grade of “insufficient” was assigned.

RESULTS

Result of Literature Search

Figure 1 depicts the flow of articles
through the literature search and
screening process for the full AHRQ

systematic review.2 Of 10 764 unique
citations screened, 66 articles
describing 54 studies provided data
relevant to the nonpharmacologic
treatment.'2-77 For this report, we
summarize reported outcomes of
changes on standardized symptom
scores or progress toward patient-
identified goals. Other study
outcomes relating to treatment,
behavior, and function were
abstracted and are presented in the
Supplemental Information.

Neurofeedback

Findings for neurofeedback
interventions versus
nonpharmacologic or pharmacologic
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or placebo, usual care, or waitlist
are described in Supplemental Table
18. In 4 randomized controlled
trials (RCTs),19345568,69 jn which

a total of 353 participants were
enrolled, researchers examined
neurofeedback as an intervention
versus a nonpharmacologic
intervention (n = 3), pharmacologic
intervention (n = 1), or placebo,
usual care, or waitlist (n = 3).

Nonpharmacologic Versus
Nonpharmacologic

In 3 studies, researchers examined
neurofeedback as the primary
intervention and evaluated
standardized symptoms scores or
progress toward patient-identified
goals.34556869 A]] 3 studies were
RCTs: 2 were of good quality3+6869
and 1 was of fair quality.> Follow-up
times were either not reported or
short-term (2 months). In 1 study,
researchers found a statistically
significant decrease in ADHD
symptoms using a standard scale
comparing neurofeedback with an
attention skills control condition.343575
In a second study, researchers found
significant improvements in ADHD
symptoms according to parent and
teacher reporting for neurofeedback
compared with control.6869 Subjects
in the control group also had a
statistically significant increase

in their average dose of stimulant
therapy compared with those in the
neurofeedback group, who did not
have a significant change in stimulant
therapy. A third study compared
neurofeedback to behavioral
treatment and found that the group
treated with neurofeedback showed
greater improvement in a continuous
performance test score.>®

Nonpharmacologic Versus
Pharmacologic

In 1 3-arm trial, researchers
combined methylphenidate with
neurofeedback?526 enrolling 91
participants and short follow-up
period of 10 weeks. This trial
was judged to be of poor quality.

The primary outcome measure

was the Barkley Rating Scale for
Parents. Findings from this study
did not support any statistically
significant differences between
either methylphenidate alone,
methylphenidate in addition to
neurofeedback when compared with
neurofeedback alone (P =.31).

Nonpharmacologic Versus Placebo,
Usual Care, or Waitlist

In 3 RCTs, researchers compared
neurofeedback to usual care or
standard care enrolling a total of 251
participants. Two of the trials were
judged to be of good quality!%:68:69
and 1 of fair quality.>> In 2 of the
studies,55¢869 researchers found
significant differences on the
standardized outcome measures
when comparing neurofeedback to
standard pharmacologic treatment
or control.

Other Findings for Neurofeedback

No significant findings for other
outcomes were identified. Detailed
findings on neurofeedback
interventions across the

included studies are presented in
Supplemental Table 19.

Cognitive Training

Findings for cognitive training
interventions are described in
Supplemental Table 20.In 5
RCTs2324283541717275 totaling

405 participants, researchers
compared cognitive training to a
nonpharmacologic intervention (n = 5)
or placebo, usual care, or waitlist
control (n =1).In 1 observational
study in which®® 52 participants
were enrolled, researchers compared
cognitive training to waitlist control.
Cognitive training was not compared
to pharmacologic interventions and
any studies.

Nonpharmacologic Versus
Nonpharmacologic

In 4 RCTs, researchers evaluated
cognitive training versus a
nonpharmacologic intervention and

evaluated standardized symptoms
scores or progress toward patient
identified goals. Three were good
quality?372 and the other was fair
quality.”! A total of 330 participants
were enrolled across these 3 trials
with predominately short follow-up
times (<6 months). In a single,
good-quality RCT, researchers

found no significant treatment
effects in improvement in Wide

Range Achievement Test 4 (WRAT-4)
Progress Monitoring Version scores
compared with a low-level working
memory training program that was
identical to active intervention with
respect to the types of training games
used and the number of training trials
per session but for which difficulty
level was not adjusted according to
each user’s performance parameters.?3
No teacher measures revealed any
significant changes. In the other study,
there was improvement at 2 and 6
months on the parent rated Behavior
Rating Inventory of Executive Function
(BRIEF) Metacognition Index and at

2 months (but not 6 months) on the
BRIEF parent-rated behavioral index.”!

Nonpharmacologic Versus
Pharmacologic

No studies were identified in which

the comparison of cognitive training
to pharmacologic interventions was
made.

Nonpharmacologic Versus Placebo,
Usual Care, or Waitlist

In 1 RCT?8 and 1 observational study,8
researchers compared cognitive
training versus placebo or usual
care. The RCT was judged to be of
good quality and the observational
study was judged to be of fair
quality. A total of 127 participants
were enrolled and follow-up times
varied from 4 to 8 months. In the
RCT, researchers compared Cogmed
RoboMemo Program to a waitlist
control group and at 8 months they
report no significant differences

on the ADHD rating scale (RS)
Teacher or Parent total scores. In
the observational study, researchers
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compared the Cogmed intervention
with a waitlist control, and at 4
months the treatment group had
significantly better scores on parent
report on the ADHD Index, Conners
Cognitive Problems/Inattention,
Conners Hyperactivity Parent, and
BRIEF Metacognition Index.18

Other Findings for Gognitive Training

No significant findings for other
outcomes assessed were identified
for cognitive training versus
nonpharmacologic or placebo, usual
care, waitlist. In 1 study, researchers
found significant behavioral
differences (P <.001) on both the
parent and teacher SWAN Inattention
and Hyperactivity scales at 12
weeks comparing neurofeedback

to methylphenidate (Supplemental
Table 21).

CBT

Findings for CBT interventions are
described in Supplemental Table

22.In 2 RCTs?021.73 in which 298
participants were enrolled, researchers
compared CBT to nonpharmacologic
interventions (n = 1) or placebo, usual
care, or waitlist control (n = 1).

Nonpharmacologic Versus
Nonpharmacologic

In 1 fair-quality study,2%21 researchers
evaluated 159 subjects and compared
CBT with and without interventions
to improve planning skills. Standard
symptom scores or progress toward
patient-identified goals were
evaluated at 3 and 12 months. In this
study, changes in the depression

and anxiety scale scores were
examined, and it was found that the
CBT group had greater improvement
in depression and anxiety scores
compared with the control group

at 3 months; it was found that the
depression score improvements were
maintained at 12 months. In addition,
CBT maintained superiority in ADHD
scale scores. In this study, it was

also found that there was a greater
improvement (P <.001) in the Child
Behavior Checklist (CBCL) conduct

disorder and/or oppositional defiant
disorder subscale both immediately
after treatment and at 12 months.

Nonpharmacologic Versus
Pharmacologic

No studies were identified in which
CBT interventions were compared to
a pharmacologic intervention.

Nonpharmacologic Versus Placebo,
Usual Care, or Waitlist

In 1 good-quality study,”? researchers
compared CBT with usual care,
finding significant changes (P <.001)
on the ADHD RS for both adolescent
and parents’ inattention and
impulsivity at 12 weeks of follow-up.

Other Findings for CBT

In 1 study,?%21 researchers found
significant changes in the child
depression inventory (P <.001)
and screen for child anxiety—
related emotional disorders at 12
months when comparing CBT to
solution-focused CBT. Another set
of researchers’3 found significant
improvements in the Clinical Global
Impression-Severity (CGI-S) self-
report (P <.001) and CGI-S Clinician
(P <.001) comparing CBT to usual
care (Supplemental Table 23).

Child or Parent Training

Findings for child or parent training
interventions are described in
Supplemental Table 24. In 9 RCTs"
in which 1099 participants were
enrolled, researchers compared
child or parent training to
nonpharmacologic interventions
(n =4), pharmacologic (n = 1),

or placebo or usual care (n = 5).

In 1 observational study,2? 120
participants were enrolled. A
range of different types of non-CBT
behavioral interventions including
organizational skills, social skills,
attention skills, positive parenting,
psychoeducational, sleep hygiene
or behavioral, or parent or teacher

* Refs 16,22,32,39,42,55,59,60,62.

behavioral training interventions.
The interventions were mixed in
terms of their strategies: some were
interventions that helped parents
learn how to cope with their own
emotions, but most strategies were
focused on how parents could
manage specific behaviors from their
children with ADHD.

Nonpharmacologic Versus
Nonpharmacologic

In 3 good quality!62262 and 1
fair-quality*? RCTs representing

505 participants, researchers
compared child or parent training

or behavioral interventions to a
nonpharmacologic intervention and
evaluated standardized symptoms
scores or progress toward patient-
identified goals. Findings were mixed.
In 1 study,'® researchers found a
significant difference in the attention-
deficit/hyperactivity disorder

rating scale IV (ADHD RS IV) at 3
months comparing psychoeducation
and general clinical counseling.
Another group of researchers®?
found a significant difference when
comparing child life and attention
skills treatment to parent group
component only in the Parent

Child Symptom Inventory at both

13 weeks and 7 months and Child
Symptom Inventory at 13 weeks.

In the third study,*? researchers
found a significant difference in

the CBCL Change in Attention
Problems Subscale at 6 months when
comparing behavioral-based social
skill training for patient and parent
groups to group therapy.

Nonpharmacologic Versus
Pharmacologic

In 1 study,®® researchers compared
standard pharmacologic treatment
with behavioral treatment of children
in conjunction with parent and
teacher training. In this RCT, 57
participants were enrolled, and the
RCT was judged to be of fair quality.
At 20 weeks of follow-up, significant
changes (P =.013) on the Integrated
Visual and Auditory Continuous
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Performance Test (IVA/CPT) full-scale
attention were found in this study.

Nonpharmacologic Versus Placebo,
Usual Care, or Waitlist

In 4 good-quality RCTs22323959.60 and
1 fair-quality observational study?°
representing 657 participants,
researchers compared child or parent
training interventions to placebo,
usual care, or control groups.
Significant findings were limited.

In 1 study,?? researchers found
significant changes at 6 months in the
ADHD RS IV for parent report

(P =.004), inattentive (P =.001), and
hyperactivity and/or impulsivity

(P =.04) when comparing sleep
hygiene and standardized behavior
strategies to usual clinical care. In
another study,>® researchers found
significant changes at 3 months for

the ADHD combined type parent scale
when comparing Barkley-based parent
plus teaching behavioral interventions
to waitlist. Another32 compared a
psychoeducational program to a
control group finding significant
changes on the Conners’ Parent

Rating Scale (CPRS) Inattention scale
(P=.001), CPRS parent inattention/
cognition scale P =.0032), and CPRS
Index (P=.001) at 12 weeks.

Other Findings for Child or Parent Training

In 1 study,?? researchers compared
the Strategies to Enhance Positive
Parenting to a behavioral parent
training program finding significant
(P <.01) improvement on the
acceptability of treatment with

the Parent Treatment Attitude
Inventory at 2.07 months. In this
study, functional impairment was
also significantly (P <.01) improved
on the Impairment Rating Scale. In
another study,3° researchers found
significant (P <.001) differences in
sleep disturbance on the Child Sleep
Habits Questionnaire at 6 months
comparing sleep hygiene practices
and behavioral strategies compared
with usual clinical care. In this
study, significant differences were
found on days late for work (P =.02)

and missed days of work (P =.03)
(Supplemental Table 25).

Dietary Supplements With Omega
Fatty Acids

We identified 5 good-quality,14364347,50
2 fair-quality,®*7”7 and 1 poor-

quality studies3® representing 1130
patients evaluated essential fatty acid
supplementation. In 7 of these trials,
researchers compared essential fatty
acid supplementation with placebo.
Of these, the active intervention was
omega-3 alone in 4 trials,36:38474877
omega-6 alone in 1 trial,®* and a
combination of omega-3 and omega-6
in 2 trials.*34* Treatment duration
ranged between 7 weeks and

6 months. The enrolled children
ranged between 6 and 18 years of
age and the range of included male
children was 59.4% to 77.3% across
the trials. In 1 of the trials,””
researchers measured outcomes

of ADHD symptoms with scales

that were not part of our inclusion
criteria and were excluded from the
meta-analysis. The remaining 7 trials
measured ADHD symptoms with the
Conners Scale (full or abbreviated
version) or the ADHD RS.

Nonpharmacologic Versus
Nonpharmacologic

Two good-quality RCTs!*°0 with a
total of 100 participants evaluated
supplements. In 1 study,>° researchers
compared eicosapentaenoic acid and
docosahexaenoic acid and found no
statistical differences on the CPRS
ADHD Total. Researchers for the other
study!* compared polyunsaturated
fatty acids plus atomoxetine

to atomoxetine alone found no
significant differences on the CPRS-
Revised Short Form at 4 months.

Nonpharmacologic Versus Placebo,
Usual Care, or Waitlist

We identified 4 RCTs in which
researchers compared omega

fatty acid supplementation and
placebo,36:384347 with parent RSs as an
outcome. Figure 2 summarizes these
findings and the overall measure after

meta-analysis. Effects were consistent
and moderate heterogeneity was
found across studies; however, no
statistical evidence was found that
omega fatty acids were superior

to placebo. Three trials that were
excluded from the meta-analysis for
not using an outcome assessment tool
that met our inclusion criteria’’ or not
comparing to a placebo#5% also found
no significant differences between
omega-3/6 versus placebo,””

versus usual care,!* or between
eicosapentaenoic acid and versus
docosahexaenoic acid>? for parent
ratings of ADHD total symptoms. For
teacher-rated total ADHD symptoms,
we identified 3 RCTs in which omega
fatty acids versus placebo were
examined (Fig 3).36:47.64 Effects were
fairly consistent and studies were
homogeneous; however, we found no
statistical evidence that omega fatty
acids were superior to placebo. The 2
RCTs excluded in this meta-analysis
for not comparing to a placebo* and
using an outcome assessment tool that
did not meet our inclusion criteria’’
also found no significant difference
between omega-3 and placebo or
usual care for teacher ratings of ADHD
total symptoms. Although adverse
effects were reported in 1 trial, 4’

the researchers did not find any
statistically significant between-group
differences.

Other Findings for Omega Fatty Acid
Supplements

In 1 study,!” researchers compared
omega fatty acids to methylphenidate
and found significant (P =.001)
increases in functional impairment
at 1 year on the Clinical Global
Impression (CGI) parent and clinician
scales (Supplemental Table 26).

Herbal or Dietary Approaches

Findings for the herbal intervention
and dietary approaches can be found
in Supplemental Table 27.1n 7
RCTs,1527:46,52,6165 researchers
examined herbal or dietary approaches
against nonpharmacologic treatments
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Intervention Control

Study Mean SD N Mean SD N Weight (%) SMD (95% CI)
Johnson 2009 -3.78 7.14 37 -185 454 38 22.16 —0.35(-0.81 to 0.10]
Gustafsson 2010 —7.20 17.64 46 —6.60 17.14 46 -—l—- 2479 -0.03[-0.44t0 0.37]
Hariri 2012 —-3.42 454 53 -0.10 457 50 —_—— 25637 -0.72[-1.12 t0-0.32]
Manor 2012 —-4.86 10.06 99 -2.95 9.44 42 -—I—~—- 2768 -0.19[-0.551t0 0.17]
Summary (1* = 52.4%; Q = 6.3; P =.098) ____..._ —0.32[-0.80t0 0.15]

Favors intervention
I

i _Favors control
T 1

-1.50

FIGURE 2

Meta-analysis of the effects on parent ratings of omega-3/6 supplementation compared with placebo.

-1.00 0.00 1.00

SMD

Cl, confidence interval; SMD, standardized mean difference.

Intervention Control
Study Mean SD N Mean SD N Weight (%) SMD (95% CI)
Raz 2009 -0.21 1.37 32 -0.05 1.12 31 — .1 . 2339 -0.13|-0.62t0 0.37]
Gustafsson 2010 —-6.60 17.19 46 -2.80 16.60 46 —_— 34.02 —-0.22 [-0.63 to 0.19]
Manor 2012 -1.00 857 90 -1.62 B8.87 42 0.07 [-0.30 to 0.44 ]

Summary (I = 0.0%; Q = 1.2; P=.56)

——im— 4259
. ~0.08 [-0.47 10 0.32]

———

Favors intervention
[ T

Favors control
1

-1.50

FIGURE 3

Meta-analysis of the effects on teacher ratings of omega-3/6 supplementation compared with placebo.

(n = 2), pharmacologic treatments
(n = 2), or placebo, usual care, or
waitlist (n = 3).

Nonpharmacologic Versus
Nonpharmacologic

In 1 good-quality®! and 1 fair-
quality?s studies representing 152
patients, researchers evaluated
herbal interventions or dietary
approaches compared with other
nonpharmacologic interventions.

In 1 study,®! researchers compared
restricted elimination diet to no
elimination diet and reported
significant results after 5 weeks for
both the parent and teacher ADHD total
scores and both Parent and Teacher
Abbreviated Conners Scale. In the

other study,'® researchers compared
zinc supplementation once daily to

zinc supplementation twice daily and
reported no significant differences from
8 to 21 weeks of follow-up.

Nonpharmacologic Versus Pharmacologic

In 2 good-quality RCTs*6:6
representing 122 patients,

-1.00 0.00 1.00

SMD

researchers compared
nonpharmacologic treatments

to pharmacologic treatments.
Methylphenidate was the
pharmacologic treatment in both
studies. In 1 study,*® researchers
compared ningdong granule to
methylphenidate and reported

no significant differences at

8 weeks. In the other study,®>
researchers compared ginkgo biloba
to methylphenidate and found
significant differences in the ADHD
Parent and Teacher RS IV at

6 weeks.

Nonpharmacologic Versus Placebo,
Usual Care, or Waitlist

In 1 good-quality?” and 2 fair-
quality!552 RCTs representing

192 patients, researchers

compared herbal or dietary
approaches to placebo or usual care.
Of the 3 RCTs, neither Memomet
syrup, zinc supplementation,

nor vitamin D improved ADHD
symptoms compared with
placebo.1527.52

Other Findings for Herbal or Dietary
Approaches

In 1 study,®® researchers compared
ginkgo biloba to placebo with both
groups receiving methylphenidate.
At 6 weeks, significant changes were
found on the ADHD RS IV for parent
and teacher inattention. In another
study,®® researchers compared
methylphenidate to ginkgo biloba and
found significant changes in appetite
(P=.0002) and sleep disturbance
(P=.01) (Supplemental Table 28).

Other Treatment Approaches

Findings for other treatment
approaches to ADHD treatment can
be found in Supplemental Table

29. In 3 RCTs*0:535676 jn which

207 participants were enrolled,
researchers compared other
treatment approaches to placebo,
usual care, or waitlist control.

Nonpharmacologic Versus
Nonpharmacologic

No studies were identified in
which nonpharmacologic versus
nonpharmacologic interventions
were compared.

Nonpharmacologic Versus Pharmacologic

No studies were identified in
which nonpharmacologic versus
pharmacologic interventions were
compared.

Nonpharmacologic Versus Placebo,
Usual Care, or Waitlist

In 3 fair-quality RCTs*053,56.76
representing 207 patients,
researchers compared other ADHD
treatment approaches to placebo

or usual care. Interventions varied
between acupuncture,* melatonin,>356
and the Incredible Years Program.”®
No significant findings were reported
for any of these interventions across
standardized symptom scores.

Other Findings for Other Treatment
Approaches

In 1 study, researchers found
significant behavior changes on the
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Vanderbilt teacher and caregiver scale
at 25 weeks, comparing telemedicine
to usual care plus consulting.>” In
another study,>8 researchers found
significant changes in behavior change
on the CPRS revised scale at 12 weeks,
comparing homeopathy to placebo.

In another study,!3 researchers

found significant (P =.001) behavior
changes on the CPRS at 6.8 months
comparing New Forest Parental
Package to the waitlist control
condition. Hong and Cho* found
significant (P =.012) improvements in
functional impairment at 1.5 months
comparing acupuncture to waitlist
control. In 1 study,58 researchers
found significant (P =.001) changes

in functional impairment on the CGI-S
Scale comparing homeopathy to
placebo (Supplemental Table 30).

Adverse Effects

Supplemental Table 31 provides the
adverse effects and findings from
individual studies. Adverse effects
were identified in 3 of the included
studies examining nonpharmacologic
interventions compared with
pharmacologic interventions.17:46:65
In 4 studies, researchers measured
and reported adverse effects in
nonpharmacologic versus non-
pharmacologic interventions (omega
fatty acids, zinc, and compound of
herbal preparation).1>#54748 The
most commonly occurring adverse
effects were gastrointestinal symptoms,
sleep disturbances, and changes in
appetite. None of researchers of these
studies reported significant differences
between study groups and the
proportion of adverse effects.

SOE

Supplemental Table 32 describes
the SOE findings for the changes in
standardized symptom scores across
each intervention. Pharmacologic
interventions, neurofeedback, and
other treatment approaches all were
judged to have insufficient SOE to
support conclusions. CBT, cognitive
training, and herbal interventions or

dietary approaches were all judged to
have low SOE. Both omega fatty acid
supplementation and child or parent
training or behavior interventions
were judged to have moderate SOE to
support conclusions. No outcomes of

interest were judged to have high SOE.

DISCUSSION

In this systematic review of studies
published from 2009 through 2016,
we found little new evidence to guide
treatment with nonpharmacologic
therapies for ADHD. Overall, there
was a low SOE for the impact of
nonpharmacologic treatments

for ADHD across the outcome
measures selected for this review.

In 2011, the authors of a systematic
evidence review found that parent
behavior treatment could improve
behavior among preschool-aged
children with high risk for ADHD.
However, the authors of this updated
systematic review were not able to
provide further guidance regarding
the comparative effectiveness of
nonpharmacologic approaches

for children and adolescents. The
behavioral interventions included in
this systematic review were of limited
effectiveness alone or in combination
with medication therapy.

By limiting our review to studies
that included at least 50 subjects,
we might have eliminated studies
demonstrating effectiveness. Even
with setting a sample size threshold,
the studies included in this review
were too small to determine if
there is a subgroup of children and
adolescents with ADHD (eg, based
on age or other characteristics) for
whom these therapies might be
more effective. Previous evidence
reviews suggest a benefit to behavior
therapy, with CBT appearing to be a
promising approach.?78 Generally, a
higher proportion of adverse effects
was reported with methylphenidate
or combination of supplements and
methylphenidate compared with
supplement. The most common side

effects for supplements were dyspepsia
with omega fatty acids and increased
appetite with ningdong granule.

The studies we included have
limited generalizability because
they do not reflect patients seen
in the primary care setting, where
most ADHD treatment occurs,
and have short durations of
follow-up. To better determine
the effectiveness of treatment and
address generalizability to primary
care, there is a need for pragmatic
randomized trials that, ideally,
manage subjects for years.
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