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Purpose: Early language and communication interventions for children with lan-
guage impairments have been shown to be effective in assessments adminis-
tered immediately after treatment. The purpose of the current systematic review 
and meta-analysis was to assess the overall durability of those effects over time 
and whether durability was related to outcome type, etiology of child language 
impairments, implementer of intervention, magnitude of posttest effects, time 
between intervention and follow-up, and study risk of bias. 
Method: We conducted a systematic search of online databases and reference 
lists to identify experimental and quasi-experimental group design studies. All 
studies tested the effects of early communication interventions at least 3 months 
post-intervention. Participants were children 0–5 years old with language 
impairments. Coders identified study features and rated methodological quality 
indicators for all studies. Effect sizes at long-term timepoints and associations 
with potential moderators were estimated using multilevel meta-analysis with 
robust variance estimation. 
Results: Twenty studies with 129 long-term outcome effect sizes met inclu-
sion criteria. Studies included children with developmental language disorders 
or language impairment associated with autism. The overall average effect size 
was small and significant (g = .22, p = .002). Effect size estimates were larger 
for prelinguistic outcomes (g = .36, p < .001) than for linguistic outcomes (g = 
.14, p = .101). Significant factors were the posttest effect sizes, the risk of bias 
for randomized trials, and etiology of language impairment for linguistic out-
comes. Time post-intervention did not significantly predict long-term effect 
sizes. 
Conclusions: Outcomes of early language and communication interventions 
appear to persist for at least several months post-intervention. More research is 
needed with collection and evaluation of long-term outcomes, a focus on mea-
surement, and consistency of primary study reporting. 

Supplemental Material: https://doi.org/10.23641/asha.23589648
As many as 10% of children will have developmen-
tal language disorders (DLDs) as indicated by marked dif-
ficulties in language development that persist into the 
school years (Bishop et al., 2016; Norbury et al., 2016; 
Tomblin et al., 1997). Many other children experience 
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language impairments associated with global develop-
mental delays, autism, or Down syndrome (J. E. Roberts 
et al., 2007; Tager-Flusberg et al., 2011). Given that 
achieving early language milestones provides important 
foundations for later learning (Adamson et al., 2020; 
Chow et al., 2018), effective early communication inter-
ventions for toddlers and preschool-aged children with 
developmental language delays or disorders may be criti-
cal for later linguistic, academic, and social success for 
these children. 
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Effectiveness of Early Languages 
Interventions 

Literature reviews and meta-analyses have demon-
strated positive effects of early language interventions for 
young children with language impairments. Meta-analyses 
have identified significant positive effects of parent-
implemented language interventions on expressive lan-
guage outcomes for children younger than 8 years old 
(Heidlage et al., 2020) and on both language and social 
communication outcomes for children younger than 6 years 
old (M. Y. Roberts et al., 2019). In both meta-analyses, 
effects were larger for children with or at risk for primary 
language impairments such as DLD than for children with 
autism or other developmental disabilities. Meta-analyses 
of early interventions for autistic children have also indi-
cated small to moderate significant positive effects on social 
communication and spoken language outcomes (Fuller & 
Kaiser, 2020; Hampton & Kaiser, 2016). In general, early 
language interventions appear to improve language and 
social communication outcomes; however, the etiology of 
children’s language impairments may be associated with 
differential effect sizes. 

It is unclear exactly how and to what degree other 
variables may influence the effectiveness of early language 
interventions. Relevant variables might include who imple-
ments the intervention and how outcomes are measured. 
Common implementers of early language interventions are 
caregiving family members (e.g., parents and grandpar-
ents) or clinicians. Beginning in kindergarten, more chil-
dren may attend school full time and receive school-based 
services. Hampton and Kaiser (2016) concluded that a clini-
cian plus parent model of implementation resulted in better 
spoken language outcomes than parent-only or clinician-
only implementation for autistic children younger than 
8 years old. Fuller and Kaiser (2020) found that the imple-
menter of the intervention was not associated with effect 
sizes for social communication outcomes except in cases in 
which the outcomes were context bound (Sandbank et al., 
2021). In other words, effect sizes were significantly larger 
when the communication partner, materials, and setting 
were the same across intervention and outcome measure-
ment contexts. Significant effects for context-bound out-
comes are often important but should be interpreted care-
fully as they do not necessarily indicate generalized change 
in children’s development (Sandbank et al., 2021). 

In summary, there are mixed findings regarding 
whether the implementer of early language and communi-
cation interventions is related to outcomes; however, there 
is evidence of larger intervention effects for context-bound 
outcomes than generalized outcomes (Chow et al., 2023; 
Fuller & Kaiser, 2020; Hampton & Kaiser, 2016; Sandbank 
et al., 2020). 
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Educational Interventions and Fade-Out 

Recent educational research findings have suggested 
that positive effects of early childhood interventions may 
not always persist over time. Research on the long-term 
effects of young children’s participation in experimental 
preschool programs has revealed evidence of fade-out of 
effects in targeted academic and social skills as early as 
the end of kindergarten (Abenavoli, 2019; Burchinal et al., 
2022; Lipsey et al., 2018). Fade-out occurs when the differ-
ences in outcomes between participants in the intervention 
and comparison conditions decrease over time after inter-
vention is removed (D. H. Bailey et al., 2020). Fade-out 
may not indicate a loss of skills but rather a slowing down 
in the rate of development in the intervention group (not 
adding new skills at the same rate) or an acceleration of 
development in the control group (adding new skills more 
quickly than children in the intervention group) during the 
follow-up period. The factors contributing to fade-out are 
complex but indicate that the observed effects of early 
intervention may be transitory. 

Early Language Interventions and Fade-Out 

Previous meta-analyses of the effects of language 
and communication interventions with children with lan-
guage impairments have not included long-term effects or 
addressed the possibility that effects fade out over time. In 
individual studies, language and social communication out-
comes typically are measured soon after the end of the 
intervention period, with a few exceptions. Hampton et al. 
(2017) conducted a follow-up study of children with DLD 
who participated in a randomized controlled trial of the 
effects of Enhanced Milieu Teaching (M. Y. Roberts & 
Kaiser, 2015). Significant group differences in receptive lan-
guage scores immediately post-intervention were nonsignifi-
cant by 6-month and 12-month follow-up timepoints, thus 
demonstrating fade-out of effects. In contrast, in a random-
ized controlled trial investigating Joint Attention Mediated 
Learning with autistic children and their caregivers, Schertz 
et al. (2018) reported large and significant effects at both 
posttest and 6-month follow-up for social outcomes such as 
turn-taking and responding to joint attention. These indi-
vidual studies are informative; however, the extent to which 
early language intervention effects persist over time across 
studies remains unknown. In addition, to our knowledge, 
no meta-analyses have explored associations between long-
term outcomes and child etiology, intervention agent, or 
measurements. Understanding the extent to which the fade-
out from targeted interventions for children with language 
impairments may occur is essential to helping researchers 
and clinicians to design and implement language interven-
tions that continue to support and potentially accelerate 
children’s language development.
Pak et al.: Long-Term Early Intervention Effects 2885
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Current Review 

In the current systematic review and meta-analysis, 
we estimated the average long-term effects of early commu-
nication interventions on communication outcomes for 
young children with language impairments. Based on the-
ory and previous research, we selected several potential fac-
tors that may influence the persistence or fade-out of early 
intervention effects. The first factor was the type of commu-
nication outcome. Certain communication outcomes may 
not increase in a linear fashion after a certain developmental 
stage. Similarly, different intervention targets may follow 
different trajectories during the period following an interven-
tion. For example, early skills such as babbling and joint 
attention are foundational for later linguistic skills (e.g., 
vocabulary and syntax) but do not continue to grow over 
time (Pence Turnbull & Justice, 2017; Romano et al., 2019). 
Thus, patterns of fade-out for intervention targets such as 
rate of vocalizations may differ from fade-out for skills such 
as receptive or expressive vocabulary, which are expected to 
show continued growth throughout early development. 

The second factor was the etiology of children’s lan-
guage impairments. Studies have shown that the age at which 
different types of communication behaviors emerge and how 
long the children rely on them to communicate are related to 
children’s overall language learning abilities (Adamson et al., 
2009; Romano et al., 2019). Children with DLD may con-
tinue to exhibit improvements in vocabulary or early syntax 
after an intervention ends, whereas children with global devel-
opmental delays who struggle in multiple developmental areas 
may need sustained support to show continued growth in 
these areas. In this case, children with DLD could evidence 
less fade-out than children with other etiologies of language 
impairments such as autism. The inverse could also be true. 
Fade-out of intervention effects might be more likely for chil-
dren with DLD if the children in the comparison group dem-
onstrate relatively greater developmental growth in the later 
preschool period and catch up with children who had inter-
vention in toddlerhood. This may be especially likely if chil-
dren in both groups access community-based language-
focused interventions. Autistic children participate in interven-
tions with a variety approaches and target outcomes (Sand-
bank et al., 2020); therefore, access to community-based inter-
ventions in the follow-up period may not necessarily lead to 
catch up for the control group, because the focus of interven-
tion could be distributed across multiple domains. 

Third, the implementer(s) of the intervention could 
moderate persistence or fade-out of early intervention 
effects. Although meta-analyses have yielded mixed findings 
regarding the most effective implementer at the immediate 
posttest for children with autism (Fuller & Kaiser, 2020; 
Hampton & Kaiser, 2016), findings could be different at 
later or long-term assessments. When interventions are 
• •2886 Journal of Speech, Language, and Hearing Research Vol. 66
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implemented by only clinicians or researchers, children may 
lose access to effective language facilitation strategies when 
the experimental intervention ends. When at-home care-
givers (e.g., parents and other family members) or group 
caregivers (e.g., teachers and daycare providers) are taught 
to provide intervention to children, they might continue to 
use those strategies beyond the end of the experimental 
intervention period. This could create a “sustaining envi-
ronment” (D. Bailey et al., 2017) that helps children in the 
intervention group maintain newly learned skills or learn 
new skills more rapidly than children in the control group. 

The fourth and fifth predictors are the magnitude of 
effects immediately following intervention and the amount 
of time between posttest and follow-up assessments. When 
the effect size is large at the end of intervention, there 
may be proportionally less fade-out, because the control 
group must make more progress to reach the level 
achieved by the intervention group. Finally, more time 
from the end of intervention to follow-up assessment 
could be associated with greater fade-out of treatment 
effects. This has been found to be true for interventions 
targeting increases in IQ (Protzko, 2015) but not for inter-
ventions targeting executive functioning skills (Burchinal 
et al., 2022; Takacs & Kassai, 2019). 

For the current systematic review and meta-analysis, 
we identified group experimental or quasi-experimental 
studies with outcomes measured at least 3 months after 
the end of intervention. A time frame of 3 months repre-
sents a meaningful length of time for demonstrating sus-
tained effects and would likely be long enough for fade-
out of effects to become evident. The primary research 
questions were as follows: (a) Do language and communi-
cation interventions have significant long-term effects on 
communication and language skills for young children 
(ages 0 to 5;11 [years;months]) with language impair-
ments? and (b) Do long-term outcomes differ depending 
on outcome, child, intervention, and design characteris-
tics? We proposed analyses with the following factors 
determined a priori: (a) type of outcome assessed, (b) eti-
ology of the children’s language impairments, (c) interven-
tion implementer, (d) posttest effect sizes, (e) time between 
posttest and follow-up, and (f) risk of bias in the methods of 
the individual studies. A Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) checklist 
(Page et al., 2021) is available in Supplemental Material S1. 
Method 

Search and Study Selection 

Inclusion criteria for selecting studies for review and 
meta-analysis are summarized in Table 1. Included studies
•2884–2899 August 2023
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Table 1. Inclusion criteria and search terms. 

Variable Inclusion criteria Search terms 

Participants Ages 0–5;11 (years;months; mean of entire sample) at the beginning 
of intervention, any diagnosis, and any language of intervention 

Toddler* OR preschool* OR child* OR infant* 

Intervention Language-focused or communication-focused intervention involving 
communication/interaction with a partner. Primary intervention 
targets may include vocabulary, grammar/syntax, narrative 
production, prelinguistic skills (e.g., joint attention), specific 
communicative functions, etc. Technology-based interventions 
excluded. 

(Intervention OR treat* OR therapy OR teach* OR support* 
OR facilitat*) AND (language OR gramma* OR 
vocabulary OR synta* OR morpholog* OR 
morphosynta* OR verbal OR linguistic OR 
communicat*) 

Comparison “Business-as-usual” (BAU) or a similar control condition. This could 
be another intervention if it is unrelated to the primary outcome 
measures. 

Outcomes At least one outcome related to child language or communication 
measured at least 3 months after the end of intervention with no 
more than one session in the postintervention follow-up period 

Study 
design 

Experimental or quasi-experimental group designs “randomized control trial” OR “randomized controlled trial” 
OR RCT OR “group design” OR “quasi-experimental” 
OR experimental 

Other Published in English 
(a) were published in English, (b) used experimental or 
quasi-experimental group designs, (c) included child par-
ticipants younger than 6 years old (i.e., infants, toddlers, 
and preschoolers) with evidence of language impairments, 
(d) compared a language- or communication-focused 
intervention condition to a business-as-usual (BAU) con-
trol condition, and (e) included at least one language or 
communication outcome measured during an assessment 
that occurred least 3 months after the end of the interven-
tion. We excluded studies with more than one interven-
tionist contact (e.g., booster session) between the end of 
intervention and the follow-up period. After beginning the 
search, we added two inclusion criteria: (a) interventions 
were interaction-based, rather than delivered primarily via 
computer, and (b) study reports included sufficient data 
for effect size calculation. 

We searched the PubMed, PsycInfo, ERIC, and Lin-
guistics and Language Behavior Abstracts online data-
bases on March 1, 2021, using the search terms in Table 
1. Duplicate records were removed using Zotero (Version 
5.0). We screened titles and abstracts of all studies identi-
fied from online databases using Rayyan online software 
(Ouzzani et al., 2016). The first author and a trained 
undergraduate research assistant each completed title and 
abstract screening for all identified articles. Articles that 
were excluded by both screeners were eliminated from the 
search, and we retrieved the remaining articles for full text 
review (k = 229). The first and third authors, both doc-
toral students in Early Childhood Special Education, con-
ducted full-text reviews of retrieved articles. Reviewers dis-
cussed disagreements and determined final inclusion by 
consensus. The first author also searched the reference lists 
of studies identified for inclusion and of relevant recent 
Downloaded from: https://pubs.asha.org ERIC on 09/13/2023, Term
systematic reviews and meta-analyses (Fuller & Kaiser, 
2020; Hampton & Kaiser, 2016; Heidlage et al., 2020; M. 
Y. Roberts et al., 2019). 

Data Collection 

Participant and Study Characteristics 
We coded relevant features of the study design, par-

ticipant samples, and experimental and control conditions 
in a REDCap database (Harris et al., 2019). Design fea-
tures coded were as follows: (a) publication years of all 
records for each study, (b) type of research design, (c) type 
of control group, (d) number and timing of outcome mea-
surement timepoints, (e) number of conditions, and (f) 
sample size in each group at each timepoint. In addition 
to the comparison of interest, some studies included com-
parisons that were not relevant to this review (e.g., sym-
bolic play intervention). In these cases, we only coded the 
features and outcomes of the target groups. For child par-
ticipants, coded features included (a) etiology of language 
impairment (i.e., primary language impairment, autism, 
Down syndrome, cleft lip and/or palate, hearing loss, or 
other), (b) age, (c) gender/sex, (d) race/ethnicity, (e) lan-
guages spoken, and (f) socioeconomic status indicators. 
For studies in which caregivers participated in the inter-
vention, we coded the same features (b)–(e) and the care-
giver’s relation to the child. Coded features of the inter-
vention and control conditions included (a) name, (b) tar-
gets, (c) instructional strategies, (d) implementer and train-
ing, (e) dosage and duration, and (f) setting. 

Outcomes 
We coded outcomes related to language and/or com-

munication at long-term (3+ months post-intervention)
Pak et al.: Long-Term Early Intervention Effects 2887
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measurement points in the REDCap database. For each 
outcome variable, coders identified (a) whether the out-
come was primary, secondary, or exploratory; (b) con-
struct (i.e., overall language, overall receptive language, 
receptive vocabulary, grammatical comprehension, over-
all expressive language, expressive vocabulary, expressive 
grammar, or prelinguistic social communication); (c) 
assessment context (e.g., standardized assessment, struc-
tured language sample, caregiver–child interaction, and 
caregiver report); (d) metric (e.g., frequency, rate, and 
percentage); (e) name of the assessment tool, if applica-
ble; and (f) any effect size data reported. Coders also 
extracted data for calculating effect sizes: (a) number of 
participants per group, (b) mean scores, and (c) standard 
deviations of scores. Effect size data could include multi-
ple outcome variables for each group at multiple time-
points (e.g., pretest, posttest, and long term), meaning 
there were several effect sizes for each study and partici-
pant sample. 

The first author coded all studies. We randomly 
selected seven studies (35%) for reliability coding by the 
third author and calculated point-by-point agreement on 
coded features of the studies and the outcomes. The mean 
agreement between coders was 88.0% (79.1%–93.5%) for 
study features (participants, conditions, and design) and 
96.6% (91.2%–100.0%) for outcomes. Coders discussed 
disagreements and arrived at consensus codes for use in 
final analyses. 
 

Risk of Bias 
Coders rated the risk of bias for each long-term out-

come at each timepoint based on the effect of assignment 
to condition (i.e., intention-to-treat). We used the Revised 
Cochrane Risk-of-Bias Tool for Randomized Trials (RoB 2; 
Sterne et al., 2019) to evaluate risk of bias of outcomes in 
randomized designs. The RoB 2 guides reviewers in rating 
evidence across five domains: (a) randomization process, 
(b) deviations from intended interventions, (c) missing out-
come data, (d) measurement of the outcome, and (e) selec-
tion of the reported results. The risk of bias ratings for 
each RoB 2 domain is high risk, some concerns, or  low 
risk. We used the Risk of Bias in Non-Randomized Stud-
ies of Interventions (ROBINS-I; Sterne et al., 2016) for 
evaluating nonrandomized trials. The ROBINS-I risk of 
bias domains address: (a) confounding, (b) selection of 
participants into the study, (c) classification of interven-
tions, (d) deviations from intended interventions, (e) miss-
ing data, (f) measurement of outcomes, and (g) selection 
of the reported result. Risk of bias ratings for each 
ROBINS-I domain are critical, serious, moderate, low, or
no information. The first and third authors independently 
completed the RoB 2 and ROBINS-I for all long-term 
outcome data (i.e., all outcomes at all timepoints). Coders 
• •2888 Journal of Speech, Language, and Hearing Research Vol. 66
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discussed discrepancies and determined consensus codes 
for use in the final analyses. 

Methods of Synthesis 
All analyses were conducted using RStudio Version 

1.2.5033 (R Core Team, 2020). We calculated Hedges’ g 
standardized mean differences (Hedges, 1981) for each 
selected outcome at each timepoint using the escalc func-
tion in the metafor package (Viechtbauer, 2010). Findings 
were synthesized using random-effects meta-analyses with 
robust variance estimation (RVE). RVE allows for meta-
analysis of clusters of related effect sizes without knowing 
exact correlations (Hedges et al., 2010). This allowed for 
analysis of multiple effect sizes per study or participant 
sample. The correlated and hierarchical effects (CHE) 
working model accounted for between-study and within-
study heterogeneity as well as dependence among effect 
sizes from the same study (Pustejovsky & Tipton, 2022). 
The assumed correlation among effect sizes from each 
study (rho) was held constant across studies at 0.6. Sensi-
tivity analyses at various values of rho (i.e., .2, .4, and .8) 
were conducted to confirm that findings were robust to 
varying levels of correlated dependent effects. 

First, we estimated the overall mean effect size at 
long-term timepoints using an intercept-only model. We 
then added predictor variables one at a time to the model. 
The predictors corresponded to our factors determined a 
priori: (a) type of outcome, (b) etiology of the children’s 
language impairments, (c) intervention implementer, (d) 
posttest effect sizes, (e) time between end of intervention 
and follow-up assessments, and (f) risk of bias in the 
methods of the studies. For each factor, we first exam-
ined the distribution of the levels of the variable across 
studies to determine whether there was enough variability 
to proceed with the analysis. We terminated the analysis 
when categorical variables were highly imbalanced, 
which can lead to variation in Type I error rates (Tipton, 
2015). We also terminated the analysis when there were 
few (< 5) studies or effect sizes in one or more categories 
of the variable, and the categories could not be aggre-
gated logically. 
Publication Bias and Selective Reporting 
We sought evidence of publication bias and selec-

tive reporting in multiple ways. The first indicator was 
the selective reporting domain rating of the RoB 2 and 
the ROBINS-I. Coders rated this domain using evidence 
from clinical trial registries, trial protocols, or other 
sources, when available. Second, funnel plots were visu-
ally inspected for asymmetry. Third, meta-regression 
analyses were conducted to assess potential funnel plot 
asymmetry while accounting for dependence among 
effect sizes (Rodgers & Pustejovsky, 2021).
•2884–2899 August 2023
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Results 

Study Selection 

Figure 1 shows the number of records excluded at 
each stage of the search process (Page et al., 2021). From 
the online database search, we screened 5,230 records 
based on titles and abstracts and reviewed the full text of 
220 articles. From backward searching, we screened 105 
records based on titles and abstracts, and we reviewed the 
full text of 30 articles. After exclusions of studies that did 
not meet eligibility criteria, we included 20 studies with 
unique participant samples in the final review. Supplemen-
tal Material S2 lists the references for studies that nearly 
met criteria for inclusion and the reasons for exclusion. 
Supplemental Material S3 lists the references for articles 
associated with the included studies. 

Descriptive Synthesis of Results 

Participant Characteristics 
The mean age of children across studies ranged from 

10.6 to 58.3 months (M = 33.9 months). Thirteen  studies
included children with diagnoses or characteristics of 
autism (999 participants). The remaining seven studies 
Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-A
PRISMA 2020 template (Page et al., 2021).

Downloaded from: https://pubs.asha.org ERIC on 09/13/2023, Term
included children with language disorders that were not 
specified as secondary to other diagnoses such as autism, 
genetic syndromes, or hearing loss (640 participants). Inclu-
sion and exclusion criteria varied across these seven studies, 
but most included children with receptive and expressive 
language delays or disorders, children with specific expres-
sive language delays or disorders, or both. For the purposes 
of this review, we refer to this population as children with 
DLD (Bishop et al., 2016; McGregor et al., 2020), despite 
the relatively young age of the children and the variability 
in receptive language scores. Language impairment seemed 
to be the primary diagnosis, and children with cognitive 
deficits were sometimes included in the study samples. Gen-
der or sex was reported in all but one study. On average, 
78% (range: 51%–91%) of children were males and 22% 
(range: 9%–49%) were females. Information about race 
and/or ethnicity of the child participants was included in 13 
studies. Across studies, 20% (Siller et al., 2013) to 100% 
(Baxendale & Hesketh, 2003) of participants were White. 
Few studies included reports on proportions of participants 
of other races/ethnicities; however, two studies (Carter 
et al., 2011; Siller et al., 2013) included around 40% partici-
pants that were Hispanic or Latine. When reported or able 
to be inferred, children’s home languages were English (k = 
7), German (k = 2), Dutch (k = 1), or Norwegian (k = 1).
nalyses (PRISMA) 2020 flow diagram. This figure was based on the 
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Across studies with family caregiver involvement (k = 17),
there was minimal information about the caregivers. Most 
caregivers were female (88%–100%) in the seven studies 
that reported gender.

Design and Experimental Conditions 
Study characteristics are summarized in Table 2. Each 

study’s findings were reported in one to three publications 
between 1999 and 2020. The studies took place in seven 
countries. There were 14 RCTs and six nonrandomized tri-
als. Sample sizes in the intervention and control groups 
combined ranged from 43 to 200 participants or dyads 
(M = 81.95) for a total of 1,639 participants or dyads 
across studies. Intervention periods were 1–13 months 
(M = 3.79). A caregiving family member was the primary 
implementer of the intervention in the majority of the stud-
ies (k = 14). Other implementers were interventionists (k = 
2), teachers (k = 1), or the family caregiver and an interven-
tionist (k = 3). 

Outcome Characteristics 
There were 129 long-term effect sizes for language 

or social communication outcomes across studies, with up 
to 14 effect sizes per study (M = 6.5, Mdn = 4.5). The 
duration of the period between the end of the intervention 
and follow-up was 3–71 months (M = 10.3, Mdn = 7.0). 
Pretest effect sizes (i.e., the differences in scores between 
groups at baseline) were available for 78% of long-term 
outcomes (n = 100), and posttest effect sizes were avail-
able for 45% of long-term outcomes (n = 58). Missing pre-
test or posttest data were often the result of assessments at 
follow-up that were not administered in the original study 
(e.g., Kasari et al., 2012, Expressive Vocabulary Test). In 
some cases, researchers did not expect effects immediately 
after intervention, so they measured intervention effects 
only at long-term timepoints and not at posttest time-
points (e.g., McConachie et al., 2005). 

Statistical Synthesis of Results 

Table 3 shows effect size estimates at long-term 
timepoints. The overall mean effect size was small and sig-
nificant in favor of the intervention groups (g = .22, SE = 
.06, and p = .002). 

Outcome Types 
Outcome type was the first variable added to the 

model. Given the distribution, we categorized outcomes as 
prelinguistic (k = 13,  n = 54) or linguistic (k = 18,  n = 75).  
Prelinguistic outcomes included targets such as joint atten-
tion, joint engagement, turn-taking, or rate of vocalization. 
Linguistic outcomes included targets such as the number of 
different words used during a language sample, mean 
length of utterance, or standardized language assessment 
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scores. Estimates were significant for prelinguistic outcomes 
(g = .36,  SE = .08,  and  p < .001) and nonsignificant for 
linguistic outcomes (g = .14,  SE = .08,  p = .101). Given 
these differences in effect size estimates, as well as theoreti-
cal differences between prelinguistic and linguistic behav-
iors, the remaining meta-regression analyses were con-
ducted separately for prelinguistic and linguistic outcomes. 
Table 3 shows the results of the meta-regression analyses. 

Etiology 
Based on the distribution of etiologies of language 

impairments for children in the selected studies, etiology 
could be categorized as DLD or autism. For prelinguistic 
outcomes, only three effect sizes from two studies were avail-
able from children with DLD. The remaining prelinguistic 
outcomes (k = 11, n = 51) were from children with autism. 
Given this imbalance in the numbers of studies and effect 
sizes across etiologies for prelinguistic outcomes, we did not 
continue with the analysis of the association between etiol-
ogy and outcomes for prelinguistic outcomes. For linguistic 
outcomes, etiology was more balanced across studies with 
samples characterized by DLD (k = 7,  n = 51) and autism 
(k = 11,  n = 24). The effect size estimates were small and 
nonsignificant for children with DLD (g = .36, SE = .14, 
p = .052) and autism (g = .01, SE = .08, p = .881). 

Implementer 
Interventions were implemented primarily by a care-

giving family member in most studies (k = 14). There were 
few studies with clinician-implemented or clinician plus 
caregiver implemented interventions in each data set (see 
Table 3). Without a clear theoretical rationale for aggre-
gating the remaining implementer types into one category, 
we did not perform meta-regressions with implementer for 
either prelinguistic or linguistic effects. 

Posttest Effect Sizes 
Only 45% of long-term outcomes had corresponding 

posttest effect sizes available (k = 12, n = 58). For prelin-
guistic outcomes for which posttest data were available 
(k = 11, n = 32), the mean effect size for posttest out-
comes was g = .36 (SE = .12, p = .013). For linguistic 
outcomes (k = 8,  n = 26), the mean effect size for posttest 
outcomes was g = .12 (SE = .08, p = .200). As expected, 
posttest effect sizes were significantly related to long-
term effect sizes for both prelinguistic (ß = .49, SE = .04,
p < .001) and linguistic outcomes (ß = .43, SE = .10,  p = 
.044). Findings should be interpreted cautiously, how-
ever, as these analyses included a relatively small subset 
of the data. Of note, the meta-regression analysis for the 
linguistic outcomes was sensitive to varying levels of cor-
related dependent effects (see Supplemental Material S4), 
possibly due to the especially small sample of studies and 
effects.
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Table 2. Summary of study characteristics. 

Study IDa Country nb Agec Etiology Intervention condition 
Control 
condition Implementer(s) 

Intervention 
duration 
(months)d 

Long-term 
timepoints 

(months post-
intervention) 

Baxendale & 
Hesketh, 2003 

UK 49 32(2) DLD Hanen Parent Programme (HPP) BAU Caregiver 2.75 3, 9 

Brian et al., 2017 Canada 63 25(3) Autism Social ABCs WL Caregiver 3 3 

Buschmann et al., 
2015 

Germany 58 25(1) DLD Heidelberg Parent-Based Language 
Intervention (HPLI) 

WL Caregiver 3 3, 9, 21 

Carter et al., 2011 USA 62 20(3) Autism Hanen’s “More than Words” (HMTW) BAU Caregiver 2 3, 7 

Hampton et al., 
2017 

USA 97 30(5) DLD Enhanced Milieu Teaching (EMT) BAU Caregiver 3 6, 12 

Hampton et al., 
2020 

USA 68 43(5) Autism Multicomponent Adaptive Intervention 
(JASP + EMT + SGD + DTT) 

BAU Caregiver + interventionist 4 4 

Kaale et al., 2014 Norway 61 48(8) Autism Joint Attention Intervention BAU Teacher 2 6, 12 

Kasari et al., 2012 NR 43 43(7) Autism Joint Attention Intervention BAU Interventionist 1.25–1.50 6, 12, 60 

Kasari et al., 2014 USA 66 22(4) Autism Focused Playtime Intervention (FPI) PE Caregiver 3 9 

Kasari et al., 2015 USA 86 31(3) Autism Joint Attention, Symbolic Play, 
Engagement, and Regulation 
(JASPER) 

PE Caregiver 2.5 6 

Kruythoff-Broekman 
et al., 2019 

Netherlands 63 25(1) DLD The Target Word programme BAU Caregiver 3 6, 18 

Landa et al., 2011 USA 50 29(3) Autism Interpersonal Synchrony (IS) 
supplemental social curriculum 

BAU Interventionist 6.5 6 

McConachie et al., 
2005 

UK 56 38(7) Autism Hanen’s “More than Words” (HMTW) WL Caregiver 3 4 

Motsch & Ulrich, 
2012 

Germany 54 NR DLD Lexicon Pirate BAU Caregiver + interventionist 1.25 6, 12 

Pickles et al., 2016 UK 152 45(NR) Autism Preschool Autism Communication 
Trial (PACT) 

BAU Caregiver 12 71 

Poslawsky et al., 
2015 

78 43(10) Autism Video-feedback Intervention to 
promote Positive Parenting 
adapted to Autism (VIPP-AUTI) 

BAU Caregiver 3 3 

Schertz et al., 2018 USA 144 25(4) Autism Joint Attention Mediated Learning 
(JAML) 

BAU Caregiver 8 6 

Siller et al., 2013 USA 70 58(13) Autism Focused Playtime Intervention (FPI) PE Caregiver 3 12 

Wake et al., 2015 Australia 200 50(1) DLD Language for Learning intervention BAU Caregiver + interventionist 4.5 12 

Ward, 1999 UK 119 10(2) DLD Intervention Program BAU Caregiver 2–8 8,  20  

Note. UK = United Kingdom; DLD = developmental language disorder; JASP = Joint Attention, Symbolic Play, Engagement, and Regulation intervention; EMT = Enhanced Milieu 
Teaching; SGD = speech-generating device; DTT = discrete trial teaching; BAU = business-as-usual; WL = waitlist; USA = United States of America. PE = parent education; Caregiver = 
a caregiving family member; NR = not reported. 
a Authors and publication year of most recently published article. b Excludes groups other than the intervention group and control group. c Age of the entire sample when reported; 
otherwise, the age of the children in the intervention group. Rounded to the nearest month. M(SD). d Intervention duration, when reported in weeks, was converted to months by 
dividing by 4.
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Table 3. Meta-regression model results. 

Data set & predictor Subgroups Studies 
Effect 
sizes Estimate SE df p 95% CI 

All outcomes 20 129 .22 .06 16.3 .002 [.10, .34] 

Outcome type Prelinguistic 13 54 .36 .08 15.5 < .001 [.19, .52] 

Linguistic 18 75 .14 .08 17.0 .101 [−.03, .31] 
Prelinguistic outcomes 13 54 

Etiology DLD 2 3 — — — — —  

Autism 11 51 — — — — —  

Implementer Caregiver 8 30 — — — — —  

Interventionist 3 20 — — — — —  

Both 2 4 — — — — —  

Posttest effects n/a 11 32 .49 .04 3.72 < .001 [.38, .60] 

Time to follow-up n/a 12 52a .001 .02 5.75 .957 [−.04, .04] 
Linguistic outcomes 18 75 

Etiology DLD 7 51 .36 . 14 5.20 .052 [−.004, .73] 
Autism 11 24 .01 .08 9.59 .881 [−.17, .19] 

Implementer Caregiver 12 57 — — — — —  

Interventionist 3 8 — — — — —  

Both 3 10 — — — — —  

Posttest effects n/a 8 26 .43 .10 2.24 .044 [.03, .84] 

Time to follow-up n/a 17 73a −.02 .01 2.56 .071 [−.04, .003] 

Note. Estimates in bold are significant at p < .05. Dashes indicate that the analysis was not conducted. SE = standard error; df = degrees 
of freedom; CI = confidence interval; DLD = developmental language disorder. 
a Outcomes measured more than 3 SDs above the mean were removed from analysis. 
Time to Follow-Up 
Nearly all long-term measurements (97%) occurred 

within 21 months post-intervention. Outcomes measured 
more than 3 SDs above the mean period post-intervention 
were omitted from analyses to prevent these outliers from 
skewing findings (k = 2,  n = 4). The cutoffs were approxi-
mately 47 months post-intervention for the prelinguistic 
outcomes data set and 42 months post-intervention for the 
linguistic outcomes data set. Two effect sizes were omitted 
from each analysis. Time to follow-up did not significantly 
predict long-term effects for either prelinguistic or linguis-
tic outcomes (see Table 3). It is important to note that 
long-term effects in this sample were from many different 
participant samples. Many measures were only gathered 
from a sample at a single long-term timepoint (n = 67). 
Longitudinal data sets with multiple long-term timepoints 
per outcome would be ideal for fully understanding how 
effects persist or fade-out over time. 

Assessment of Risk of Bias and Quality 

Across 14 RCTs, we analyzed risk of bias for 91 
outcomes. Risk ratings in each domain are displayed in 
Figure 2. The overall risk of bias for outcomes measured 
in randomized controlled trials was High Risk for 45.1%, 
Some Concerns for 52.7%, and Low Risk for 2.2% of long-
term outcomes. High risk of bias in the “Measurement of 
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the Outcome” domain was often the result of covariation 
between condition and assessment contexts, or context-
bound outcome measurement (Sandbank et al., 2021). 

Missing outcome data was another domain with rel-
atively high risk of bias across studies. Of the 91 outcome 
measures across the 14 RCTs, the average proportion of 
data available for all randomized participants was 85.8% 
(range: 60.5%–100%). For the “Selection of the Reported 
Result” domain, most outcomes received a rating of some 
concerns, because there was rarely enough information 
provided about analysis plans in clinical trial registries or 
protocols published before the analysis to ascertain 
whether selective reporting was present. In all domains 
except “Selection of the Reported Result” and “Measure-
ment of the Outcome,” the majority of outcomes received 
a rating of low risk. Generally, randomized studies had 
adequate procedures for randomization of participants to 
interventions, and any deviations from assigned conditions 
(e.g., a participant dropping out of the study) were not 
likely to be related to the research context. Most research 
teams used appropriate intention-to-treat analyses. 

In the six studies with nonrandomized designs, we 
analyzed 39 outcomes. The overall risk of bias was high, 
with ratings of serious for 71.8% (n = 28) and moderate 
for 28.2% (n = 11) of outcomes. Most of the serious 
risk ratings were from bias due to confounding variables
•2884–2899 August 2023
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Figure 2. Risk of bias summary for randomized (top) and nonrandomized (bottom) trials. This figure displays results of ratings from the 
Revised Cochrane Risk-of-Bias Tool for Randomized Trials (Sterne et al., 2019) and the Risk of Bias in Non-Randomized Studies of Interven-
tions (Sterne et al., 2016). 
(Baxendale & Hesketh, 2003; Kruythoff-Broekman et al., 
2019) or in selection of the reported result (Ward, 1999). 
In two studies, the groups differed in age (Baxendale & 
Hesketh, 2003) or receptive language level (Kruythoff-
Broekman et al., 2019) at baseline and the authors were 
not able to adequately control for these variables in the 
analyses. In one study, authors reported that two stan-
dardized language assessments were administered but 
scores from only one were reported (Ward, 1999). All out-
comes across the six nonrandomized trials received low-
risk ratings in the domains related to selection of partici-
pants and classification of interventions. 

Risk of Bias Moderator Analysis 
We conducted a random-effects meta-analysis with 

RVE with the overall risk of bias rating as a predictor. 
We conducted separate analyses for randomized and non-
randomized designs. Nearly all of the randomized study 
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outcomes could be categorized as having some concerns or 
high risk, so we included the low risk outcomes and the 
some concerns outcomes in the same category (k = 12, n = 
50). The outcomes with high risk of bias (k = 10, n = 41) 
had small and significant effect sizes (g = .29, SE = .07, 
p = .002), while the outcomes with low risk or some con-
cerns had much smaller, nonsignificant effect sizes (g = 
.07, SE = .06, p = .268). There were not enough nonran-
domized studies (k = 6) to conduct an analysis with risk 
of bias as a predictor (Tanner-Smith & Tipton, 2014). 

Publication Bias and Selective Reporting 

Only published studies were identified for inclusion 
in this synthesis. Unpublished studies were included in the 
search process, but none were identified that met inclusion 
criteria. Funnel plots for the whole data set and for prelin-
guistic and linguistic outcomes data sets are in
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Supplemental Material S5. Data were not significantly 
asymmetrical in the funnel plots for the overall data set 
(p = .592), prelinguistic outcomes only (p = .424), or lin-
guistic outcomes only (p = .873). Visual inspection of fun-
nel plots revealed several outliers, which warranted a sen-
sitivity analysis. Without the outliers (all linguistic out-
comes from Ward, 1999), there were 19 studies and 121 
effect sizes. The overall effect size estimate was somewhat 
smaller but remained significant (g = .18, SE = .05, p = 
.002) when the outliers were removed. When outcome type 
was added to the model without the outliers, the estimate 
for prelinguistic outcomes decreased but remained signifi-
cant (g = .30, SE = .07, p < .001). The estimate for lin-
guistic outcomes also decreased and remained nonsignifi-
cant (g = .09, SE = .06, p = .163). 
Discussion 

The purpose of this systematic review and meta-
analysis was to investigate the long-term effects of early 
communication interventions. Twenty studies meeting 
inclusion criteria were identified via a systematic search of 
the literature. We conducted descriptive and meta-analytic 
syntheses of the studies. 

The results of the descriptive synthesis illuminated 
intervention research priorities for infants, toddlers, and 
preschoolers with language impairments and the measure-
ment of long-term outcomes beyond the posttest. The chil-
dren in all studies in the sample were selected based on 
characteristics of autism or DLD. Most studies involved 
interventions with at least partial family caregiver imple-
mentation (k = 17), although specific caregiver character-
istics were insufficiently reported to allow systematic anal-
ysis of the impact of individual differences. Long-term 
outcome measurement across studies typically occurred 
within 2 years post-intervention. 

The descriptive synthesis also revealed gaps in the 
literature involving long-term outcomes of young children 
who received language and communication interventions. 
There was a notable lack of long-term measurement of 
intervention outcomes for children with primary etiologies 
other than autism or DLD, such as Down syndrome. This 
omission is especially notable given the high prevalence of 
Down syndrome and the early age at which it is identified 
(Presson et al., 2013). Data on the race/ethnicity of partici-
pants were reported in many studies, but the reporting for-
mats across studies made it difficult to synthesize these find-
ings. The home languages and language profiles of children 
in the sample remain relatively unknown. In some studies, 
children were all monolingual (e.g., Baxendale & Hesketh, 
2003); in others, families were included if they were profi-
cient in the language of the intervention and may have 
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spoken additional languages (e.g., Kruythoff-Broekman 
et al., 2019). Specific descriptions of the cultural and lin-
guistic characteristics of the sample are important for 
understanding the generalizability of the effect across chil-
dren and families and how effects in a given language 
might be expected to persist or fade out over time. 

Study results were statistically synthesized via multi-
level meta-analysis using effect sizes and RVE. For out-
come assessments at least 3 months postintervention (M = 
10.26 months), there was a small and significant overall 
difference in outcomes in favor of the intervention group 
(g = .22, p = .002). Previous meta-analyses involving early 
communication interventions for young children with lan-
guage impairments have reported similar small to moderate 
effects post-intervention (Fuller & Kaiser, 2020; Hampton 
& Kaiser, 2016; Heidlage et al., 2020; M. Y. Roberts et al., 
2019). 

Meta-regression analyses were employed to test the 
influences of variables with conceptual and evidence-based 
links to long-term intervention effects. These predictors 
included (a) type of outcome measure, (b) etiology of the 
children’s language impairments, (c) intervention imple-
menter, (d) posttest effect sizes, (e) time between end of 
intervention and follow-up, and (f) degree of risk of bias 
in the methods of the studies. Based on the characteristics 
of these studies, we categorized outcomes as prelinguistic 
or linguistic and etiologies as DLD or autism. 

Intervention effects were larger for prelinguistic out-
comes (g = .36) than linguistic outcomes (g = .14) overall 
at long-term assessment timepoints. However, the partici-
pant samples contributing to the average effect sizes for 
prelinguistic and linguistic outcomes differed. Almost all 
prelinguistic outcomes involved interventions tested with 
autistic children, whereas linguistic outcomes were mea-
sured in more heterogeneous participant samples. These 
differences must be considered when interpreting average 
effect sizes for each category of outcomes. The magnitude 
of the effects for linguistic outcomes for the subset of chil-
dren with DLD (g = .36, p = .052) was similar to the 
magnitude of the effects for prelinguistic outcomes, which 
primarily applied to children with autism (g = .36, p < 
.001). Therefore, the findings from this meta-analysis indi-
cate that autistic children may receive significant long-
term benefits of intervention for prelinguistic outcomes, 
and children with DLD may receive similar benefits of 
intervention for linguistic outcomes. 

The differences in outcomes measured for the sub-
samples of children with DLD and autism likely reflect 
intervention priorities based on child characteristics such 
as stage of communication development and areas of 
need. As discussed above, studies with samples of autistic 
children often included both prelinguistic and linguistic
•2884–2899 August 2023

s of Use: https://pubs.asha.org/pubs/rights_and_permissions 



measures, whereas studies with children with DLD tended 
to only include linguistic measures at long-term time-
points. Autistic children demonstrate varying levels of dif-
ficulty with early social communication development, 
including delayed development of prelinguistic behaviors 
such as joint attention and engagement, whereas children 
with DLD often demonstrate less difficulty in these areas 
(Pence Turnbull & Justice, 2017). Accordingly, interven-
tions in the current sample designed for autistic children 
may have focused more on development of prelinguistic 
skills, whereas interventions designed for children with 
DLD focused on linguistic skills such as vocabulary and 
grammar. The focus of intervention in combination with 
child foundational skills at entry may explain the larger 
linguistic effect sizes for children with DLD (g = .36, p = 
.052) than autistic children (g = .01, p = .881). 

We posited that long-term effects would be posi-
tively and significantly associated with effect sizes at post-
test. Posttest effects were available for a subset of the sam-
ple, and the analysis for linguistic outcomes was a particu-
larly small sample (k = 8,  n = 26). Posttest effect sizes sig-
nificantly predicted long-term effect sizes for both prelin-
guistic and linguistic outcomes. These findings should be 
interpreted cautiously, however, as they were somewhat 
sensitive to different assumptions about the dependence 
among effect sizes. With this caveat, larger immediate 
effects of intervention may be more likely to persist than 
smaller immediate effects. A large posttest effect might 
still be significant at long-term timepoints, even if a small 
degree of fade-out occurs. The same may not be true for 
small posttest effect sizes. Surprisingly, we found no signif-
icant relation between the number of months between 
posttest and follow-up and the effect sizes at the long-term 
timepoints. It is important to note that this analysis was 
limited to 20 studies and 129 effect sizes. Many outcome 
measures (n = 67) had a single long-term data point. To 
fully understand the persistence of effects over time would 
require a sample of studies with multiple postintervention 
assessments occurring over a substantial period of time 
(e.g., up to 18 months after intervention). A larger sample 
of studies would also allow for more complex analyses 
with multiple variables in the same model. It is possible 
that the time from posttest to follow-up could be a signifi-
cant predictor for a subset of the outcomes. Such analyses 
and findings would have implications for intervention 
planning. For example, researchers and clinicians might 
decide to maximize postintervention outcomes specifically 
for outcome categories that are more vulnerable to fade-
out over time. Additional longitudinal research is needed 
to draw conclusions about the durability of outcomes over 
time and the extent of the resilience to fade-out. 

We examined the risk of bias of this group of studies 
using the RoB 2 and the ROBINS-I tools (Sterne et al., 
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2016, 2019). In the current meta-analysis, randomized con-
trolled trials with higher risk of bias were also more likely 
to have significant effect sizes at long-term timepoints. 
Prior meta-analyses have reported null associations between 
overall risk of bias ratings and effect sizes (Fuller & Kaiser, 
2020; Hampton & Kaiser, 2016; M. Y. Roberts et al., 
2019). One reason for the difference between current and 
prior findings could be the measurement tools used to esti-
mate bias in the studies. The RoB 2 was published rela-
tively recently and provides more thorough guidance for 
decision making regarding risk of bias than previous ver-
sions of the tool (Sterne et al., 2019). The use of this tool 
may be sensitive to risks that had not been detected in pre-
vious reviews using earlier tools (e.g., Gersten et al., 2005; 
Higgins et al., 2011). At the same time, the standards of 
RoB 2 and the ROBINS-I may be unduly restrictive in 
evaluating some domains for this group of studies. Nearly 
all outcomes had at least a moderate overall risk of bias. 
One common concern was missing outcome data. Accord-
ing to the RoB 2 and ROBINS-I, researchers should report 
on data from at least 95% of participants assigned to 
groups by the time of outcome measurements to be consid-
ered to have low risk of bias in this domain. At long-term 
follow-up timepoints, retaining participants for assessments 
is more difficult than at immediate postintervention time-
points. Thus, the 95% criterion may have been too strict 
for assessing long term outcomes; studies on average main-
tained 85.8% (60.5%–100%) of participants at follow-up. 

Another common risk of bias measured by the RoB 
2 and ROBINS-I was related to measurement. In the cur-
rent sample of studies, context-bound measures were com-
mon (Sandbank et al., 2021; Yoder et al., 2018). For exam-
ple, child communication behaviors were often measured 
during interactions with a caregiver, when presumably care-
givers in the intervention group used more strategies to pro-
mote child communication. Similarly, trained caregivers 
could have been more sensitive to child communication 
skills when reporting their child’s communication skills 
post-intervention on measures such as the MacArthur-Bates 
Communicative Development Inventories (Fenson et al., 
2007). Studies with context-bound posttest measures tend 
to yield larger effect sizes than studies with generalized 
measures (Fuller & Kaiser, 2020; Sandbank et al., 2020). 

We did not code for boundedness of long-term out-
come measurement directly; rather, the outcome measure-
ment domains of the RoB 2 and the ROBINS-I address 
the presence of context-bound outcomes indirectly through 
a series of questions including whether the assessors were 
blind to group assignment and whether measurement was 
likely to have differed between groups (Sterne et al., 2019). 
We could not isolate the association between context-
bound measurement and average long-term effect sizes 
based on the current data. Nevertheless, it is likely that
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caregiver involvement in both intervention and assessment 
contributed to the larger effects for RCT outcomes with 
high-risk ratings. Future meta-analyses should directly 
address the association between boundedness of outcomes 
and long-term effect sizes. 

Context-bound outcomes need not be dismissed but 
should not be interpreted as generalized developmental 
gains (Sandbank et al., 2021). Schertz et al. (2018) included 
context-bound outcome measures and acknowledged that 
“post-intervention assessment was meant to capture the 
interactional dynamic rather than child behaviors in isola-
tion” (p. 864). The presence of context-bound measurement 
does not diminish the value of caregiver involvement in 
early childhood interventions. Because family members are 
children’s most important communication partners in early 
childhood, these types of context-bound communication 
gains are undoubtedly valuable. However, the generaliza-
tion of skills to interactions with other people (e.g., teachers 
and peers) will also be important for children’s develop-
ment, especially in the long term. 

Strengths and Limitations 

The current systematic review uses meta-analysis to 
review and synthesize long-term early communication 
intervention effects. This approach goes beyond the study 
of average intervention effects on child outcomes to specifi-
cally study the magnitude of long-term effects and presence 
or absence of fade out. We included all relevant effect sizes 
in this analysis rather than selecting one per study and used 
the CHE working model for analysis to account for 
between-study and within-study heterogeneity and depen-
dence among effect sizes from the same study (Pustejovsky 
& Tipton, 2022) as opposed to selecting between models 
that account for one type of effect size dependency. 

There are also limitations to the current findings. The 
first limitation is the relatively small number of studies and 
effect sizes. RVE analyses can be performed with as few as 
10 studies, but a sample size of at least 40 studies with an 
average of five effect sizes per study would be ideal for con-
ducting moderator analyses with RVE (Tanner-Smith & 
Tipton, 2014). We were unable to explore the relation 
between intervention implementer and follow-up effects in 
these studies, because few studies included therapists or 
teachers as interventionists (k = 6). We dichotomized some 
variables to increase sample sizes for analysis of the sub-
groups. For example, prelinguistic outcomes included a 
range of behavioral outcomes ranging from joint attention 
to affect sharing and turn-taking. Similarly, the linguistic 
outcomes included skills ranging from sentence compre-
hension to expressive vocabulary. With a larger sample of 
studies, we might have been able to explore differences in 
long-term effects with more precision. 
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Generalizability 

Although the relative homogeneity of implementers 
across these interventions (85% of studies had family care-
givers as implementers in some capacity) limited use of 
statistical analyses for detecting the relative influence of 
the specific implementer on long-term effects, it strength-
ened our confidence in the external validity of the find-
ings. When interventions are primarily implemented by 
members of the research team, we cannot assume that 
the intervention procedures will be acceptable, feasible, 
or effective when implemented at scale by community 
members such as parents, teachers, or clinicians (Odom, 
2009). 

The generalizability of the current findings is limited 
in several ways. The overall number of studies was small. 
All studies were conducted in countries dominated by 
western cultural values and cannot be generalized to other 
cultural groups. Second, we could not summarize the wide 
variability in current studies’ reports of socioeconomic sta-
tus, race/ethnicity, and home languages adequately for the 
group of studies. Third, effect sizes for outcomes in this 
sample of studies spanned a relatively short time after 
the experimental intervention (less than 24 months later). 
There were two exceptions with outcomes 5–6 years post-
intervention (Kasari et al., 2012; Pickles et al., 2016). 
For many children with DLD or autism, language and 
communication challenges persist long beyond early 
childhood (Bishop et al., 2016; Tager-Flusberg et al., 
2011). More extended long-term follow-up studies are 
needed before we can confidently make inferences about 
persistence or fade-out of the  effects  of early  communica-
tion interventions. 
Implications 

The current review indicated that early communica-
tion intervention effects generally persist for at least sev-
eral months post-intervention. D. Bailey et al. (2017) 
defined “trifecta skills” as ideal intervention targets that 
are less likely to fade out over time than other skills. Tri-
fecta skills are named for three characteristics: They are 
(a) malleable, (b) fundamental to continued development, 
and (c) potentially unlikely to develop without targeted 
intervention. Prelinguistic outcomes did not entirely fade 
out for autistic children in the current sample of studies; 
thus, prelinguistic intervention targets could be trifecta 
skills for this population. In contrast, long-term interven-
tion effects for linguistic outcomes were nonsignificant 
for autistic children (g = .01,  p = .881), possibly because 
they were less emphasized in intervention. If prelinguistic 
skills are indeed trifecta skills that are fundamental to 
continued development of language skills, concurrent
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high-quality intervention with specific linguistic targets 
appears to be essential for many autistic children demon-
strating language impairments. 

More research on the long-term effects of early com-
munication interventions is needed. To support this type of 
research, funding agencies should prioritize long-term fol-
low-up studies and proposals for initial studies that include 
long-term measurements. We did not code details related 
to funding sources for the current sample of studies, but 
access to substantial grant funding is likely to be a major 
factor in the ability to measure long-term outcomes. 
Given the substantial cost of intervention research, addi-
tional costs for conducting follow-up assessments are 
likely to be prohibitive for many researchers. 
Conclusions 

In this systematic review and meta-analysis, we syn-
thesized long-term outcomes from early communication 
intervention studies. This review evaluated early language 
intervention research for children with language impair-
ments from the perspective of fade-out of effects; this per-
spective has been informative when applied in early child-
hood educational research (Abenavoli, 2019; Burchinal 
et al., 2022). Based on the modest sample of studies meeting 
inclusion criteria, the meta-analysis indicated overall signifi-
cant small effects were still present several months after 
interventions concluded. The magnitude and significance of 
the maintained effects varied by type of outcome, etiology 
of language impairment, and posttest effect sizes. Overall, at 
least some effects persisted beyond the end of intervention 
and were resilient against fade-out for several months. More 
research is needed to understand the short-term outcomes, 
participant characteristics, and intervention characteristics 
that contribute to lasting improvements in language skills 
over time for young children with language impairments. 
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