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IMPORTANCE The definition and nature of autism have been highly debated, as exemplified

by several revisions of the DSM (DSM-III, DSM-IIIR, DSM-IV, and DSM-5) criteria. There has

recently been amove from a categorical view toward a spectrum-based view. These changes

have been accompanied by a steady increase in the prevalence of the condition. Changes in

the definition of autism that may increase heterogeneity could affect the results of autism

research; specifically, a broadening of the population with autism could result in decreasing

effect sizes of group comparison studies.

OBJECTIVE To examine the correlation between publication year and effect size of

autism-control group comparisons across several domains of published autism

neurocognitive research.

DATA SOURCES This meta-analysis investigated 11 meta-analyses obtained through a

systematic search of PubMed for meta-analyses published from January 1, 1966, through

January 27, 2019, using the search string autism AND (meta-analysisORmeta-analytic).

The last search was conducted on January 27, 2019.

STUDY SELECTIONMeta-analyses were included if they tested the significance of group

differences between individuals with autism and control individuals on a neurocognitive

construct. Meta-analyses were only included if the tested group difference was significant

and included data with a span of at least 15 years.

DATA EXTRACTION AND SYNTHESIS Data were extracted and analyzed according to the

Preferred Reporting Items for Systematic Reviews andMeta-analyses (PRISMA) reporting

guideline using fixed-effects models.

MAIN OUTCOMES ANDMEASURES Estimated slope of the correlation between publication

year and effect size, controlling for differences in methods, sample size, and study quality.

RESULTS The 11 meta-analyses included data from a total of 27 723 individuals. Demographic

data such as sex and age were not available for the entire data set. Seven different

psychological and neurologic constructs were analyzed based on data from these

meta-analyses. Downward temporal trends for effect size were found for all constructs

(slopes: –0.067 to –0.003), with the trend being significant in 5 of 7 cases: emotion

recognition (slope: –0.028 [95% CI, –0.048 to –0.007]), theory of mind (–0.045 [95% CI,

–0.066 to –0.024]), planning (–0.067 [95% CI, –0.125 to –0.009]), P3b amplitude (–0.048

[95% CI, –0.093 to –0.004]), and brain size (–0.047 [95% CI, –0.077 to –0.016]). In contrast,

3 analogous constructs in schizophrenia, a condition that is also heterogeneous but with no

reported increase in prevalence, did not show a similar trend.

CONCLUSIONS AND RELEVANCE The findings suggest that differences between individuals

with autism and those without the diagnosis have decreased over time and that possible

changes in the definition of autism from a narrowly defined and homogenous population

toward an inclusive and heterogeneous populationmay reduce our capacity to build

mechanistic models of the condition.
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A
utism was first described in the 1940s,1 and the defi-

nition of the condition has been the subject of much

debate.2 The diagnostic criteria for autism have been

revised several times, and our understanding of autism has

evolved from a narrowly defined clinical picture to a spec-

trum of conditions of uncertain similarity. There has been an

increase in the prevalence of autism from less than 0.05% in

19663 to 1.47% among children aged 8 years in the United

States4 and to more than 2% in studies5 measuring lifetime

prevalence through less stringent case ascertainment. In the

absenceof a reliablebiomarker for thediagnosisof autism, this

statistic may reflect multiple factors, such as a true increase

in autism in the population, greater public awareness of

autism,6 diagnostic substitution,7 a link between diagnosis

and support, greater tendency to diagnose individuals with

an IQ in the normal range,8 a diminished threshold for clini-

cal diagnosis,9 the use of checklist diagnoses,10 or low speci-

ficity of standardized diagnostic instruments in clinical

settings.11,12 Possible changes in diagnostic practices may

have resulted in empirical studies assessing an increasingly

heterogeneouspopulation, including individualswith lesspro-

found deviations from normal that would not have previ-

ously been classified as autistic.

We examined how this temporal change in the definition

and clinical practices of autismmight affect the ability of the

scientific community todetect neurocognitive andneurologic

differencesbetweenautisticandcontrol samples.Wepredicted

that themagnitude of groupdifferences in studies comparing

peoplewith andwithout autismwould depend on the period

in which it was conducted and, more specifically, become

smallerover time.Weinvestigatedwhetheratemporaldecrease

in effect size couldbedetected in a variety of cognitiveneuro-

scienceconstructs commonlystudied inautismandassociated

withgroupdifferences.Wealsostudied the temporal evolution

of similar variables in schizophrenia, a heterogeneous condi-

tionwithstableprevalence, todifferentiatetemporal trendsspe-

cific to autism from possible confounding factors.

Methods

Selection of DataMaterial

Meta-analyses of variousneurocognitive constructs forwhich

agroupdifferencebetween those individualswith autismand

comparison groups has been identified were used to inves-

tigate the correlation between effect size and publication

year. The use of meta-analyses facilitated the identification

of studies that tested the same or very similar group differ-

ences.Meta-analyses also tested the overall statistical signifi-

cance of the given difference across studies, allowing con-

structs forwhich thedifference isnot significant tobeexcluded

from the analysis because no temporal trend in effect size

would be expected.

Potentialmeta-analyseswere foundthroughPubMedusing

the search string autism AND (meta-analysis OR meta-

analytic). The search spanned the inception of the database

(January 1, 1966) through January 27, 2019. The results were

reduced to a set of candidate meta-analyses that were writ-

ten in English, investigated group-level differences between

individualswithautismandcontrol groups, and includeddata

oneffect size, samplesize, andrelevant taskormethodforeach

primary study.The resultingmeta-analyseswereorganizedby

thepsychological constructs thatwere investigated (eg, theory

ofmind) and domain (eg, the social domain). Other inclusion

criteria for the meta-analyses were a span of at least 15 years

investigating a construct for which at least 1 meta-analysis

foundastatisticallysignificantdifferencebetweenagroupwith

autism and a control group. Only domains forwhich at least 2

constructs could be analyzed were included to determine

whether a temporal trend was systematically present or ab-

sent within a domain.

Data Extraction

The data selection process is outlined in Figure 1, and ana-

lyzedstudiesare listed ineTables1-10 intheSupplement.Group

difference effect sizes, sample sizes, and task or method for

eachstudywereobtained fromthemeta-analyses.Withineach

meta-analysis, primary studieswere excluded if they used an

invalidcontrol grouporan improperoutcomemetricor if other

elements of the study design did not allow it to be meaning-

fully compared with the rest of the studies (eTable 11 in the

Supplement). In addition,mean IQandautistic groupdiagno-

sis (autism vs autism spectrum) (eTables 12-19 in the Supple-

ment) were recorded for each primary study.

Assessment of Data Quality

Theoverall quality of the literature searchesof includedmeta-

analyses was assessed according to criteria of the Cochrane

Figure 1. PRISMA Flowchart

633 Records identified through database searching

112 Full-text articles assessed for eligibility

11 Studies included in quantitative analysis

521 Records excluded

101 Full-text articles excluded

Key Points

Question Did effect sizes for group-level differences between

individuals with autism and control individuals decrease during

past decades?

Findings In this meta-analysis of 11 meta-analyses, effect sizes for

7 distinct differences between groups with autism and control

groups decreased over time, with 5 of 7 being statistically

significant.

Meaning The findings suggest that differences between

individuals with autism and those without autism have decreased

over time, whichmay be associated with changes in diagnostic

practices.
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Collaboration.13,14 These criteria make it possible to rate lit-

erature searches and the reproducibility of search strategies

in meta-analyses. Publication bias was assessed using both

original results from meta-analyses and funnel plots aggre-

gating data for each construct. The quality of each primary

studywas rated using a tailored adaptation of the Newcastle-

Ottawa Scale (eTable 19 in the Supplement).15

Statistical Analysis

Quantification of the Temporal Effect Size Trend

A multivariable linear regression model, which is a sensitive

method for detecting gradual changes in effect sizes,16was fit-

tedwitheffect size as thedependentvariable. Publicationyear

was includedasan independentvariable alongwith the taskor

method used (eg, strange stories) because different task vari-

ants could be expected to give systematically different effect

sizes.Although theexpectedeffect size should in theorybe in-

variant tochanges insamplesize,17publicationbiasmightcause

small studies to systematically report larger effect sizes than

large studies.18Sample sizewas also included in the regression

analysis to control for suchbias.Theestimatedslopeof thecor-

relation between publication year and effect size was used as

the outcome to quantify the temporal effect size trend, and

F tests were used to quantify the statistical significance of the

temporal trend in each individual construct. Furthermore, the

associationofNewcastle-OttawaScalequalityscore,groupcom-

parabilityscore, IQdifference,andautism-groupdiagnosiswith

the magnitude of effect sizes was tested by individually add-

ing them to the model and performing F tests. All statistical

analyseswereconducted inPython3.5 (PythonSoftwareFoun-

dation)usingthestatsmodelspackage.Statistical testswereper-

formed as 2-tailed tests with a significance level of .05.

Proteus Phenomenon

Each construct was examined for the presence of the Proteus

phenomenon,19 a situation in which the first reported effect

size in a given area of study is unrealistically large because of

publication bias. This publication bias leads to the earliest ef-

fect size being larger than that which can be explained by the

regression model. The presence of the Proteus phenomenon

was testedby calculating the studentized residuals of the first

study for each task.A studentized residualwitha tvalueabove

the 95th percentile was considered to be evidence of the Pro-

teus effect. This is an adaptation of the method described by

Koricheva et al,16 which works in the presence of moderator

variables.

Nonautistic Comparison Group

Observed temporal trends could be specific to autism or rep-

resentative of a general trend across diagnostic categories. A

control analysis was performed using data comparing indi-

vidualswithschizophreniawith the typicalpopulation.Schizo-

phreniawaschosenbecausesomeneurocognitivedeficits, such

as theory ofmind and executive functioning, have been iden-

tified in both groups.20,21However, the prevalence of schizo-

phrenia has remained stable for the past 2 decades.22 Meta-

analyses for schizophrenia were selected to match those

selected for autism as closely as possible.

Results

We found 11 meta-analyses20,23-32 comprising 7 constructs

within 3 domains: social (emotion recognition and theory of

mind), executive (cognitive flexibility, planning, and inhibi-

tion), and neurologic (event-related potential P3b and brain

size) (Table). These included a total of 27 723 individuals.

Quality of the Data

Selection criteria of the primary studies in the 11 meta-

analyses are reported ineTables21-24 in theSupplement,with

good comparability among meta-analyses. Inclusion periods

largely overlapped (publication years of meta-analyses be-

tween 2013 and 2018), indicating a low risk of bias because of

the heterogeneity of data sources (eTables 21-23 and 25 in the

Supplement). The mean score of the quality of the literature

search strategies of the meta-analyses was 5.5 (range, 3.0-

8.0) on the 9-item scale, inwhich higher numbers are consid-

ered to indicate better quality (eTable 26 in the Supplement).

There was some evidence of publication bias for the 2

constructs of the social domain but not the other constructs

(eTable 27 and eFigure in the Supplement).

Autism

The results of the statistical analysis of the 7 neurocognitive

constructs are shown in the Table, and the correlations

between publication year and effect size are shown in

Figure 236 (see eResults in the Supplement for a detailed

description of the results for each construct). The slope esti-

mates for publication year were negative for all 7 constructs

(Figure 3), indicative of a general tendency for the effect

size to decrease over time. The regression models showed

that the association of publication year with effect size was

statistically significant for 5 of 7 constructs: emotion recog-

nition (slope: –0.028 [95% CI, –0.048 to –0.007]), theory of

mind (–0.045 [95% CI, –0.066 to –0.024]), planning (–0.067

[95% CI, –0.125 to –0.009]), P3b amplitude (–0.048 [95% CI,

–0.093 to –0.004]), and brain size (–0.047 [95% CI, –0.077

to –0.016]). For the cognitive flexibility construct, effect

sizes from 1 primary study37 deviated substantially from

those of almost all other studies. This unusual result was

also noted by the author, and a reproduction of the study37

did not replicate it, instead reporting findings consistent

with the remaining literature. If the abnormal effect sizes

were excluded from our analysis, the results changed mark-

edly, with the association of publication year with effect

size also becoming significant for this construct (slope,

–0.018; P = .02).

There was evidence of the Proteus phenomenon for only

1of the includedtasks (thestrangestories taskwithinthetheory

of mind construct), but when the analysis was rerun without

the outlying effect size,38 the decrease in effect size over time

was still significant and prominent (P < .001) (see eResults in

the Supplement). This suggests that the decreasing trends in

effect sizewerenotmerely explainedby the first studies over-

estimatingtheeffect size. Instead, thereappearedtobeasteady

decrease throughout the examined period.
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Schizophrenia

We performed a similar analysis on 4 meta-analyses investi-

gatinggroup-leveldifferencesbetweenindividualswithschizo-

phrenia andcontrols. The constructs investigatedwere theory

ofmind, cognitive inhibition (Stroop task), andgraymattervol-

ume, abnormalities in all of which were found by the meta-

analyses tobesignificantlyassociatedwith schizophrenia.The

data for the theoryofmindanalysiswereobtained frommeta-

analyses conducted by Chung et al20 and Bora et al.33 Data to

explore the constructs of cognitive inhibition and gray mat-

ter volume were extracted from meta-studies conducted by

Westerhausen et al34 and Haijma et al,35 respectively. The re-

sults of the analysis are shown in the Table, and correlation

plots for publication year and group-level effect size for the 3

constructs are shown in Figure 2. The temporal trends were

not significant for any of the constructs.

Study Quality, Other Variables, and the Temporal Trend

of Effect Size

We tested whether the temporal trend in effect size could be

explainedby systematic changes in studydesign over timeby

testing the association of quality score, group comparability

score, group IQdifference, and autismdiagnosis typewith ef-

fect size. Therewas no significant associationwith group dif-

ference effect size for quality score or comparability score as

measured by an adapted Newcastle-Ottawa Scale (eTable 19

in the Supplement), and control for these variables did not al-

ter the significance of the correlation with publication year

(eTable 20 in the Supplement). Group IQdifferenceswere sig-

nificantly associatedwith effect size only for the 2 constructs

for which no temporal trend was identified initially (cogni-

tive flexibility and inhibition). Among the remaining con-

structs, IQ differences did not have a significant correlation

with effect size and the significance of the associations be-

tween publication year and effect size was not altered.

Testing how differences in the definition of autism diag-

nosis were associated with group differences proved to be

difficult because different authors used different systems of

classification for individuals with autism (eg, autism, high-

functioning autism, and Asperger syndrome). Older studies

mostly included individuals with an “autism” diagnosis,

whereas newer studies more often used mixtures of people

with an autism, Asperger, or an “autism spectrum disorder”

diagnosis.Whether a study used or did not use a samplewith

pure autism (or high-functioning autism) was not, however,

significantly associated with group difference effect sizes for

anyof the constructs, and including this variable in the analy-

sis did not change the significance of the association between

publication year and effect size.

Discussion

We investigated effect sizes for 5 distinct psychological con-

structs and2neurologicmarkers forwhich statistically signifi-

cant group-level differences between individuals with autism

and control individuals have previously been identified. We

found that effect sizes decreased over the past 2 decades. The

Table. Overview of the Results for the 7 Constructs in Autism and the 3 Constructs in Schizophrenia

Construct Source R
2

Year,
Slopea

P Valueb

Year Participants

Autism

Social domainc

Emotion recognition Chung et al,20 2014 0.28 −0.028 .005 .27

Leppanen et al,23 2018

Peñuelas-Calvo et al,24 2019

Uljarevic and Hamilton,25 2013

Theory of mind Chung et al,20 2014 0.54 −0.045 <.001 .16

Leppanen et al,23 2018

Executive domainc

Planning Olde Dubbelink and Geurts,26

2017
0.54 −0.067 .03 .45

Lai et al,27 2017

Cognitive flexibility Landry and Al-Taie,28 2016 0.11 −0.013 .18 .45

Lai et al,27 2017

Westwood et al,29 2016

Inhibition Geurts et al,30 2014 0.07 −0.003 .82 .97

Lai et al,27 2017

Neurologic domainc

P3b amplitude Cui et al,31 2017 0.65 −0.048 .02 .83

Brain size Sacco et al,32 2015 0.41 −0.047 .003 .77

Schizophrenia

Theory of mind Chung et al,20 2014 0.35 −0.008 .37 .06

Bora et al,33 2009

Inhibition, Stroop task Westerhausen et al,34 2011 0.23 0.011 .23 .89

Gray matter volume Haijma et al,35 2013 0.02 0.008 .42 .39

a Slope denotes the regression
coefficient for the year variable in
the linear models with effect size as
the outcome variable.

bP values denote the significance of
the association of the year variable
and participants with effect sizes
and are calculated using F tests on
the linear models with effect size as
the outcome variable.

c Somemeta-analyses includedmore
than 1 construct.
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Figure 2. Overview of the Development of Effect Sizes Over TimeWithin Each of the Constructs
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Each point represents an effect size originating from an empirical study. Colors
indicate which task or method was used within the study. The black line
indicates the fitted linear model. In the analysis of planning and inhibition,
method type was defined as the combination of task and outcomemetric.
Points are colored by task alone for the purpose of visualization. DKEFS

indicates Delis-Kaplan Executive Function System; FB-seq, False Belief
sequencing task; MASC, Movie for Assessment of Social Cognition;
MRI, magnetic resonance imaging; NEPSY, Developmental Neuropsychological
Assessment; RMET, Reading theMind in the Eyes Test; RMVT, Reading theMind
in the Voice Test; andWCST, Wisconsin Card Sorting Task.
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relative decrease in mean effect size from 2000 through 2015

ranged from 45% tomore than 80% among the constructs for

which the temporal decrease was significant. The trend ob-

served for autismdeviated from that observed for schizophre-

nia, another psychiatric condition with comparable absolute

prevalencebut forwhich therewasnodocumented increase in

prevalence during the investigated period.

Changes in our understanding and the definition of

autismmay have occurred in different ways. One factor could

be the evolution of diagnostic criteria associated with a

gradual expansion in our understanding and the definition

of autism. This may have introduced additional extrinsic

heterogeneity. As an example, attention-deficit/hyperactivity

disorder was considered to be a differential diagnosis in the

DSM-IV, whereas it is listed as a possible co-occurring con-

dition in the DSM-5, so that the social effect of severe

attention-deficit/hyperactivity disorder may be mistaken for

autism.39 Increased attention-deficit/hyperactivity disorder

comorbidity could explain why the temporal decrease

appeared to be smaller for executive compared with social or

neurologic constructs. However, although executive deficits

are shared by the 2 conditions, they may encompass distinct

executive functions40 and imperfectly overlap with clinical

traits.41

Giventhat thedecrease ineffect sizeappearedtobegradual

rather than stepwise and occurred largely within theDSM-IV

criteria era (1994-2013) (Figure 2), changes in diagnostic cri-

teria alone cannot explain such a trend. Another factormight

be that individuals with autism included in research are be-

comingdecreasinglydistinct fromtypical comparisongroups.

For example, the threshold for recognizingeach individual cri-

terionmayhavebeen lowered, such thata lesserdegreeofeach

autistic symptomisnecessary for adiagnosisof autism. In sup-

port of this interpretation, 1 study found that children in Swe-

den aged 7 to 12 years who received a diagnosis of autism in

2014 had a 50% lower autism symptom score than did those

diagnosed in 2004, whereas the prevalence of autism simul-

taneously increased 5-fold in this age group.9 In parallel, the

pool of individualswith autismdiagnoses fromwhichpartici-

pants in research experiments are extracted generally satisfy

AutismDiagnostic InterviewandAutismDiagnosticObserva-

tion Schedule criteria, a set of criteria for which there can be

problems with reliability10,42 and specificity.43,44 Regardless

of the cause, thehypothesis of a broadeningunderstandingof

autism is consistent with the marked increase in the preva-

lence of autism that has been observed in recent decades and

attributed, among other possibilities, to less stringent case

ascertainment.

Another potential reason for decreasing effect sizes is

changes instudydesignqualityover time, such thatolder stud-

ies may not have controlled for age or IQ as strictly as newer

studies.Our results fromrating thequalityof theprimarystud-

ies suggest that the observeddecrease in effect size cannot be

explained by changes in study design,measured as either full

quality score, specific groupcomparability score, group IQdif-

ference, or diagnostic type.

The finding of group-level differences in specific con-

structs has led to the development of intervention practices

that target such differences, such as theory of mind. How-

ever, a meta-analysis of interventions focused on improving

theoryofmind inautismshoweda lackofefficacy.45Moregen-

erally, systematic reports on intervention effects do not ar-

gue for an effect across all psychological constructs investi-

gated in this study.46

Inouranalysisof effect size,westratified thestudiesbased

onthetask thatwasusedtomeasure theconstructunderstudy.

This ensured that only studies using the samemethods were

compared. However, authors sometimes make minor altera-

tions to task procedures to explore specific research ques-

tions, which may affect the observed group difference. This

wouldmost likely result ina randomchange ineffect size rather

than the consistent decrease that we observed here. How-

ever, if themethodologic changes are applied systematically,

over time, they may become confounded with the associa-

tion of publication year. The risk of confounding associations

of small alterations of specific tests is difficult to completely

eliminate, becausea strict groupingof studiesbasedon theuse

of thesameprocedurewouldprobably leave fewstudieswithin

eachgroup, thusprecludinganalysisof temporal trendswithin

each group.

Figure 3. Forest Plot of the Estimated Change in Effect Size per Year
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The phenomenon of changes in effect sizes over time has

been investigated outside the autism domain by Ioannidis

and Trikalinos.19 An observed decrease over time could theo-

retically be associated with the Proteus phenomenon, as

described in the Methods section. Our analysis shows that

pioneering studies did not generally find abnormally large

effect sizes compared with the studies that followed. Only

the strange stories task showed evidence of the Proteus phe-

nomenon, but exclusion of the study in question38 did not

change the results markedly.

Monsarrat and Vergnes47 have explored the general evo-

lution of published effect sizes within the biomedical sci-

ences and founda consistent and significant decreasing trend

in effect size. This findingmaybe associatedwith the increas-

ing pressure to publish seen in all fields of researchduring the

past decades. Although this trend is also likely to apply to au-

tism research, our results showed temporal decreases in ef-

fect size,withmean slopes being anorder ofmagnitude larger

than theglobaldecreaseobservedbyMonsarrat andVergnes.47

This result suggests the presence of some mechanism spe-

cific to the field of autism.

After a period in which cognitive models of autism were

prevalent, the inability to consistently replicate previous find-

ings resulted inmeta-analyses being conducted to test the ro-

bustnessof theearly findingsonwhich themodelswerebased.

In general, suchmeta-analyses have found the associations to

bemore modest than those originally reported, casting doubt

on the generality of the previously reported cognitive deficits.

This has been the case for executive function deficits48 aswell

as cognitive correlates of social functioning, including theory

ofminddeficits49andvisuo-spatialpeaksofperformance.50Be-

fore claiming that a finding obtained in the previous decades

wassimplya type1erroror inflatedbecauseofpublicationbias,

the possibility of a temporal decrease in effect size should be

considered.Thus, it ispossible that theheterogeneity in theau-

tistic population used in research has detrimental conse-

quencesfortheunderstandingofautisticneurocognitivemecha-

nisms. The use of an inclusive autism spectrum disorder

categoryforresearchparticipantscouldresult inadiffusedmean

that masks potentially diverse mechanisms observable only

through the use of more homogenous subgroups.

It may be insufficient to match groups on the variables

commonly used for this purpose (age, sex, and intelligence)

to reduce the noise introduced by the heterogeneity of the

groups under study. Although the study of individuals repre-

senting many different expressions of autism, including

those with milder autistic presentations, is justified and use-

ful, future research in cognitive neuroscience could benefit

from focusing on the identification of meaningful subtypes

within the autism spectrum. Progress toward this could be

achieved by studying the structure of the correlation

between different traits and characteristics associated with

autism to find phenotypic clusters. Meaningful subgroups of

autism could potentially be identified by the presence or

absence of speech onset delay,51 neurogenetic conditions,52

or nonverbal intellectual disability.53 Clinical specifiers, such

as those described in the DSM-5 autism spectrum disorder

diagnosis, could therefore be used to stratify autism into

more homogenous subgroups rather than as a mere descrip-

tion of an accepted heterogeneity of the autism spectrum.

Potential subgroups could be studied separately and jointly,

representing a categorical and a dimensional approach54 of

autistic heterogeneity.

Pioneers of a spectrum view of autism argued that re-

search on narrowly defined subtypes is of limited value

because findings can only be generalized to a small group

of individuals.55 However, gradual changes to a diagnostic

category, such as autism, and blurring of the distinction

between autistic traits and autism56 could potentially affect

our ability to advance mechanistic models of the condition.

The belief within autism research that large heterogeneous

populations are preferable compared with small narrowly

defined ones in the search for scientific truth may be open to

question.

Limitations

The constructs studied did not cover the entire range of do-

mains for which autistic differences have been found in cog-

nitive neuroscience. In particular, theydidnot encompass af-

fective neuroscience, language, or repetitive behaviors. This

leaves open the possibility that differences in these domains

may be more stable in terms of the mechanisms responsible

for the observed decrease in effect size. Future studies may

need to use complementary methods to broaden the cover-

ageofautistic featuresbecausegroup-level comparisonswithin

these domains are not as numerous as for the domains in-

cluded here.

Conclusions

The findings suggest that differences between individuals

with autism and controls have decreased over time, which

might be associated with changes in the definition of autism

from a narrowly defined population toward an inclusive

and heterogeneous population. This could have implica-

tions for our ability to build mechanistic models of the

autism condition.
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