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Abstract

There is a need for evidence based interventions for children with autism spectrum disorder

(ASD) to limit the life-long, psychosocial impact of pragmatic language impairments. This

systematic review identified 22 studies reporting on 20 pragmatic language interventions for

children with ASD aged 0–18 years. The characteristics of each study, components of the

interventions, and the methodological quality of each study were reviewed. Meta-analysis

was conducted to assess the effectiveness of 15 interventions. Results revealed some

promising approaches, indicating that active inclusion of the child and parent in the interven-

tion was a significant mediator of intervention effect. Participant age, therapy setting or

modality were not significant mediators between the interventions and measures of prag-

matic language. The long-term effects of these interventions and the generalisation of learn-

ing to new contexts is largely unknown. Implications for clinical practice and directions for

future research are discussed.

Introduction

A core characteristic of autism spectrum disorder (ASD) is a deficiency in social communica-

tion and interaction. A wide range of verbal language abilities are reported in individuals with

ASD, but a striking feature about their language profile is a universal impairment in pragmatic

language [1]. This review will focus on interventions that target the pragmatic aspect of lan-

guage. Early definitions of pragmatic language refer to the use of language in context; encom-

passing the verbal, paralinguistic and non-verbal aspects of language [2]. Contemporary

definitions have expanded beyond just communicative functions to include behaviour that

includes social, emotional, and communicative aspects of language [3]. This expansion reflects

an understanding that pragmatic language, social skills and emotional understanding are

interconnected, and this definition of pragmatic language will be used for this review. While

this definition encompasses pragmatics en masse, one of the challenges for a systematic review

on pragmatic language interventions for children with ASD is identifying the skills of pragmat-

ics that are actually targeted. The following sections therefore provide a brief summary of

PLOS ONE | https://doi.org/10.1371/journal.pone.0172242 April 20, 2017 1 / 37

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPENACCESS

Citation: Parsons L, Cordier R, Munro N, Joosten

A, Speyer R (2017) A systematic review of

pragmatic language interventions for children with

autism spectrum disorder. PLoS ONE 12(4):

e0172242. https://doi.org/10.1371/journal.

pone.0172242

Editor: Jacobus P. van Wouwe, TNO,

NETHERLANDS

Received: October 24, 2016

Accepted: February 1, 2017

Published: April 20, 2017

Copyright: © 2017 Parsons et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: All relevant data are

within the paper and its Supporting Information

files.

Funding: The authors received no specific funding

for this work.

Competing interests: The authors have declared

that no competing interests exist.

https://doi.org/10.1371/journal.pone.0172242
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0172242&domain=pdf&date_stamp=2017-04-20
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0172242&domain=pdf&date_stamp=2017-04-20
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0172242&domain=pdf&date_stamp=2017-04-20
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0172242&domain=pdf&date_stamp=2017-04-20
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0172242&domain=pdf&date_stamp=2017-04-20
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0172242&domain=pdf&date_stamp=2017-04-20
https://doi.org/10.1371/journal.pone.0172242
https://doi.org/10.1371/journal.pone.0172242
http://creativecommons.org/licenses/by/4.0/


pragmatic language development, the skills identified as problematic in children with ASD

and a framework for classifying interventions.

Pragmatic language behaviours emerge during the prelinguisitic phase of language develop-

ment. Early language is typically characterised by a combination of gestures, vocalisations, and

simple phonetic forms [4]. While linguistically simple, these acts are social in nature and are

interpreted by adults as communicative in intent, leading to descriptions of children as “prag-

matically precocious” [4]. Further, joint attention acts as a scaffold for the development of

social communication [4]. Children with ASD display a lack of joint attention that begins in

infancy, and therefore display developmental differences in related communicative acts, such

as the use and comprehension of gestures, and attention to a social partner and a shared topic

(joint engagement) [5]. Further, approximately 30% of individuals with ASD develop only

minimal verbal communication [6], so interventions that target these early, preverbal stages of

pragmatic language are developmentally important for children with ASD as they can enhance

future language and social development [7].

During typical development, a range of communicative acts emerge and continue to

develop as structural language develops, conversational topic maintenance emerges in interac-

tions with adults, and the appropriateness of responses increases [1, 4]. The communicative,

social and emotional aspects of pragmatic language have recently been described in 27 observ-

able communicative behaviours, classified into five domains relevant for children aged 5–11

years [8]. The domains are: 1) Introduction and responsiveness (the ability to introduce com-

munication and be responsive to the communication of others); 2) Non-verbal communica-

tion (the use and understanding of gestures, facial expressions, body postures and proximity

between speakers); 3) Social-emotional attunement (interpreting the emotional reactions of

others and demonstrating appropriate responses); 4) Executive function (attending to interac-

tions and flexibility in planning communicative content); and 5) Negotiation (cooperating and

negotiating appropriately with communicative partners). For children with ASD who develop

verbal language, previously described pragmatic difficulties persist and further pragmatic lan-

guage deficits evolve, including fewer and often unskilled attempts at initiating communica-

tion, narrower ranges of communication acts, and difficulties producing novel language [9].

Documentation about the typical progression of pragmatic language into adolescence is

scarce. However, mastery of earlier emerging conversational skills such as cohesion, appropri-

ate referencing, and providing adequate responses is reported, along with an equal distribution

of conversational burden, and an ability to adapt speaking style to one’s conversational partner

or context [10]. Despite the limited knowledge on what is typical in adolescence, some differ-

ences in pragmatic language competence in individuals with ASD have been reported, such as

poor conversational topic management, the contribution of irrelevant information to conver-

sations, unusual prosody, reduced reciprocity and responses to partner cues, and inappropri-

ate eye-gaze [11].

In summary, deficits in pragmatic language affect individuals with ASD throughout child-

hood necessitating effective, evidence-based interventions that can minimise the isolating, and

long-term impacts of pragmatic language difficulties. Two studies have reported increased

feelings of loneliness and poorer friendship quality in children and adolescents with ASD

when compared to typically developing peers as a result of reduced pragmatic language skills

[12, 13]. Long-term outcomes have been studied in a sample of adults identified during child-

hood as having either a pragmatic language impairment (PLI) or ASD [14]. Participants with

ASD were found to have substantial pragmatic difficulties that persisted into adulthood, and

the quality of social relationships were poor for both adults with ASD and PLI. No participant

in the ASD group reported any close friendships or romantic relationships.

Pragmatic language interventions for children with ASD
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A recent review of 26 spoken language intervention studies for children with ASD found a

small effect on structural language competence [15], but to date there is no review of interven-

tions that target pragmatic language in children and adolescents with ASD. The purpose of

this study is to conduct a systematic review and meta-analysis of pragmatic language interven-

tions for children with ASD. The review will describe the studies reporting on pragmatic lan-

guage interventions for children with ASD and the characteristics of the included

interventions, and evaluate the methodological quality of the included studies. A meta-analysis

will be conducted to answer the following research questions: 1) do different settings (i.e.,

home, clinic, or school), person(s) of focus (i.e., child, parent, or both), or intervention modali-

ties (i.e., individual, group, or both) produce different intervention effects?; 2) are pragmatic

language interventions more effective than no treatment or usual treatment practices?; and 3)

do participant age, type of outcome measure, or the aforementioned intervention characteris-

tics mediate intervention effect?

Methods

The PRISMA statement guided the methodology and reporting of this systematic review and

the review was registered with the PROSPERO register of systematic reviews (registration

number CRD42015029161). A completed PRISMA checklist is provided in S1 Table.

Information sources

A comprehensive literature search was initially conducted using subject headings and free-text

strings across five electronic databases on April 8, 2015. An updated free-text search of the

same databases was conducted on May 14, 2016 to capture any new papers published since the

original search. The databases searched were: CINAHL, Embase, Eric, PsychINFO and

PubMed. A Google Scholar search was also conducted on November 26, 2015, and a search

within autism focused journals was conducted on November 30, 2015 in order to identify any

additional articles. The speechBITE website (www.speechbite.com), a database of intervention

studies in the field of speech pathology created and maintained by an advisory committee

based in the Discipline of Speech Pathology at The University of Sydney, was searched for

interventions pertaining to pragmatics/social communication for children in the ASD popula-

tion. Evidence-based Practice Briefs published on SpeechandLanguage.com (www.

speechandlanguage.com/ebp-briefs) were searched. SpeechandLanguage.com is a professional

development focused site for speech pathologists maintained by Pearson. Finally, reference

lists of included articles were searched to identify additional studies.

Search strategy

In searching electronic databases two search categories were combined: 1) fields in language

studies (pragmatics, social language, social communication, paralinguistics, nonverbal com-

munication, prosody, social behaviour, social skills, communication, communication disor-

ders, child language, verbal behaviour, language, language tests, language therapy, language

development disorders, speech therapy) and 2) disorder (autism, autism spectrum disorder,

autistic disorder, pervasive developmental-disorder not otherwise specified, Asperger syn-

drome, Rett syndrome, child disintegrative disorder). As no database contained a subject head-

ing related to pragmatic language, more general terms in the field of language and social skills

were included in an attempt to capture all literature on the subject; thus casting a wide net.

Limitations were applied for participant age (0–18 years), and English language. Free text

searches were also conducted in all databases for papers published between April 8, 2014 and

Pragmatic language interventions for children with ASD
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May 14, 2016. The full search strategy, including subject headings, free-text and limitations for

each database is provided in S2 Table.

Eligibility criteria

As pragmatic language difficulties present at a very young age in children with ASD and persist

into adulthood, it is necessary for therapists to provide pragmatic language interventions to

children throughout their development. This review will therefore assess the range of interven-

tions available to address pragmatic language difficulties through childhood and adolescence.

In order to classify pragmatic language skills for the purpose of this review, the five domains of

Introduction and Responsiveness, Non-verbal Communication, Social-emotional Attune-

ment, Executive Function and Negotiation are used as a framework [8]. While the pragmatic

language behaviours that these domains encompass are indented for children aged 5–11 years,

the pragmatic behaviours of early intentional communication observed in children younger

than five years are nonetheless subsumed within the domains (e.g., uses and responds to a vari-

ety of gestures, initiates verbal communication, responds to the communication or others).

This was deemed the most appropriate contemporary framework to utilise in the absence of a

pragmatic language classification system that adopts a developmental approach.

To be included in the review, articles were required to meet the following criteria: 1) partici-

pants were children (aged 0–18 years) with a primary diagnosis of ASD (including Asperger

syndrome, or PDD-NOS for children diagnosed prior to the Diagnostic and Statistical Manual

of Mental Disorders (DSM)—Fifth Edition), with or without an intellectual disability; 2) treat-

ment focused on preverbal pragmatic language behaviours or at least one of the behaviours

broadly encompassed by the pragmatic language domains of pragmatic language domains of

Introduction and Responsiveness, Non-verbal Communication, Social-emotional Attune-

ment, Executive Function and Negotiation; 3) studies included a control group with random

assignment to groups; 4) treatment outcomes measured at least one of the skills encompassed

by the definition of pragmatic language adopted for this review. Only papers published in

English in peer reviewed journals were considered for this review. Pharmacological interven-

tions were excluded. Outcome measurements of autism symptom severity were not considered

assessments of pragmatic language for the purpose of this review. These criteria were used in

order to identify all randomised controlled trials of pragmatic language interventions for chil-

dren with ASD.

Systematic review

Methodological quality. The Standard Quality Assessment criteria for evaluating primary

research papers from a variety of fields (Kmet checklist) was used to assess the methodological

quality of the included studies [16]. The 14-item checklist utilises a 3-point, ordinal scale

(0 = no, 1 = partial, 2 = yes), giving a systematic and quantifiable means for assessing the qual-

ity of studies of a variety of research designs [16]. Checklist items assess the sampling strategy,

participant characteristics described, sample size calculations, sample size collection, descrip-

tion and justification of analytic methods, result reporting, controls for confounding variables,

and whether conclusions drawn reflect results reported. An overall quality percentage score

can be calculated by dividing the total score rated by the maximum possible score, and studies

were then classified based on that score. The following convention was used for the classifica-

tion of methodological quality [17, 18]: a score of>80% was considered strong quality, a score

of 70–79% was considered good quality, 50–69% was considered fair quality and <50% was

considered to have poor methodological quality.

Pragmatic language interventions for children with ASD
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Data collection process. Comprehensive forms were developed in order to extract rele-

vant data from the included studies. Data on study characteristics were extracted for the fol-

lowing categories: participant diagnosis, control group, age range (mean and standard

deviation), study eligibility criteria, treatment condition, outcome measures and treatment

outcomes. Extraction of data pertaining to intervention components was guided by the TIDieR

Checklist, a 12-item checklist that guides the reporting of intervention studies so that proce-

dures can be replicated by other researchers and clinicians in the field [19]. Data were

extracted for skill(s) targeted, materials and procedures, interventionists, duration and setting/

mode of delivery, tailoring/modifications, methods of blinding and randomisation. Data relat-

ing to methodological quality were extracted in accordance with the Kmet checklist.

Data items, risk of bias and synthesis of results. All abstracts were reviewed by one

researcher for inclusion, and a second researcher reviewed a randomly selected 40% of the

abstracts to ensure accuracy in study selection for the review. The same assessors also rated the

extracted data pertaining to methodological quality of all included studies using the Kmet

checklist. Interrater reliability between the two independent assessors was established for both

the abstract selection and Kmet ratings of each included study. The likelihood of bias was

reduced in the extraction of data and in ratings of study quality for this review, as none of the

reviewers have any affiliations with any of the authors of the included studies. Data was synthe-

sised and summarised into a number of categories including study design, participant charac-

teristics, inclusion criteria, treatment components and outcomes, and methodological quality.

Treatment effectiveness was assessed using significance values and effect sizes of the main

pragmatic language outcome measure.

Meta-analysis

Subsampling was chosen as the predominant analytic technique for this review, as the small

number of included studies limited the viability of meta-regression using multiple covariates.

Data was extracted from the included studies to measure the overall effect of pragmatic lan-

guage interventions for children with ASD, and treatment effect as a function of the following

intervention characteristics: 1) setting (i.e., home, school or clinic); 2) focus of the intervention

(i.e., child, parent and child, parent only), and; 3) the mode of delivery (i.e., individual or

group). An analysis of the interventions based on the pragmatic language skills targeted was

considered; however, grouping interventions in this way would cause a comparison of a large

number of small groups, thus limiting the conclusions that could been drawn from the results.

Meta-regression was conducted to determine whether participant age, type of outcome

measure, or any of the three aforementioned intervention components mediated intervention

effect. The study sample size (17) allowed for multivariate analysis involving up to two covari-

ates without compromising power [20], so one multivariate model addressed the interaction

between participant age and mode of intervention delivery. This model was selected as partici-

pant age potentially confounded the results of the subgroup analysis pertaining to mode.

Lastly, between-groups analyses assessed the difference in post-intervention social communi-

cation competence of those who received a pragmatic language intervention and their compar-

ison controls who were groups by condition type (i.e., no treatment, treatment as usual, or an

alternative treatment).

To compare effect sizes, pre- and post- means, standard deviations, and sample sizes were

extracted. If the data required for meta-analysis calculations was not reported, attempts were

made to contact authors in order to request the desired data. In cases where more than one

paper reported on the same study sample, the paper reporting an outcome measure that evalu-

ated the greatest number of pragmatic language skills covered by the definition adopted for

Pragmatic language interventions for children with ASD
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this review was chosen for the analysis. Studies reporting on follow-up data only were also

excluded. When multiple outcome measures of social communication were reported for one

intervention, the measure that evaluated the greatest number of pragmatic language skills was

extracted for analysis. If a single outcome measure could not be chosen, then means for multi-

ple measures of pragmatic language were averaged and pooled standard deviations were calcu-

lated for the meta-analysis.

Extracted means, standard deviations, and sample sizes for pre- and post- measures were

entered into Comprehensive Meta-Analysis, Version 3.3.070. A random effects model was

used to generate effect sizes as the included studies are not likely to have the same true effect

due to the variability in the sampling, intervention characteristics, skills targeted, participant

characteristics and outcome measures utilised.

Heterogeneity was estimated via two methods. The Q statistic determines the spread of all

effect sizes around the mean effect size. As Q can be poor at detecting heterogeneity in analyses

with low power, I2 was also examined [21]. The I2 statistic estimates the ratio of true variance

to total variance. For all sub-group analyses the Hedges g formula for standardised mean dif-

ference (SMD) with a confidence interval of 95% was used to report effect sizes. Using Cohen’s

d convention for interpretation, an effect size of�0.2 reflects negligible difference,

between� 0.2 and� 0.49 was considered as small; between� 0.5 and� 0.79 was considered

as moderate; and� 0.8 was considered as large [22].

Given that studies that report large and significant treatment effects are more likely to be

selected for publication, it is possible that some low-effect or non-significant interventions are

missing from the meta-analysis. The presence of publication bias was assessed using classic

fail-safe N. The test calculates the number of additional studies that, if added to the analysis,

would nullify the measured effect (N). If N is large it can be considered unlikely that there

would be so many unpublished low-effect studies and it can be assumed that the meta-analysis

is not compromised by publication bias.

Results

Study selection

A total of 2,909 papers were identified through the initial subject heading and free text searches

across the following databases: CINAHL, Embase, Eric, PsychINFO and PubMed. A further 29

records were identified via Google Scholar, autism specific journals, speechBITE, and Spee-

chandLanguage.com. These 2,938 studies were screened for duplicate titles and abstracts and

840 duplicated records were removed. The updated database search added a further 793

unique abstracts for screening. Two reviewers rated abstracts for inclusion. The first author

assessed all 2,891 eligible abstracts against the inclusion criteria, with a randomly selected 40%

of the studies assessed by a second rater for inter-rater reliability. The agreement between rat-

ers measured by Weighted Kappa was 0.84 (95%CI: 0.66–1.00). There were only three abstracts

in the random selection on which the raters did not agree, so all three records were included

for further full text screening.

After assessing abstracts on the criteria for inclusion a total of 36 studies were identified.

Full text records were accessed via Curtin University and the University of Sydney libraries to

further determine whether the studies met the criteria for inclusion in this review. Of these 36

studies, seven were not randomised controlled trials, five did not have an outcome measure-

ment that assessed pragmatic language, two did not include participants with ASD, and one

was not published in a peer reviewed journal (Fig 1). References for the 15 studies excluded

and reasons for exclusion are presented in Table 1. A total of 21 papers, reporting on 18 differ-

ent intervention studies were selected for inclusion based on the inclusion criteria (See Fig 1).
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All of the included studies used a randomised controlled design, included participants aged

0–18 years with a diagnosis of ASD, and performed an intervention that aimed to improve any

of the pragmatic language skills incorporated by the definition of pragmatic language adopted

for this review.

Description of studies

Tables 2–5 include a detailed description of the included studies. Data points were collected

and synthesised as follows: Intervention studies for improving pragmatic language in children

with ASD (Table 2), intervention components (Table 3), pragmatic language skills targeted

(Table 4), and the methodological quality of included studies (Table 5).

Study participants. The 21 studies that met the eligibility criteria included 925 partici-

pants aged between 21 months and 14 years of age. Of the 21 included studies, 11 studies

Fig 1. Study flow diagram.

https://doi.org/10.1371/journal.pone.0172242.g001

Pragmatic language interventions for children with ASD

PLOS ONE | https://doi.org/10.1371/journal.pone.0172242 April 20, 2017 7 / 37

https://doi.org/10.1371/journal.pone.0172242.g001
https://doi.org/10.1371/journal.pone.0172242


included preschool aged children (younger than 5 years), and 10 studies included primary/ele-

mentary school aged children (aged between 5 and 12 years inclusive). None of the included

studies targeted children aged 13–18 years.

All intervention and control group participants had received a diagnosis of ASD in accor-

dance with the DSM-IV or DSM-5 prior to being included in all studies. No study included

control groups from different clinical populations or typically developing children. ASD diag-

nosis was confirmed in 20 studies by administering standardised assessments of ASD sympto-

mology to participants, and one study confirmed diagnosis via diagnostic documentation

from qualified community clinicians [38]. The absence of an intellectual disability or another

neurological or developmental disability was a criterion for inclusion for 12 studies. Of these

12 studies, nine assessed cognitive capacity for inclusion using a standardised assessment

appropriate for the age of the included participants, and the remaining three utilised parent

report as the children were too young to undertake formal IQ testing (i.e., under 6 years of

age). Three studies required that participants demonstrate age appropriate expressive or recep-

tive language prior to inclusion [38–40]. Treatment group sample sizes ranged from five to 59,

with nine of the papers reporting calculations of power to determine an appropriate sample

size. Further details on participant characteristics are summarised in Table 2.

Outcome measures. The method of outcome data collection varied across the 21 papers.

Behavioural observation was the most common method of pragmatic language skill measure-

ment, with 11 reports utilising this approach. Behavioural observations typically involved

recording the child interacting in a social context (e.g., playing with a parent, interacting in the

playground), and coding the footage for pragmatic language behaviours of interest. Parent

report measures were administered in six studies. These measures required parents to com-

plete a standardised questionnaire about their child’s social communication competence. One

study utilised both observational and parent report measures [47]. Standardised lab tasks

assessing emotion recognition were administered to study participants in five studies. Specific

assessments and methods for collection are described in Table 2.

Pragmatic language skills measured by these assessments varied greatly across studies. Of

the 11 papers that included behavioural observations, eight studies collected data pertaining to

initiations of joint attention, three measured joint engagement, three measured responsiveness

Table 1. Excluded studies with reasons for exclusion.

Study Reason for exclusion

Gattino, dos Santos Riesgo [23] No outcome measurement that assessed pragmatic language

Ichikawa, Takahashi [24] No outcome measurement that assessed pragmatic language

Kasari, Rotheram-Fuller [25] No outcome measurement that assessed pragmatic language

Lerner and Mikami [26] No outcome measurement that assessed pragmatic language

Wong and Kwan [27] No outcome measurement that assessed pragmatic language

Houghton, Schuchard [28] Not a randomised controlled trial

McFadden, Kamps [29] Not a randomised controlled trial

McMahon, Vismara [30] Not a randomised controlled trial

Oosterling, Visser [31] Not a randomised controlled trial

Radley, Ford [32] Not a randomised controlled trial

Shire, Goods [33] Not a randomised controlled trial

Wetherby, Guthrie [34] Not a randomised controlled trial

Adams, Lockton [35] Participants did not have a core diagnosis of ASD

Kamps, Thiemann-Bourque [36] Participants did not have a core diagnosis of ASD

Donaldson [37] Not published in a peer reviewed journal

https://doi.org/10.1371/journal.pone.0172242.t001
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p
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c
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d
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to another’s communicative attempts, one measured verbal initiations, one measured fre-

quency of requests, and one coded communicative acts. The five studies that administered

assessments directly to participants all measured emotion recognition via non-verbal cues

such as facial expression, posture, gesture or prosody. All parent report surveys measured

capacity for reciprocal social communication.

Results reported. Pre-post data were reported in 20 papers, with Kaale, Fagerland [52]

reporting on the 12-month follow-up data from the study originally reported by Kaale, Smith

[51]. Follow-up data were presented in nine papers, with time frames ranging from 5-weeks to

12-months post cessation of intervention. Lawton and Kasari [54] reported on results collected

from the same sample following the same course of intervention as Kasari, Freeman [53], but

using an alternative outcome measure at four time points: pre, post, 6-month follow-up and

12-month follow-up. Casenhiser, Shanker [42] and Casenhiser, Binns [43] also reported results

from the same intervention study, with the latter presenting a re-analysis of the video data col-

lected for an alternative purpose. The treatment outcome(s) for each study is presented in

Table 3.

Interventions. A detailed description of each intervention is provided in Table 3. Twenty

different intervention programs were reported across the 21 studies, although four were vari-

ous modifications of the Joint Attention, Symbolic Play and Engagement Regulation [JASPER]

Table 4. Pragmatic language skills targeted by included interventions.

Intervention Pragmatic language skills

Preverbal

pragmatic

language

Introduction and

responsiveness

Nonverbal

comm.

Social Emotional

attunement

Executive

Function

Negotiation

TJDP [41] ♦ ♦
MEHRI Treatment [42, 43] ♦ ♦ ♦
SENSE Theater [45] ♦ ♦ ♦
S.S.GRIN-HFA [46] ♦ ♦ ♦
FindMe App [47] ♦ ♦
Therapeutic Horse-riding [48] ♦ ♦
FaceSay [49] ♦ ♦
JA Intervention (JASPER) [53, 54] ♦ ♦ ♦
Modified JASPER Intervention—

Parent-child dyad focused [55]

♦ ♦ ♦

Modified JASPER Intervention—

Teacher delivered [51, 52]

♦ ♦ ♦

JASPER—Caregiver Mediated

Model [56]

♦ ♦

JASPER—Caregiver Education

Model [56]

♦ ♦

Improvisational music therapy [57] ♦ ♦ ♦
SummerMAX + MR [39] ♦
Skillstreaming [38] ♦
Building Blocks program—center

based [44]

♦

Building Blocks program—home

based [44]

♦

Emotion recognition training [58] ♦
Seaver-NETT [59] ♦
Mind Reading (MR) computer

program [40]

♦

https://doi.org/10.1371/journal.pone.0172242.t004
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c
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b
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c
o
g
n
it
io

n
le

v
e
l
a
t
e
n
tr

y
.
R

a
n
d
o
m

n
u
m

b
e
r

g
e
n
e
ra

to
r

u
s
e
d

to
a
s
s
ig

n
p
a
rt

ic
ip

a
n
ts

to
g
ro

u
p
s

fo
llo

w
in

g
s
c
re

e
n
in

g
.

N
o

b
lin

d
in

g
o
f
p
a
rt

ic
ip

a
n
ts

o
r

th
e
ra

p
is

ts
re

p
o
rt

e
d
.

C
o
d
in

g
o
f
c
o
m

m
u
n
ic

a
ti
o
n

a
c
ts

c
o
m

p
le

te
d

b
y

in
d
e
p
e
n
d
e
n
t
c
o
d
e
rs

,
w

it
h

v
id

e
o
s

n
u
m

b
e
re

d
to

d
is

g
u
is

e
g
ro

u
p

a
s
s
ig

n
m

e
n
t
a
n
d

te
s
ti
n
g

ti
m

e
.

A
d
e
q
u
a
te

q
u
a
lit

y
:
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c
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c
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b
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e
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P
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p
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c
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c
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c
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b
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c
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b
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c
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b
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c
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b
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c
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b
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p
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c
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p
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c
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b
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b
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c
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c
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c
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c
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c
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b
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p
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p
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d
e
q
u
a
te

q
u
a
lit

y
:

6
4
%

H
o
p
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c
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c
u
s
e
d
,
c
o
m

p
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p
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b
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c
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c
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b
lin

d
in

g
o
f
p
a
rt

ic
ip

a
n
ts

o
r

in
v
e
s
ti
g
a
to

rs

re
p
o
rt

e
d

fo
r
p
ra
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u
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h
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c
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c
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c
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b
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c
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c
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h
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c
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c
a
ti
o
n

a
n
d

te
s
ti
n
g

ti
m

e
.

G
o
o
d

q
u
a
lit

y
:
7
9
%
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n
d
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c
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p
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c
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p
is

ts
n
o
t

re
p
o
rt

e
d
.
V

id
e
o

c
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c
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c
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b
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c
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e
r

a
s
s
e
s
s
m

e
n
ts

a
d
m

in
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b
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c
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d

)

Pragmatic language interventions for children with ASD
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e
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d
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%
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intervention initially reported by Kasari, Freeman [53]. Originally a clinic based, therapist

facilitated, individual, child-focused intervention for joint attention skills, JASPER approach

was first modified to include a focus on the parent-child dyad [55]. It was later trialed as a

teacher delivered, school-based intervention [51, 52]. Most recently JASPER was implemented

via two models of parent delivered intervention: 1) Caregiver Mediated Model (CMM); and 2)

Caregiver Education Model (CEM) [56]. Education of the parent was the focus of these

approaches, with CMM being delivered by the therapist to both the child and parent in a one-

on-one setting at home, and CEM delivered in a group setting with parents only. Additionally,

Lopata, Thomeer [39] studied a treatment protocol which combines the intervention

approaches reported on by Lopata, Thomeer [38] and Thomeer, Smith [40].

The mode of delivery and focus subject of the interventions varied across the studies. Prag-

matic language skills were targeted in a group setting in nine intervention protocols. Of those

nine approaches, five were child directed interventions, one focused on educating parents

[56], and three focused on both the children and parents. An individual approach to interven-

tion was taken in 11 studies, of which seven were child focused. The remaining four individual

interventions focused on the child and the parent through direct intervention of the therapist

with the child, along with training parents in therapeutic techniques to support their child. A

combination of group and individual activities were employed in two interventions and both

of these focused on the children only [41, 59].

Clinics were the setting for 15 of the interventions, and five of these also included out of ses-

sion practice either at home or in the community. All clinic based interventions were facili-

tated by a therapist trained in the particular intervention program, with one also utilising the

parent as an interventionist while completing computer based activities [41], and one includ-

ing the use of typically developing peers in the group intervention [45]. Three interventions

were implemented in the child’s home and these were all facilitated by a trained therapist. The

child’s school was the setting for two interventions, with one being a therapist facilitated com-

puter based intervention [49] and the other being facilitated by teachers who were trained in

the intervention procedures by therapists [51, 52].

Interventions varied in frequency (i.e., the number of times the intervention is provided per

day or per week) and total intervention duration (i.e., the time period over which the interven-

tion is presented). The shortest intervention was the Emotion Recognition Intervention [58]

which was conducted over four weeks; totalling four hours of intervention. The longest inter-

vention was the MEHRI treatment [42, 43] implemented over 12 months, totalling 104 clinic

hours and 1,092 home-based hours. Eight of the interventions had a total duration of 10–15

weeks, with the most frequently occurring duration being 12 weeks. Eight interventions were

implemented in fewer than 10 weeks, and four interventions lasted 26 weeks or more. The

intervention with the lowest intensity was the improvisational music therapy [57], which

required 30 minutes of intervention per week. The most intense intervention was Skillstreatm-

ing and SummerMAX + Mind Reading which involved five daily 70-minute treatment

“cycles”, five days per week for five weeks, equating to 29 intervention hours per week [39].

The most common session frequency was weekly, with 11 interventions running weekly ses-

sions with the interventionist. Only two studies reported an expected frequency for home-

practice between sessions, and both interventions required daily practice. Five interventions

ran on at least a daily basis, with a modified JASPER intervention occurring twice daily [51,

52] and Skillstreatming and SummerMAX + Mind occurring five times daily [38]. The least

frequently occurring intervention sessions occurred in the Building Blocks program—home

based [44], with the clinician visiting the participant’s home every other week; no specific prac-

tice between sessions were described.
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A synthesis of the pragmatic language skills targeted by each intervention is provided in

Table 4. The most frequently targeted skill was nonverbal communication with 14 interven-

tions focusing on the use and interpretation of gesture, facial expressions and/or tone of voice.

Introduction and responsiveness was the target of 10 interventions, 10 interventions also tar-

geted preverbal social communication behaviours, and 4 interventions targeted social emo-

tional attunement. No one intervention reported targeting all pragmatic language skills

adopted for this review, and no intervention targeted the skills of executive function or

negotiation.

Control groups. All participants included in control groups had a diagnosis of ASD.

Seven studies assigned control participants to waitlisted control groups who served as a no-

treatment comparison during the intervention phase of the project then went on the receive

the intervention at a later stage. Control participants in five studies attended clinic sessions at

the same frequency as the intervention group, but participated in activities that were hypothe-

sised not to treat the targeted skill set (e.g., computer based drawing activity, facilitated play

with toys). Control groups in nine studies were assigned to a treatment as usual group where

the “usual treatment” reflected typical intervention practice in the setting in which the study

was set (e.g., typical preschool program, an alternative social skills program with differing

intervention practices [46, 51]).

Methodological quality. A description of the methodological quality and Kmet ratings of

the included studies is provided in Table 5. One study, reporting on the effectiveness of Sum-

merMAX + Mind Reading [39], was rated as having strong methodological quality using the

Kmet checklist. Good methodological quality was measured in 8 of the papers. One of these

reported on results of The Junior Detective Program [41], one reported on the MEHRI treat-

ment [42], three reported on different adaptations of JASPER [51, 52, 55], one reported on

Skillstreaming [38], one reported on the Seaver-NETT program [59], and one reported on the

Mind Reading computer program [40]. Adequate methodological quality was rated in 9

papers, and the remaining 2 were rated as having poor methodological quality.

Risk of bias in studies. All studies reported randomisation of participants to groups, and

10 detailed the procedures for random allocation in detail. The remaining 11 studies did not

report on the generation of the allocation of participants to groups and so the risk of bias in

these studies is unclear. All included studies were at risk of bias due to challenges in blinding

of participants, their families and those involved in administering the interventions; an

acknowledged difficulty in designing clinical intervention research [61]. However, blinding of

outcome measurements was reported in eight studies that utilised observational measures of

pragmatic language [42, 43, 51–53, 55–57]. In these studies, video recorded observations were

coded and rated by independent researchers unaware of the participants’ group allocation or

time in the study when the observations were collected. Raters in three of the studies were also

blind to the purpose of the study [51–53]. Two further studies reported observational measures

of pragmatic language, but it is not clear whether observers were blinded [49, 54]. The risk of

bias in the outcome measurements of all other studies is either evident or unknown. The

researchers either administered assessments directly to the child, or collected information via

parent survey and are at risk of bias due to unclear reports of blinding for child directed assess-

ments, and an inability to blind parent-rated outcome measurements.

Sample size calculations were reported and an appropriate sample size was used in 9 stud-

ies, leaving the risk of bias unclear in the remaining 12 studies. A potential invested interest

bias was apparent in a number of studies, with authors having conducted previous research on

the same topic, or being involved in the development of the intervention protocol being inves-

tigated [38–41, 53–56].
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The fail-safe N calculated during meta-analysis was 108, meaning as many nil effect studies

would need to have been conducted and not published in order to negate the observed effect

of the included studies. Such a large N-value indicates a low risk of publication bias.

Effects of interventions: Meta-analysis results

Fifteen of the 21 studies were included in the meta-analysis. Three studies [40, 46, 57] could

not be included in the analysis as the data required for calculations were not reported. The

authors were contacted to collect the required data needed for the meta-analysis, but none of

the authors responded to the requests. A further two studies were excluded [42, 53], as they

reported on the same sample as two other studies [43, 54], but used outcome measures that

evaluated a narrower range of pragmatic language skills. One final study was excluded as it

reported on 12-month follow up data only [52]. Seven studies measured social communication

using more than one instrument. A single outcome measure was extracted for inclusion in the

analysis from four of these studies, as the measure chosen was likely to reflect a more compre-

hensive suite of pragmatic language skill than the others reported [39, 54–56]. The remaining

three articles reported two or more similar measurements of a single pragmatic language con-

struct [41, 43, 51], so the mean scores were averaged and pooled standard deviations were cal-

culated for each study for use in the analysis. There were 17 participant samples across the 15

included studies, as two studies contained two intervention groups [44, 47].

Overall treatment effects were calculated for pragmatic language interventions on pre-post

outcome measures. Sub-group analysis was conducted to compare the effect as a function of

three intervention characteristics: 1) setting (i.e., clinic, home, school), intervention focus (i.e.,

child focused, parent focused, or both), and mode of delivery (i.e., group interventions, one-

on-one interventions or both). Further analysis was conducted to detect whether participant

age, outcome measure type, intervention setting, focus or mode of delivery mediated interven-

tion effect. Between groups analysis was also conducted to compare post-intervention scores

with control groups, grouped by control condition type. Three control condition types were

included: 1) waitlisted control groups where participants served as an untreated comparison

group who eventually went on to receive the intervention; 2) treatment as usual control groups

where participants received interventions typically prescribed in the clinic or school in which

the intervention was set; and 3) alternative treatment controls where participants attended the

clinical setting but participated in an activity that reflected the intervention approach without

the activity that was thought to be the agent of change.

Overall effect of pragmatic language interventions. Effect sizes ranged from 0.162 to

1.288 in the pre-post intervention within groups analysis, as shown in Fig 2. Of the 17 inter-

vention groups sampled, 24% produced a large effect, 29% proceed a medium effect, and 29%

produced a small effect. An effect size < 0.2 was measured in 18% of the intervention groups.

A small but significant post-intervention between-groups total effect size was found, favouring

pragmatic language interventions for children with ASD (z(17) = 2.889, p = 0.004, Hedge’s

g = 0.274, 95%CI = 0.088–0.460). The overall intervention effect was moderate (z(17) = 6.642,

p< 0.001, Hedge’s g = 0.500, 95%CI = 0.352–0.647). The between-study heterogeneity was not

significant (Q(16) = 19.413, p = 0.248), and 17.570% of true variability (I2) could be explained

by individual study characteristics. Following the subgroup analysis of intervention character-

istics meta-regression analysis was performed to further explain variability in the results.

Effect size as a function of intervention characteristics. Figs 3 to 5 indicate the effect

sizes of pragmatic language interventions grouped by setting, focus and mode of delivery

respectively. Interventions set in the clinic demonstrated a significant, moderate effect size (z

(12) = 5.758, p< 0.001, Hedge’s g = 0.535, 95%CI = 0.353–0.718), which was the largest effect

Pragmatic language interventions for children with ASD

PLOS ONE | https://doi.org/10.1371/journal.pone.0172242 April 20, 2017 24 / 37

https://doi.org/10.1371/journal.pone.0172242


size calculated as a function of setting. Interventions set in the school were approaching signifi-

cance, with a small effect (z(3) = 1.925, p = 0.054, Hedge’s g = 0.408, 95%CI = -0.007–0.824),

and interventions set in the home did not have a significant effect on improving pragmatic lan-

guage skills when compared to the other settings (z(2) = 1.846, p = 0.065). However, these

results should be interpreted with caution as only two studies were set in the home and just

one at school compared to 12 in the clinic setting group. Approaches that integrated a care-

giver into the program via education and/or coaching in intervention techniques demon-

strated a significant, moderate-large effect (z(4) = 5.265, p< 0.001, Hedge’s g = 0.760, 95%

CI = 0.477–1.043), while the intervention that focused on parent education only had no signifi-

cant impact on the pragmatic language skills of children with ASD (z(1) = 0.341, p = 0.733).

The majority of studies focused on administering the intervention directly to the children with

ASD, and these interventions demonstrated a significant, moderate effect (z(12) = 5.842,

p< 0.001, Hedge’s g = 0.482, 95%CI = 0.320–0.644). Again, caution is required in interpreting

these results as there is only one study in the parent focused group, and 12 and 4 in the child

focused and combined child and parent focused groups respectively. Whether interventions

Fig 2. Within intervention group pre-post meta-analysis. Notes: Hedge’s g interpreted as per Cohen’s d conventions:�0.2 = negligible

difference, 0.2–0.49 = small, 0.5–0.79 = moderate,� 0.8 = large.

https://doi.org/10.1371/journal.pone.0172242.g002
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were administered to a group, the individual or both, effects were significant and moderate in

size. Group interventions produced the largest effect of the three modalities (z(5) = 3.811,

p< 0.001, Hedge’s g = 0.553, 95%CI = 0.269–0.838).

Factors mediating intervention effect. No differences were detected in outcomes as a

result of participant age or method of pragmatic language measurement (i.e., parent report,

observation, or lab task). The analysis of intervention characteristics indicated that interven-

tion setting and mode were not significant mediators of intervention effect. However, inter-

vention focus (e.g. child, parent or child and parent) was found to be a significant mediator of

pragmatic language outcomes (F(2) = 4.17, p = 0.0381), accounting for all of the between-

study variance in the model (R2 = 100%). Lastly, as there was a concordance between increased

age and receiving intervention in a group, participant age was examined in relation to mode.

This did not produce a significant result, indicating age did not mediate the effect of mode of

delivery (i.e., individual, group, or both).

Effect of pragmatic language interventions compared with comparison groups. As

shown in Fig 6, pragmatic language interventions for children with ASD showed a moderate,

significant effect when compared to the waitlisted control group (z(7) = 2.780, p = 0.005,

Hedge’s g = 0.5.18, 95%CI = 0.153–0.883). Customised pragmatic language interventions did

not have a significant effect when compared to an alternative treatment (z(5) = 1.560,

p = 0.119) or treatment as usual (z(5) = 0.222, p = 0.824). Effect size of intervention compared

to waitlisted controls was similar to that of the overall pre-post results for all interventions.

Fig 3. Within intervention group pre- post- meta-analysis, grouped by setting. Notes: Hedge’s g interpreted as per Cohen’s d

conventions:�0.2 = negligible difference, 0.2–0.49 = small, 0.5–0.79 = moderate,� 0.8 = large. Clinic: participants attended the

interventionists premises; Home: clinicians visited participant’s home OR parents administered intervention at home; School: intervention

was carried out at the participants’ school outside of the normal curriculum.

https://doi.org/10.1371/journal.pone.0172242.g003
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Discussion

This study aimed to review and analyse the evidence-base for interventions to improve prag-

matic language skills in children with ASD. Using procedures as outlined by the PRISMA

statement [62], a systematic review and meta-analysis of RCT studies were conducted.

Participants in all 21 included papers were of pre-school or elementary/primary school age.

Associations between early intervention for children with ASD and reduced symptom severity

in the long term are widely accepted. Similarly, gestural non-verbal joint attention has been

shown to be predictive of later language acquisition in children with ASD [5]. As such, provid-

ing effective interventions for early developing pragmatic language skills to verbal and mini-

mally verbal pre-school aged children is likely to have a crucial impact on future social and

linguistic development. The two interventions producing a large effect on pragmatic language

for the 0–5 year age group were clinic-based approaches that focused on developing functional

language use [42–44]. Other interventions for this age group targeted giving and responding

to non-verbal communication acts to engage in joint attention with a social partner, produced

negligible to moderate effect sizes, indicating a need for further development and investigation

of these interventions.

Interventions for children aged 6–12 years broadly targeted children without any comorbid

language or neurodevelopmental disorders. A similar gap is highlighted in the boarder lan-

guage and communication intervention literature for minimally verbal children with ASD in

Fig 4. Within intervention group pre- post- intervention meta-analysis, grouped by therapy focus. Notes: Hedge’s g interpreted as

per Cohen’s d conventions:�0.2 = negligible difference, 0.2–0.49 = small, 0.5–0.79 = moderate,� 0.8 = large. Child: interventions were

administered to the participants only either in groups or individually; Child and parents: parent training and//or education were integrated into

intervention sessions either concurrently with the child/ren or in separate sessions; Parent: sessions only involved parent education.

https://doi.org/10.1371/journal.pone.0172242.g004
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this age group [6]. Studies of older children, like those included in this review, focus on verbal

children and it is suggested that adapting interventions designed for younger children with

ASD could provide potential intervention approaches for older, minimally verbal children

with ASD [6]. Given the large effect of interventions such as Building Blocks in targeting prag-

matic language in under five year olds [44], adaptations of these approaches may be a viable

option for further investigation for minimally verbal older children with ASD. Randomised

controlled trials assessing pragmatic language outcomes following the introduction of an alter-

native support for the production of language (e.g., Picture Exchange Communication System

(PECS), or the use of speech production applications/devices), of which this review found

none, could also provide future evidence for interventions appropriate to this population.

This review did not find any evidence for any effective pragmatic language interventions

for adolescents with ASD, highlighting a gap in the continuity of effective interventions for

individuals with ASD as their social environment evolves and becomes more complex. A more

multifaceted set of pragmatic language skills is required as children continue to develop from

early childhood into adolescence and adulthood. Pragmatic language interventions that recog-

nise the increasing complexity of social interactions would aid in the reduction of the long-

term psychosocial impacts that these deficits can have on the development of quality relation-

ships [14], which in turn can reduce social exclusion and promote resilience [63].

Intervention was provided in a group setting in 13 of the studies. At an aggregate level, the

group interventions were significantly more effective than individually focused interventions,

Fig 5. Within intervention group pre- post- treatment meta-analysis, grouped by mode. Notes: Hedge’s g interpreted as per Cohen’s d

conventions:�0.2 = negligible difference, 0.2–0.49 = small, 0.5–0.79 = moderate,� 0.8 = large. Individual: interventions were administered

in a one-on-one setting; Group: interventions were administered to participants in small groups; Both: sessions were comprised of individual

and group aspects.

https://doi.org/10.1371/journal.pone.0172242.g005
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but by a small magnitude. Interestingly, a majority (80%) of the group-based interventions

were also focused on the older age cohort (6–12 years), potentially mediating the sub-group

analysis by mode. However, the results of the meta-regression indicate that interventions deliv-

ered at different ages resulted in similar outcomes. The notion that group interventions have a

greater impact than individual approaches is reflected in the results of one included study that

found a group intervention produced a large effect size, compared to the moderate effect pro-

duced by same intervention, but implemented in a one-on-one setting [44]. This highlights the

need for further investigation as to the ideal setting for pragmatic language interventions and

the factors that mediate change. Individual interventions could potentially be enhanced

through the inclusion of techniques used in the group interventions, but a knowledge gap is

evident in the included studies as to the factors that may have mediated the changes measured

in each intervention. Data from much larger participant samples than those included in this

review would need to be collected in order to reliably analyse mediating and moderating fac-

tors. However, if the mediating and moderating factors that positively influence intervention

outcomes were known then those factors that had largest influence on change could be incor-

porated into individual interventions in order to enhance their effectiveness.

Notably, groups were comprised exclusively of peers with ASD in all interventions, with the

exception of SENSE Theater which included typically developing peers [45]. This is contrasted

by a systematic review of peer-mediated interventions for children with ASD, in which a

majority of studies (34 of the 42) included peers without a disability [64]. There is emerging lit-

erature suggesting that the use of typically developing peers in group interventions increases

Fig 6. Between intervention groups post-score meta-analysis, grouped by control group type. Notes: Hedge’s g interpreted as per

Cohen’s d conventions:�0.2 = negligible difference, 0.2–0.49 = small, 0.5–0.79 = moderate,� 0.8 = large. Alternative treatment: control

groups attended an activity that reflected aspects of the intervention without the components thought to be crucial in improving pragmatic

language; Treatment as usual: control groups received the intervention or education program typically administered in the intervention

setting; Waitlisted control: control groups served as an untreated comparison.

https://doi.org/10.1371/journal.pone.0172242.g006
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the social interactions of children and adolescents with ASD, and aid in skill maintenance and

generalisation in the long term [65]. It is possible then, that the inclusion of typically develop-

ing peers has the potential to further increase the effectiveness of the group interventions

included in this review; clearly this is an avenue worth exploring.

Skill generalisation is a continuing problem for social interaction interventions for children

with ASD [66]. Decontextualised learning has been identified as a barrier to generalisation in

other social skill interventions for children with ASD and recommendations such as home-

based practice, parent involvement in therapy, and practice with a variety of people and set-

tings have been made to aid generalisation [67–69]. A majority of included pragmatic language

interventions (71%) included in this review were set in the clinic and approximately half of the

interventions (11) included strategies for generalisation, such as the involvement of parents in

interventions and the inclusion of out-of-session practice. The clinic was found to be the most

effective setting when compared to home or school, and even though strategies to enhance

skill generalisation were included in most of the clinic-based interventions, little is known

about whether these strategies were effective. Outcome measurement often assessed pragmatic

language in the context in which the intervention was administered or via a decontextualised

assessment instrument, so conclusions cannot be drawn as to the generalisability of skills fol-

lowing these interventions. This highlights the need for researchers to consider including

assessments in their investigations that capture behavioural observations of pragmatic lan-

guage skills in varying contexts. Additionally, clinic-based interventions can be inaccessible to

some families because of financial or logistical limitations, and there can be a limited availabil-

ity of therapists in some locations, particularly in rural settings. These factors highlight the

need for further development and research to enhance the effectiveness of school based inter-

ventions, or programs that increase the effectiveness of parents as interventionists in the

home.

This review found that the person(s) of treatment focus was the only variable identified as

being a significant mediating factor in the meta-regression. Interventions that focused on

treating the child as well as coaching parents in intervention techniques produced the greatest

effect, with some of these interventions occurring in the home, and others occurring in the

clinic. These results are mirrored in a recent review of spoken language interventions for chil-

dren with ASD. The review found approaches that included both the clinician and parent in

the delivery of therapy produced a significant, moderate effect in comparison to approaches

delivered by the clinician or parent only [15]. Results from both reviews are in contrast to the

findings of a review of parent-mediated interventions for children with ASD. Specifically, the

review of parent-mediated interventions found mixed results as to the effectiveness of such

approaches in improving language and social communication in young children with ASD

[70]. However, the importance of including parents in interventions for children with ASD is

also recognised in the same review due to a caregiver’s capacity to provide intervention early,

and across a variety of environments and people.

Interestingly, one intervention included in this systematic review, investigated the effective-

ness of parent training seminars without the child being present [56]. That study produced a

negligible effect in comparison to other interventions that were delivered directly to the child

or child-parent dyad (see Fig 4). If parents are to implement interventions in the home to

enhance treatment efficacy, then generic training seminars may not be the ideal approach. Cli-

nicians should also observe the parent-child interaction in order to customise training to the

family, and provide parents with specific feedback on progress. The rationale provided by the

authors for studying a caregiver-training only intervention was to provide assistance to low
resourced families who might not otherwise be able to access intervention services. Given the

negligible effect of this delivery model, further investigation of caregiver-training approaches
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is needed. Establishing the appropriate balance between the clinician and parent components

of interventions could increase effectiveness and accessibility to services. Clearly, there is a

need for further research in the area of parent-mediated interventions for improving prag-

matic language in order for stronger conclusions to be drawn.

Pragmatic language encompasses a complex skill set; the execution of which needs to be

constantly adjusted in dynamic social environments. As such, assessing pragmatic language is

challenging for clinicians and researchers alike. In assessing pragmatic language outcomes, 10

studies included in this review utilised parent report rating scales or lab-based assessments

administered to the child. The results of the meta-analysis indicate that a larger effect size is

likely to be detected when pragmatic language is measured through these types of measures

when compared to observational measures. The potential introduction of bias through the use

of parent questionnaires has already been discussed in this paper due to the inability to blind

caregivers to treatment conditions. Additionally, the structured nature of standardised lab-

based assessments fails to capture the complex dynamics of the social context and is often not

the ideal assessment medium for children with ASD. Eleven included studies utilised observa-

tional ratings of pragmatic language skills. While these produced only a small effect size in

comparison to other types of outcome measures, the ecological validity of these outcomes mea-

sures is recognised and perhaps provide a truer indication of the effect of the interventions

studied. However, if researchers and clinicians are to use observational measures of pragmatic

language, further investigation of the psychometric properties of available instruments is

required. While the inter-rater reliability of observational measures is commonly reported in

the included studies, other psychometric properties such as, internal consistency, validity and

responsiveness, of the measures is mostly unknown.

A majority of the interventions reviewed (14 out of 20) targeted non-verbal communica-

tion, a hallmark impairment of ASD [71]. Skills were usually targeted in isolation with just

seven interventions targeting a combination of pragmatic language skills. With the expanding

definition of pragmatic language comes a need for interventions to target a wider skill set,

especially in the over 5-year age group. No one intervention included in this review targeted

all of pragmatic language skills, and additionally, none of the studies targeted the skills of exec-

utive function or negotiation. Targeting skills in isolation neglects the dynamic and complex

nature of social interactions. It is possible that interventions that target one skill show a large

effect, but are not as clinically beneficial as more holistic approaches that obtain smaller effects.

More research is required into the effectiveness of interventions that target a more comprehen-

sive skill set for pragmatic language.

Only one study differentiated groups by the presence or absence of an intellectual disability

[49]. The intervention group with participants who did not have an intellectual disability dem-

onstrated a large treatment effect. This is contrasted against the moderate effect measured in

the intervention group of children with ASD with an intellectual disability who received the

same intervention. This could mean that children without an intellectual disability gain more

from pragmatic language interventions; however, due caution needs to be exercised here and

more research is required comparing the cognitive profiles of children with ASD and the

impact this has on intervention effectiveness. These findings also emphasise the heterogeneity

in autism profiles and the need to consider factors that might mediate an intervention’s effect

in order to make interventions as beneficial as possible.

The longitudinal benefits of the included interventions are mostly unknown. Follow-up

data were reported in nine papers with times ranging from 5-weeks to 12-months post-inter-

vention. Given that individuals with ASD experience pragmatic language impairments into

adulthood [14], there is a need for researchers to track the benefits of interventions overex-

tended time frames to evaluate their effectiveness in improving long-term social functioning.
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Finally, results of the meta-analysis showed that treatment effects were greatest when com-

parison groups received no treatment (i.e., waitlisted controls), and the effect of tailored prag-

matic language interventions was negligible in comparison to the treatment as usual control

conditions. Again, these results are mirrored the findings of a review of spoken language inter-

ventions for children with ASD; targeted interventions were no more effective in improving

spoken language than comprehensive ASD interventions [15]. Intervention approaches for

improving pragmatic language, trialled with children with ASD show some promise; however,

factors that might mediate greater change and the generalisation of skills need further investi-

gation. In summary, we need a greater understanding of: a) how cognitive and language pro-

files influence treatment effects; b) the most effective intervention setting and intervention

agents to achieve large effects; and c) the inclusion of more strategies to enhance skill

generalisation.

Limitations

Great care was taken during the process of this review in order to minimise the introduction

of bias. A comprehensive search was conducted including relevant databases alongside a num-

ber of professional and academic information sources. Abstract screening for study selection

and ratings of methodological quality were conducted by two independent researchers with

acceptable levels of interrater reliability. Despite its methodological rigour, this review is sub-

ject to a number of limitations. Quasi-experimental design studies and single case experimen-

tal designs were excluded from the review. The choice to include randomised study designs

only when evaluating interventions for children with ASD could confound results given the

potential for high levels of heterogeneity in participant samples. The included studies are also

at risk of bias due to limitations in methodological design or reporting. The potential for

within-group heterogeneity in samples of children with ASD, coupled with incomplete control

for confounding variables and inadequate blinding, somewhat limits the conclusions that can

be generalised to the broader population of children with ASD. With the exception of partici-

pant age, this study was also unable to address whether other participant characteristics (e.g.,

expressive or receptive language ability, autism symptom severity, cognitive ability) impacted

on the effect of the included interventions. This was due to inadequate reporting of participant

demographic and diagnostic variables.

Conclusions

The consequences of the social communication impairments in children with ASD are far

reaching and life-long, and tailored pragmatic language interventions have the potential to

reduce these impacts for children with ASD. This review of pragmatic language interventions

for children with ASD found a number of promising approaches. Findings of this meta-analy-

sis suggest that the person(s) of focus is a significant mediator of intervention effect, but the

age of participants is not, suggesting that regardless of age, the child with ASD and their parent

must be actively included in an intervention in order to maximise benefits. Further, group

interventions appear to be more effective than those delivered one-on-one, and the inclusion

of typically developing peers may have the potential to increase the effectiveness of group

interventions. At this point, the generalisation of pragmatic language skills outside of the clini-

cal context and longitudinal effects of pragmatic language interventions for children with ASD

are largely unknown. There is a need for more studies that investigate: the most effective dos-

age of these intervention approaches; intervention effectiveness when confounding variables

such as language competence or intellectual ability are controlled for; and the development of

interventions targeting pragmatic language skills in adolescents with ASD. The bias introduced
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into a number of studies via the use of parent rated measures of pragmatic language highlights

the need for further development in the area of pragmatic language measurement. Instruments

that capture the complex nature of the social interactions are required so that researchers and

clinicians can obtain unbiased measurements of pragmatic language competence to assess

change following intervention as well as skill generalisation.
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