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IMPORTANCE Health professionals routinely recommend intensive interventions (ie, 20-40
hours per week) for autistic children. However, primary research backing this
recommendation is sparse and plagued by methodological flaws.

OBJECTIVE To examine whether different metrics of intervention amount are associated with
intervention effects on any developmental domain for young autistic children.

DATA SOURCES A large corpus of studies taken from a recent meta-analysis (with a search date
of November 2021) of early interventions for autistic children.

STUDY SELECTION Studies were eligible if they reported a quasi-experimental or randomized
clinical trial testing the effects of a nonpharmacological intervention on any outcome in
participant samples comprising more than 50% autistic children 8 years or younger.

DATA EXTRACTION AND SYNTHESIS Data were independently extracted by multiple coders.
Meta-regression models were constructed to determine whether each index of intervention
amount was associated with effect sizes for each intervention type, while controlling for
outcome domain, outcome proximity, age of participants, study design, and risk of detection
bias. Data were analyzed from June 2023 to February 2024. This study followed the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

MAIN OUTCOMES AND MEASURES The primary predictor of interest was intervention amount,
quantified using 3 different metrics (daily intensity, duration, and cumulative intensity). The
primary outcomes of interest were gains in any developmental domain, quantified by Hedges
g effect sizes.

RESULTS A total of 144 studies including 9038 children (mean [SD] age, 49.3 [17.2] months;
mean [SD] percent males, 82.6% [12.7%]) were included in this analysis. None of the
meta-regression models evidenced a significant, positive association between any index of
intervention amount and intervention effect size when considered within intervention type.

CONCLUSIONS AND RELEVANCE Findings of this meta-analysis do not support the assertion
that intervention effects increase with increasing amounts of intervention. Health
professionals recommending interventions should be advised that there is little robust
evidence supporting the provision of intensive intervention.
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ntensive interventions, provided for aminimum of 20 hours

per week (up to as much as 40 hours per week), for a du-

ration of at least 2 to 3 years (but potentially extending
throughout early childhood), are regularly recommended to
support development in young autistic children.'® Although
other intervention approaches are available to this popula-
tion, the most commonly recommended approach for young
autistic children in the US is Early Intensive Behavioral Inter-
vention (EIBI),* which is characterized both by the type (ie, de-
rived from the principles of Applied Behavior Analysis) and
amount (eg, >30 hours per week) of intervention provided.

Although it is frequently implied that higher intervention
amounts facilitate greater improvements in this population,” the
evidence supporting these recommendations is largely re-
stricted to small, quasi-experimental studies of behavioral in-
terventions. The first recommendations for intensive interven-
tion were based on the results of an early, nonrandomized study
that reported that children who received 40 hours of behav-
ioral intervention per week for 2 or more years and who began
the intervention before the age of 4 years experienced greater
cognitive gains than those who received only 10 hours of inter-
vention per week for 2 years and began intervention after age
4 years.®” Subsequent quasi-experimental studies comparing
EIBI with eclectic intervention found mostly positive®® and
some null results,'®:2° but these studies confounded differ-
ences in intervention amount with differences in intervention
approach.

A handful of studies have directly compared similar in-
terventions offered at different amounts in this population, but
they were largely quasi-experimental, restricted to studies of
behavioral interventions, and yielded mixed results.?"2> Two
randomized clinical trials (RCTs) have compared EIBI with less
intensive parent-directed behavioral interventions. One re-
ported null results (potentially due to high amounts of non-
project treatment participation in the control group),?*and the
other reported positive and significant effects on IQ, visual-
spatial skills, language ability, and school placement with
greater amounts of treatment. However, subsequent retrac-
tions indicated that the initially reported benefits for lan-
guage ability and school placement were incorrect.?>27

Only 1 RCT?® published to date was adequately designed
to test randomized comparisons of intervention amount sepa-
rately from comparisons of intervention type. Rogers and
colleagues?® randomly assigned children to receive either 25
or 15 hours per week of 1 of 2 intervention approaches: EIBI or
the Early Start Denver Model (a Naturalistic Developmental Be-
havioral Intervention ([NDBI]) for 2 years. Results indicated
that participants demonstrated similar developmental prog-
ress on all measured outcomes regardless of intervention ap-
proach or amount.

It is important to consider that very intensive interven-
tions could perceivably cause harm by depriving children of
time to engage in other activities, such as rest, recreation, and
time with family and community members. Intensive inter-
vention could thereby reduce the number of natural opportu-
nities for social interaction and inclusion, both of which can
facilitate development and foster a sense of belonging. Al-
though evidence of adverse effects and potential long-term
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Key Points

Question Is the amount of intervention provided to young autistic
children associated with improved child development?

Findings Data from 144 studies of early childhood autism
interventions featuring 9038 children gathered in a prior
systematic review and meta-analysis were analyzed to determine
whether the effects of common interventions were associated
with any of 3 indices of intervention amount (ie, daily intensity,
duration, cumulative intensity). None of the models evidenced a
significant association between intervention amount and
intervention effects.

Meaning There is not robust evidence that the benefits of early
childhood interventions to young autistic children increase when
those interventions are intensified; practitioners recommending
interventions should consider what amounts would be
developmentally appropriate.

harms have been poorly tracked in autism intervention
studies,?® some autistic adults have expressed that high-
intensity interventions provided to them in childhood were
harmful.2°

Evidence From Meta-Analysis

Multiple meta-analyses®3 have examined the potential in-
fluence of intervention amount on traditional behavioral in-
tervention effects, with mixed findings. Meta-analyses of other
types of interventions, such as NDBIs and of general interven-
tion effects (regardless of type) on specific outcome domains
(such aslanguage and social communication), have also broadly
failed to find significant associations between intervention
amount and intervention effects.34-38

Need for an Updated Meta-Analysis Examining the
Association of Intervention Amount
Although multiple meta-analyses have been conducted to ex-
amine potential associations between intervention amount and
effects for this population, most are relatively dated and re-
stricted to a specificintervention approach (even though a wide
variety of approaches are often available). We recently up-
dated a comprehensive meta-analysis of all controlled-group
studies of all nonpharmacological interventions targeting any
outcome in young autistic children (ages 0-8 years).>%*° Our
findings suggested that the number of available studies in this
area has doubled in the last 5 years and quadrupled in the last
decade. Although we have yet to fully explore whether inter-
vention effects represented in this dataset were associated with
the amount of intervention provided in each study, our pre-
liminary analyses of the initial dataset suggested that effects
did not significantly vary by intervention amount.*!
Intervention amount can vary along several dimensions,
and the potential influence of intervention amount on inter-
vention effects may depend on the dimension being
examined.*? To distinguish between these dimensions, we re-
fer to the amount of intervention (in hours) provided within a
given time frame (eg, 1 hour per day) as intensity. Duration re-
fers to the total amount of time (in days) that intervention is
provided (eg, 365 days). Cumulative intensity combines these
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metrics to describe the total amount of intervention (in hours)
provided over the total duration that intervention is pro-
vided (eg, 365 hours provided in total).

The purpose of this investigation was to explore whether
each of these 3 indices of intervention amount were associ-
ated with intervention effects for autistic children, and whether
the strength of association varies by intervention approach,
using findings from controlled group studies of interventions
for this population and advanced meta-analytic techniques.
Our analysis focused on the 4 broad intervention approaches
with the most available evidence (NDBIs, behavioral interven-
tions, technology-based interventions, and developmental in-
terventions). Considering effects of intensity while account-
ing for differences in intervention approach is important, given
that the logic about the cumulative benefit of added interven-
tion hours varies by approach. For example, behavior ana-
lytic theories of change suggest that behavioral intervention
effects should increase with intensity of clinician-delivered in-
tervention, as higher intensities will provide increased oppor-
tunities to strengthen behavior-reward associations and, there-
fore, increase the occurrence of desired behaviors. In contrast,
theories underpinning developmental interventions suggest
that benefit is derived from generalized, holistic changes in
caregiver-child interactions, and therefore, increased clini-
cian hours are unlikely to increase their benefit. Given that the
nature of this association may also depend on the proximity
of the outcome to the targets of the intervention (where more
intensive interventions could have larger effects on distal out-
comes, and less intensive interventions could have larger ef-
fects on proximal outcomes), we also sought to control for out-
come domain and outcome proximity. Theory suggests that
intervention may be more beneficial to younger children, when
plasticity is presumably at its height. Therefore, we also sought
to control for participant age. Finally, because there are sub-
stantial quality concerns about the available literature (spe-
cifically, an overrepresentation of quasi-experimental stud-
ies and overreliance on unmasked assessors), we sought to
control for potential risks of selection and detection bias.

Methods

Study Sample

This meta-analytic investigation leverages data from a prior
meta-analysis of all controlled group studies that tested the
effects of any nonpharmacological intervention on any out-
come for young autistic children (up to age 8 years), pub-
lished before November of 2021 (the most recent search date).*°
We included findings related to the 4 most common interven-
tion types and restricted our analysis to commonly reported
outcomes. As such, we excluded findings for academic, brain
imaging, sensory, sleep, and other outcome domains that were
infrequently reported. Study inclusion criteria and relevant
search terms are detailed in Table 1. We further excluded data
from 2 studies that did not report mean age of participants.
Race and ethnicity data were not included in this analysis as
these data were not uniformly reported among included stud-
ies. In addition, because race and ethnicity categorization sys-
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Table 1. Study Inclusion Criteria and Search Terms

Dimension®  Criterion Search terms®

autis*
ASD

PDD
Aspergers

Intervention
therapy
teach*
treat*
program
package

assign*

“control group”
BAU

“wait list”

RCT

random*

quasi

“treatment group”
“intervention group”
“group design”
trial

(None)
(None)

Participants  Autism

Intervention  Any nonpharmacological intervention

Comparison  Usual treatments or control

Outcome Any outcome

Study design  Any group-design study

Abbreviations: ASD, autism spectrum disorder; BAU, business as usual; PDD,
pervasive developmental disorder; RCT, randomized clinical trial.

@ Within each dimension, search terms were joined with Boolean OR operator.

bSearch strings from each dimension were joined with Boolean AND operator.

tems vary by region/nation and included studies were not lim-
ited to the US, reporting categories varied widely and simple
tallying of participants according to categories was not pos-
sible. This study followed the Preferred Reporting Items for Sys-
tematic Reviews and Meta-analyses (PRISMA) reporting
guidelines, and the PRISMA diagram is published in the parent
meta-analysis.*©

Coding Procedures

Studies were coded for identifying information, intervention
characteristics, participant characteristics, and various risks
of bias. Descriptive information reflecting the quality of the
included studiesis detailed in eFigure 1in Supplement 1). Out-
comes were coded for domain and categorized as either proxi-
mal or distal to intervention targets. Interventions were coded
for type and amount provided across 3 metrics (daily inten-
sity, duration, and cumulative intensity). We extracted rel-
evant information necessary to calculate effect sizes (Hedges
8) reflecting the difference between intervention and com-
parison groups at the end of the study for each reported out-
come. Coding procedures are described in detail in eTable 2
in Supplement 1, as well as in the report of the original
meta-analysis.*° A copy of the coding manual and the corre-
sponding dataset is available in an open-access repository.*>

Statistical Analysis

Preliminary analyses are detailed in eTable 2 in Supple-
ment 1. For each of the 3 metrics of intervention amount (daily
intensity, duration, cumulative intensity), we estimated a meta-
regression model describing linear associations between ef-
fect size magnitude and the log base 2 of intervention amount,
averaged to the study level, with separate slopes for each in-
tervention type. We used log base 2 transformation to reduce
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the skew of the predictor distributions; coefficients can there-
fore be interpreted as predicted differences in effect size be-
tween studies that differ by a factor of 2 in intervention amount
(eg, daily intensity of 2 hours per day vs 1 hour per day or 4
hours vs 2 hours). We also estimated a model that included ad-
ditive effects for intervention daily intensity and interven-
tion duration, with each dimension on the log base 2 scale. All
meta-regression models included controls for outcome prox-
imity (proximal vs distal), study design (RCT vs quasi-
experiment), detection bias (low vs high/unclear), mean age
of participants (in months, centered at 48 months) as well as
fixed effects for each combination of outcome domain and in-
tervention type.

We estimated all meta-regression models using a corre-
lated and hierarchical effects (CHE) working model
approach** to account for the dependence structure of the
effect size estimates drawn from each study. For meta-
regression analysis, effect sizes were weighted by the
inverse of the sampling variance-covariance under the CHE
working model; this approach allocates greater weight to
studies with larger sample sizes and with a larger number of
outcomes. All models were estimated using restricted maxi-
mum likelihood methods with the statistical packages
clubSandwich** and metafor#® in the R statistical comput-
ing software (R Project for Statistical Computing).*” For
hypothesis tests, we used Approximate Hotelling T2 tests
with a cluster-robust (CR2)-type robust variance
estimation.*® All significance tests were 2-tailed with a = .05
cutoffs for statistical significance. Data were analyzed from
June 2023 to February 2024.

. |
Results

Across the 4 eligible intervention types, the final sample of
studies included a total of 175 reports, reporting the out-
comes of 144 separate studies (where some studies were
reported across multiple reports detailing immediate and
subsequent longitudinal outcomes) (eTable 1 in Supple-
ment 1). A total of 9038 participants (mean [SD] age, 49.3
[17.2] months; mean [SD] percent males, 82.6% [12.7%])
were represented in the study sample, and a total of 2137
effect sizes were extracted to index intervention effects on
measured outcomes. eTable 3 in Supplement 1 indicates the
intervention and outcome types represented in the present
analyses and the number of effects parsed by cell. eTable 4
in Supplement 1 reports the percentage of studies and out-
comes for which we were able to derive metrics of interven-
tion amount and the distribution of intervention amounts
for each intervention type. Intervention duration could be
derived for almost all included studies (97%), but daily
intensity and cumulative intensity could be determined for
less than two-thirds of studies, including approximately
three-quarters of included outcomes. Across metrics, the
distributions of intervention amounts varied depending on
intervention type. Compared with other intervention types,
behavioral interventions tended to be studied at higher lev-
els of daily intensity; behavioral and developmental inter-
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ventions were studied for longer durations and higher
cumulative intensity.

eFigure 2 in Supplement 1 depicts the distributions of each
metric of intervention amount. eFigure 3 in Supplement 1 de-
picts the joint distribution of daily intensity and duration for
each intervention type. Further information regarding hetero-
geneity and sensitivity analyses are detailed in eTable 5 in
Supplement 1.

Results of our main analyses are detailed in Table 2. All
models indicated a high degree of variation in effect sizes af-
ter controlling for intervention amount within each interven-
tion type. Figure 1, Figure 2, and Figure 3 depict the esti-
mated association between effect size magnitude and
intervention daily intensity (Figure 1), intervention duration
(Figure 2), or cumulative intensity (Figure 3).

Intervention Daily Intensity

In the model including intervention daily intensity (ie,
hours per day) as the focal predictor (Table 2), daily inten-
sity was not significantly associated with effect sizes for any
of the intervention types. Technology-based interventions
evidenced the largest positive association (f=0.10;
SE = 0.09; 95% CI, -0.09 to 0.29), but this was not statisti-
cally distinguishable from zero (P = .27). A joint test across
intervention types did not reject the possibility that all asso-
ciations were zero (F, ;54 = 1.13; P = .38). We also could not
rule out the possibility that slopes were equal across inter-
vention types (F5 ;63 = 1.49; P = .26). This pattern of results
was consistent in a model that also controlled for interven-
tion duration (Table 2).

Intervention Duration

In the model including intervention duration (ie, total days
of intervention) as the focal predictor (Table 2), duration
was not significantly associated with effects for 3 of the 4
intervention types. For technology-based interventions,
duration was negatively associated with intervention effects
(B=-0.118; t, g = -4.06; P = .01; 95% CI, -0.19 to -0.04).
However, a joint test across intervention types did not reject
the possibility that all associations were zero (F, 5, = 3.04;
P =.06). We could also not rule out the possibility that
slopes were equal across intervention types (F3 1,9 = 2.13;
P = .15). This pattern of results was consistent in a model
that also controlled for intervention daily intensity
(Table 2). In particular, the negative association between
duration and effect magnitude remained stable and statisti-
cally distinguishable from zero (f = -0.12; t5 5 = =2.99;
P =.03; 95% CI, -0.22 to -0.02).

Cumulative Intervention Intensity

In the model including cumulative intensity (ie, total hours of
intervention provided over the course of the study) as the fo-
cal predictor (Table 2), cumulative intensity was not signifi-
cantly associated with effectiveness for any intervention type.
A joint test across intervention types did not reject the possi-
bility thatall associations were zero (F ;¢ = 1.58; P = .24). We
could also not rule out the possibility that slopes were equal
across intervention types (F3 ¢ g = 1.79; P = .21).
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Table 2. Estimated Slopes for Dosage-Related Variables by Intervention Types, Based on Meta-Regressions

Using a Correlated and Hierarchical Effects Working Model®

Mean effect size estimate (SE) [95% CI]

Daily intensity and

Variable Daily intensity Duration Cumulative intensity  duration
Daily intensity (log base 2 scale)
NDBI 0.04 (0.05) NA NA 0.06 (0.05)
[-0.06 t0 0.14] [-0.05t00.17]
Behavioral -0.03 (0.06) NA NA -0.02 (0.07)
[-0.17 t0 0.10] [-0.17t0 0.12]
Technology-based 0.10 (0.09) NA NA 0.05 (0.10)
[-0.09 to 0.29] [-0.18 t0 0.28]
Developmental -0.11 (0.06) NA NA -0.12 (0.06)
[-0.25 to 0.04] [-0.31 t0 0.06]
Duration (log base 2 scale)
NDBI NA -0.04 (0.04) NA -0.09 (0.05)
[-0.13t0 0.04] [-0.19t0 0.02]
Behavioral NA -0.05 (0.05) NA -0.07 (0.09)
[-0.15t0 0.05] [-0.27t0 0.13]
Technology-based NA -0.12 (0.03) NA -0.12 (0.04)
[-0.19 to -0.04] [-0.22t0 -0.02]
Developmental NA 0.04 (0.06) NA -0.05 (0.04)

[-0.15 t0 0.22]

[-0.19 t0 0.09]

Cumulative intensity (log base 2 scale)

NDBI NA NA 0.01(0.02) NA
[-0.04 to 0.06]
Behavioral NA NA -0.06 (0.04) NA
[-0.15 t0 0.03]
Technology-based NA NA -0.07 (0.05) NA AbbreV|at|on§: NA, not applicable;
[-0.21 t0 0.06] NDBI, naturalistic developmental
Developmental NA NA -0.09 (0.04) NA behavioral intervention.
[-0.21t00.03] @ Daily intensity, duration, and
Unexplained heterogeneity cumulative intensity predictors are
Between-study 021 021 022 021 on alog base 2 scale. All models
D ’ ’ ’ ’ control for outcome type (proximal
Within-study SD  0.25 0.6 025 025 vs distal), study design (randomized
’ ’ ’ ’ clinical trial vs quasi-experimental),
Total SD 0.33 0.34 0.33 0.33 detection bias (low vs unclear or
No. studies 92 142 95 92 high), mean age of participants, and
e, G e 1559 2062 1587 1559 the interaction of outcome domain
: and intervention type.
L tors. We failed to find robust evidence that intervention amount
Discussion was associated with intervention effects, regardless of inter-

The purpose of this meta-analysis was to examine the extent
to which intervention amount was associated with interven-
tion effects in young autistic children, using advanced meta-
analytic methods and a comprehensive dataset of controlled
group studies of nonpharmacological interventions for young
autistic children. Guidelines frequently recommend that high-
intensity interventions be provided to this population®>>; al-
though, more recent guidelines have noted that evidence sup-
porting such recommendations is generally weak.3°
Understanding the potential association of intervention
amount with intervention effects is necessary in order to weigh
potential benefits offered by intensive intervention with po-
tential opportunity costs and any possible harms. Because we
recognized that the association of intervention amount with
intervention effects may depend on the index of amount (ie,
daily intensity, duration, or cumulative intensity), may vary
by intervention type, and may be further complicated by the
type and proximity of outcomes measured in studies, the age
of participants, and the quality of included studies, we built
meta-regression models that accounted for all of these fac-
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vention approach or outcome type. We identified only 1 sta-
tistically significant association, which indicated that longer-
duration interventions were associated with reductions in
effectiveness for technology-based interventions. Consider-
ing the number of associations tested and the absence of mul-
tiplicity corrections, we urge caution in focusing on this spe-
cific finding.

Our findings broadly align with those of a recent study,*°
which found that the amount of intervention provided in early
childhood did not significantly predict developmental out-
comes in autistic children at ages 5 to 7 years, as well as con-
clusions of a recent umbrella review>° of nonpharmacologi-
calinterventions for young autistic children. In addition, they
replicate the findings of some prior meta-analyses investigat-
ing the association of intervention amount with intervention
effects of behavioral interventions,>? of NDBIs,>* and of gen-
eral intervention effects on language3®-3” and social
communication.3> However, they stand in contrast to the re-
sults of some quasi-experimental studies and meta-analyses
that suggest that high-intensity behavioral interventions are
associated with greater gains than lower-intensity behavioral
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Figure 1. Adjusted Effect Size Estimates as a Function of Intervention Daily Intensity, by Intervention Type
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Effect size estimates are adjusted based on a model controlling for outcome
type (proximal vs distal), study design (randomized clinical trial vs

quasi-experimental), detection bias (low vs unclear or high), average age of
participants, and the interaction of outcome domain and intervention type.

Adjusted estimates are predictions for proximal outcomes, randomized clinical
trial designs, low detection bias, and an average of 48 months.
NDBI indicates naturalistic developmental behavioral intervention.

interventions.>3-5C [t is notable that the only RCT?® explic-
itly designed to test this question documented no significant
differencesin gains on any outcome, on average, between chil-
dren who received 15 vs 25 hours of EIBI per week for 2 years.
However, this study?® was relatively small (approximately 20
participants per arm), and larger replications are needed to
more precisely estimate the causal impact of intervention
amount on intervention efficacy.

Given the complicated landscape of evidence, how should
professionals guide families seeking effective support for their
children? Although we did not find evidence that increasing
amounts of intervention were associated with increasing ben-
efits, this should not be interpreted as evidence that autistic
children should be left without support. Multiple high-

JAMA Pediatrics Published online June 24,2024

quality studies in our sample attested to the effects of some
intervention approaches offered at various intensities for young
autistic children. In addition, autistic adults have also de-
scribed feeling harmed by the provision of too little support
during childhood.3° Practitioners should be especially care-
ful to calibrate an appropriate amount of support for autistic
people with high support needs, especially those who are at
risk of injury if left unsupported.® It is likely that there is a mini-
mum amount needed for intervention to have any benefit at
all and, potentially, an optimal amount of intervention that is
dependent on the child. Unfortunately, current evidence does
not offer clear values or ranges for those amounts. Clinicians
and medical professionals should fully inform families that
guidelines that prescribe specific amounts or increasing daily
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Figure 2. Adjusted Effect Size Estimates as a Function of Intervention Duration, by Intervention Type

Social communication Language Social emotional or challenging behavior
Restricted and repetitive behaviors Adaptive ———— Diagnostic characteristics of autism
Cognitive Motor Play
IE‘ NDBI Behavioral
34 34
o o
3 4]
(=2l o
= =]
[ U
I 24 T 2
o o
o] o
=4 =4
= =
& \ 8 £
=14 =14
h= h=
c c
< <
£ £ s
o o -\‘:\_.—‘2 T
g 0 P, g 0 1 ; =
E E ' )
2] ©
= =
c c | ]
= =
e Z -1
i3 <3
& k7]
=1 =]
=) =)
< <
-2 T T T T T T T T T T -2 T T T T T T T T T T
3 6 12 25 50 100 200 400 800 1600 3 6 12 25 50 100 200 400 800 1600
Duration, d, log-2 scale Duration, d, log-2 scale
Technology-based @ Developmental

34

N
!

=
L

o
!

'
—
L

Adjusted standardized mean difference , Hedges g

'
N

3 6 12 25 50 100 200 400 800 1600
Duration, d, log-2 scale

34

Adjusted standardized mean difference , Hedges g
it
i
A (.

-2 T T T T T T T T T
3 6 12 25 50 100 200 400 800 1600

Duration, d, log-2 scale

Effect size estimates are adjusted based on a model controlling for outcome
type (proximal vs distal), study design (randomized clinical trial vs

quasi-experimental), detection bias (low vs unclear or high), average age of
participants, and the interaction of outcome domain and intervention type.

Adjusted estimates are predictions for proximal outcomes, randomized clinical
trial designs, low detection bias, and an average of 48 months.
NDBI indicates naturalistic developmental behavioral intervention.

intensity as optimal are not supported by current evidence. This
will allow families to make informed decisions about what
amounts might be both beneficial and feasible for their child
to receive.

In terms of US early childhood intervention policy, guide-
lines recommending the provision of high-intensity interven-
tions did not have robust supporting evidence?%:4° when first
provided, and few studies that rigorously test differential ef-
fects of intensity have been conducted since. Future primary
studies should be designed to carefully and powerfully test po-
tential continuous interactions between intensity and inter-
vention effects. Additionally, no studies, to our knowledge,
have been conducted that carefully monitor the potential ad-
verse effects and harms of this aspect of intervention plan-

jamapediatrics.com

ning. The lack of evidence examining harms is an important
consideration, given that recent studies have shown that other
intervention recommendations that were similarly endorsed
without robust evidentiary backing are now thought to be
counterproductive (ie, the use of telegraphic speech®>* and
monolingual support for children of multilingual families®*).
Further, it is possible that beneficial interventions can be-
come harmful when provided at intensities that are too high
(referred to as overdosing in pharmacological treatment>°). Prac-
titioners should, therefore, exercise caution in recommend-
ing intensive interventions and consult closely with families
to calibrate individualized supports for autistic children at an
intensity that evidences individual benefit without imping-
ing on activities and routines in home, educational, and com-
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Figure 3. Adjusted Effect Size Estimates as a Function of Intervention Cumulative Intensity, by Intervention Type
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Effect size estimates are adjusted based on a model controlling for outcome
type (proximal vs distal), study design (randomized clinical trial vs

quasi-experimental), detection bias (low vs unclear or high), average age of
participants, and the interaction of outcome domain and intervention type.

Adjusted estimates are predictions for proximal outcomes, randomized clinical
trial designs, low detection bias, and an average of 48 months.
NDBI indicates naturalistic developmental behavioral intervention.

munity settings that are important for their thriving. In addi-
tion, potential harms of interventions for autistic children at
any amount are largely unknown.

Limitations

In failing to find evidence supporting an association between
intervention amount and intervention effects, we have not
proven that such associations are null. It is possible that the
amount of intervention provided was associated with effects
for some intervention approaches, but several factors inhib-
ited our ability to detect potentially true associations. For ex-
ample, one study limitation was that we were often unable to
extract daily and cumulative intensity from studies that failed
toreport this information, and this was especially the case for

JAMA Pediatrics Published online June 24,2024

studies of NDBIs and developmental interventions. Many of
theinterventions detailed in these study subgroups were either
partially or fully mediated by caregivers. Caregiver-mediated
intervention studies that failed to report the recommended or
actual amount of time caregivers delivered intervention were
considered nonreporting, as extracting only clinician-
delivered hours from such studies would have poorly esti-
mated intervention amount. In future investigations, research-
ers should clearly describe all aspects of intervention amount
across all interventionists (caregivers included).

An additional limitation is that our analysis treated care-
giver-mediated intervention hours as equivalent to clinician-
delivered intervention hours, even though they are likely dis-
tinct. Although we felt it was important that we included both
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caregiver- and clinician-delivered hours in estimation of in-
tervention intensity, we recognize that they may have differ-
ential impacts on intervention efficacy. However, the distinc-
tion between clinician- and caregiver-delivered intervention
hours s further complicated by intervention approach. For ex-
ample, in some studies of EIBI, caregivers were trained to op-
erate as proxy clinicians (eg, by providing discrete trial train-
ing to their children).®°!* In these examples, caregiver-
delivered hours may be considered similar to clinician-
delivered hours. However, in many studies of caregiver-
mediated developmental interventions, clinicians rarely
interacted with children directly.>®->8 Instead, caregivers de-
livered intervention by altering their interaction styles within
the context of daily routines. The precise intensity with which
caregivers effectively implemented intervention strategies in
everyday interactions is somewhat difficult to quantify, be-
yond the time that was explicitly prescribed for practice and/or
that caregivers reported using strategies with their child (which
may not reflect actual time spent). Further, these interven-
tions, even when they are delivered with relatively high in-
tensity, may be less likely to interrupt child participation in ev-
eryday family activities and instead simply alter the nature of
their participation. Our methods did not allow us to differen-
tially examine the impact of clinician-delivered vs caregiver-
delivered intervention hours, but future investigations should

Original Investigation Research

more closely examine this question. In the meantime, it is im-
portant to reiterate that relatively intense interventions may
look dramatically different depending on the intervention ap-
proach and implementer.

It is also possible that the potential influence of interven-
tion amount on intervention effects varies by participant char-
acteristics, such as age. Although theory suggests interven-
tion may be more beneficial when provided at younger ages,
few studies have been adequately designed to experimen-
tally test this question and meta-analytic evidence does not
support it.3+41:59 For this reason, we included age as a covar-
iate and failed to find evidence suggesting a differential im-
pact of intervention intensity by this variable. Future studies
that are designed to directly test differential impacts of inten-
sity should adequately power their analyses to account for pos-
sible interactions with relevant participant characteristics.

. |
Conclusions

Findings of this meta-analysis do not support the assertion that
intervention effects increase with increasing amounts of in-
tervention. Health professionals recommending interven-
tions should be advised that there is little robust evidence sup-
porting the provision of intensive intervention.
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