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Abstract

“Functional speech” by 5 years of age is widely established as increasing the probability of long-term positive outcomes
across a range of domains for autistic individuals. While terms such as “functional” or “useful” speech are often used, what
defines these terms is not well established. Furthermore, most research focusing on language development has emphasized
the transition from little or no language to use of single words, but much less is known about the transition from single
words to phrase speech, which could be equally important. The verb lexicon is foundational to the development of simple,
generative phrases and has been linked to prosocial behaviors and general developmental outcomes including better social
communication skills, socioemotional reciprocity, and nonverbal communication in autistic children. The current systematic
review synthesized information from 20 independent samples to characterize autistic children who transitioned from single
words to phrase speech. On average, 48% of the pooled sample transitioned to phrase speech during the study periods. Results
were highly variable across studies. Participants under the age of 5 years were more likely to transition to phrases than par-
ticipants over the age of 5. Though average standard scores were above 50, children who transitioned to phrases generally
demonstrated below average adaptive and cognitive skills and moderate-high ASD symptomatology. Variable measures of
cognition made it difficult to ascertain patterns in cognitive skills; nonetheless, nonverbal IQ emerged as a salient predictor
of the transition to phrases across studies. More research is needed to better understand who transitions beyond single words,
clinical benchmarks on the way to generative phrase speech and the factors that predict this transition. Such information can
be used to inform clinical decision making and develop or improve targeted interventions based on individual communication
profiles. This could make the use of phrases more likely for a greater number of autistic individuals, increasing the likelihood
that these individuals communicate independently and effectively with others.

Keywords Autism - Phrase speech - Transition - Expressive language - Language development

Introduction associated with non-autistic conditions, language delay is no

longer included in the most recent version of the Diagnostic

Language in ASD

It is widely established that autistic individuals exhibit het-
erogeneous patterns of language profiles and development
(Pickles et al., 2022; Tager-Flusberg, 2016; Thurm et al.,
2015). Due to this heterogeneity in the language skills of
autistic individuals, and to the prevalence of language delay
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and Statistical Manual of Mental Disorders (DSM-5) as a
requisite for an autism spectrum disorder (ASD) diagno-
sis (American Psychiatric Association, 2013). In part, the
decision to remove language delay from the ASD diagnostic
criteria was based on the belief that the importance of lan-
guage ability would more likely be recognized if language
delay was noted separately from ASD diagnoses. The reality
is that language delays are evident in the majority of autistic
children, are often the first signs of atypical development
or a plausible ASD diagnosis (Becerra-Culqui et al., 2018;
Luyster et al., 2011), and may continue to affect autistic peo-
ple into adulthood (Pickles et al., 2014).

Language profiles and trajectories of language devel-
opment in autistic individuals vary across the lifespan to
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such an extent that, by school age, some individuals display
advanced language skills compared to age-matched peers,
while some do not develop functional expressive language,
even as adults (Tager-Flusberg, 2016; Tager-Flusberg &
Kasari, 2013a, 2013b). Estimates of children who remain
minimally verbal (MV) after the preschool years vary based
on how researchers define MV (e.g., no words vs some
single words) and the age and developmental levels of the
research samples involved (Koegel et al., 2020). Historically,
rates of autistic minimally verbal school age children were
estimated to be as high as 50% (National Research Council,
2001; Wing & Attwood, 1987). More recent studies reveal
a lower, but still substantial estimate between 25 and 35%,
despite efforts to increase access to intensive early inter-
ventions (Bal et al., 2020; Norrelgen et al., 2015; Pickles
et al., 2014; Tager-Flusberg & Kasari, 2013a, 2013b). Some
variance within the population of minimally verbal autistic
individuals may be explained by co-occurring disorders of
speech and language such as apraxia of speech; nonethe-
less, these children likely only form a small minority of non-
speaking or minimally verbal autistic children (Chenausky
et al., 2020).

Predictors of Expressive Language Development

A great deal of research has been conducted examining pre-
dictors of expressive language development. Early nonver-
bal skills, such as imitation, have consistently emerged as a
robust predictor of later expressive language development
(Anderson et al., 2007; Ellis Weismer et al., 2010; Pickett
et al., 2009; Thurm et al., 2007, 2015; Wodka et al., 2013).
Early gross and fine motor skills also predict the rate of
language development in autistic children and early adoles-
cents (Bal et al., 2019; Bedford et al., 2016; Iverson, 2022).
Additionally, joint attention, or the ability to share attention
with another person (usually around an object), has been
linked to positive linguistic outcomes (Kasari et al., 2008,
2014; Mundy et al., 1990). The strength of the associations
between various predictors and the development of func-
tional language varies based on the sample being studied,
such as when they were recruited, at what age the predictors
were measured and at what age the outcomes were assessed.
Nonetheless, they each have consistently been associated
with better language outcomes.

Early language skills are another robust factor that emerge
as being related to later language outcomes (Song & So,
2022). In a longitudinal cohort of over 1900 typically devel-
oping infants, language ability at age 4 predicted language
ability at age 7 more accurately than a slew of individual,
familial, and environmental factors, such as preterm birth,
family history of language or speech delays, and maternal
education (McKean et al., 2017). In studies of autistic chil-
dren, having “useful” or “functional” speech by age 5 years
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was a prominent predictor of language in later childhood
and beyond (Billstedt et al., 2007; Yoder et al., 2015).
These findings further emphasize the importance of devel-
oping flexible, generative language as early as possible in
development.

“Functional” Speech and Outcomes

Children who develop “functional” speech by the age of
5 years demonstrate positive outcomes in domains other than
language as well. Such long term positive outcomes include
better adaptive functioning, positive well-being, higher aca-
demic achievement, vocational independence, and participa-
tion in successful social interactions (Friedman et al., 2019;
Gillespie-Lynch et al., 2012; Howlin et al., 2004; Magiati
et al., 2014; Mawhood et al., 2000). Though this association
may be well established, the research literature in this area
is ripe with amorphous terms such as “functional,” “useful,”
or “communicative” speech which lack clear meaning and
overlap in some ways, but not in others.

Some research studies have vaguely attempted to define
these terms, such as “some speech” before 5 years, while
others have attempted to define these terms more concretely
([i-e., “expressive language which is used frequently, com-
municatively, referentially, and in a semantically diverse
manner”’| Billstedt et al., 2007; Yoder et al., 2015). These
imprecise and variable definitions of communicative or
functional speech have existed in the autism language lit-
erature for decades and result in variable definitions of lin-
guistic milestones across studies and results that are difficult
to interpret (Koegel et al., 2020). This lack of clarity makes
the study of these language transitions difficult.

Defining “Functional” Speech

The definition that we propose to use for “functional” speech
is the use of at least two-word phrases which include a noun
and a verb, and which are spontaneous (i.e., not prompted),
socially directed, non-rote, and used differentially across
contexts (i.e., a child who says “open door” when want-
ing to get into a car and “open cookies” when requesting
to open a bag of cookies). This definition has been used in
several previous studies (Bal et al., 2019; Mouga et al., 2020;
Pry et al., 2011; Thurm et al., 2015). Spontaneous, flexible
phrases, particularly verb phrases, are the root of human
communication. While nouns help to identify objects, peo-
ple, and concepts, verbs carry the semantic meaning of a
phrase and encode relationships between people and things
(Hadley, 2014; Hsu et al., 2017).

Expansion of the verb lexicon is foundational to the
development of simple, generative sentences (Hadley, 2006).
Verbs allow individuals to talk about what has happened in
the past, what is happening currently, and what will happen
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in the future. The use of verb phrases (such as those includ-
ing “go,” “open,” or “eat’””) more easily allow for individuals
to communicate their needs as compared to the use of single
nouns.

The onset of verb phrase use has been linked to the devel-
opment of prosocial behaviors as well as general develop-
mental outcomes, including better social communication
skills, socioemotional reciprocity, and nonverbal commu-
nication in autistic children (Bal et al., 2019; Kenworthy
et al., 2012; LeGrand et al., 2021). Furthermore, language
milestones, such as verb phrases, have utility as indicators of
prognosis because these milestones can be readily reported
by parents or caregivers and screened by health profession-
als (Kover et al., 2016). Despite their importance, there is
much that is unknown regarding why and how some children
reach certain linguistic milestones, like phrase speech, and
others don’t.

Recent Efforts to Increase Language

Recent efforts have emphasized early interventions for
nonspeaking children to increase their use of single words
(Hampton & Kaiser, 2016; Hardan et al., 2015; Tager-Flus-
berg & Kasari, 2013a, 2013b). The National Institute on
Deafness and Other Communication Disorders (NIDCD),
a member of the U.S. National Institutes of Health (NIH),
recently released a Notice of Special Interest (NOSI) encour-
aging researchers to submit grant proposals on minimally
verbal and nonspeaking autistic individuals. While these
efforts to understand more about those with very limited
spoken language is important, little is known about why
some autistic individuals who have some words do not
develop spoken language that can be used for participation
in a range of day-to-day interactions across contexts.

Thus, more information is needed about how to iden-
tify and describe the timing of when children attain phrase
speech as well as the characteristics of children who make
the transition to using phrases. Additionally, it will be criti-
cal to examine the predictors of this transition, and expres-
sive language development more broadly, in order to better
understand the immense individual variability of language
outcomes. Such information will begin to allow us to tailor
effective interventions to improve language skills and, there-
fore, improve outcomes across domains for autistic children
(Rose et al., 2020).

Objectives

In an effort to synthesize the current information avail-
able on children who acquire single words but do or do
not yet use phrase speech, the present systematic review
attempts to identify studies which included autistic par-
ticipants who were either nonspeaking or were using some

single words who then, at a later point, had at least some
participants who were speaking in phrases. The aim of
the present paper is to answer the following questions:
(1) What proportion of children in the included studies
developed phrase speech? (2) At what ages did those who
developed phrase speech make the transition? (3) What
were the cognitive, adaptive, and autism symptom profiles
of the children who attained phrase speech? (4) What vari-
ables predicted the transition to phrase speech?

Based on the previous literature outlined above, we
hypothesized that studies with younger participants will
have greater proportions of the sample who transitioned
to phrase speech as compared to studies with older par-
ticipants (Pickles et al., 2014). We also hypothesized that
those with greater cognitive and adaptive skills, and those
with fewer or less severe autism symptom profiles would
have a higher proportion of participants who transitioned
to phrase speech (Ellis Weismer & Kover, 2015). Specifi-
cally, we hypothesized that nonverbal cognitive skills will
likely emerge as a highly salient predictor of expressive
language development and the transition to phrase speech
(Thurm et al., 2007).

Method
Search Procedures

This systematic review was conducted in accordance with
the most recent Preferred Reporting Items for Systematic
Reviews and Meta Analyses (PRISMA) guidelines (Page
et al., 2021) and was registered online with PROSPERO,
the international prospective register of systematic reviews
(registration ID: CRD42022354311). Upon consultation
with Biomedical and Life Science librarians, systematic
searches were conducted to identify empirical articles pub-
lished between April 1966 and August 2022 that exam-
ined the transition from single words to phrase speech in
autistic children. Four electronic databases were used to
identify potential articles for inclusion: PubMed, ERIC,
PsycINFO, and ASHAWire. Specific search terms, which
can be found in Table 1, varied depending on the database
used. In general, the search terms were entered in three
layers. The first included terms related to autism (e.g.,
“ASD” and “autism”), the second included terms related
to language (e.g., “language” and “communication”) and
the final layer included terms related to the types of lan-
guage outcomes and the longitudinal nature of the studies
(e.g., “phrase speech” and “language development”). In
June 2024, this search was updated to identify any addi-
tional relevant articles that have been published since the
original search in August 2022.

@ Springer
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Table 1 Search terms used

Database

Search terms

PubMed

ERIC

(CCCCC(((((autism spectrum disorder[MeSH Terms]) OR (autis*[Title/Abstract])) OR (“ASD”[Title/Abstract])) OR
(Asperger*[Title/Abstract])) OR (pervasive development disorder[MeSH Terms])) AND (language[MeSH Terms])) OR
(communication[MeSH Terms])) OR (spoken language[Title/Abstract])) AND (language development[MeSH Terms]))
OR (language growth[Title/Abstract])) OR (language acquisition[Title/Abstract])) OR (phrase speech[Title/Abstract])) OR
(phrase*[Title/Abstract])) OR (single words|[Title/Abstract])

(TIAB (Autis* OR “ASD” OR Asperger* OR “Autism Spectrum Disorder” OR “Pervasive development disorders” OR “Autis-
tic Disorder”) OR MAINSUBJECT.EXACT.EXPLODE(“Autism”) OR MAINSUBJECT.EXACT.EXPLODE(*Pervasive
Developmental Disorders”)) AND (TIAB (“Spoken language” OR language OR communication OR “language development
disorders” OR “language disorders”) OR MAINSUBJECT.EXACT.EXPLODE(*“Language”) OR MAINSUBJECT.EXACT.
EXPLODE(“Language Skills”) OR MAINSUBJECT.EXACT.EXPLODE(*Verbal Communication”) OR MAINSUBJECT.

EXACT.EXPLODE(*“Language Impairments”) OR MAINSUBJECT.EXACT.EXPLODE(“Communication Disorders”))
AND (TIAB (“Language growth” OR “Language acquisition” OR “Phrase speech” OR Phrase* OR “Single words” OR
“language development”) OR MAINSUBJECT.EXACT.EXPLODE(“Language Acquisition”))

APAPsycINFO

(TIAB (Autis* OR “ASD” OR Asperger* OR “Autism Spectrum Disorder” OR “Pervasive development disorders”” OR “Autis-

tic Disorder”) OR MAINSUBJECT.EXACT.EXPLODE(“Autism Spectrum Disorders”)) AND (TIAB (“Spoken language”
OR “language” OR “communication” OR “language development disorders” OR “language disorders”) OR MAINSUB-
JECT.EXACT.EXPLODE(“Language”) OR MAINSUBJECT.EXACT.EXPLODE(“Communication”) OR MAINSUBJECT.
EXACT.EXPLODE(*“Language Disorders”)) AND (TIAB (“Language growth” OR “Language acquisition” OR “Phrase
speech” OR Phrase* OR “Single words” OR “language development”) OR MAINSUBJECT.EXACT.EXPLODE(“Language

Development™))
ASHAWire

(Abstract: Autis* OR ASD OR Asperger* OR “autism spectrum disorder” OR “pervasive development disorder” OR “autistic

disorder”) AND (Abstract: “spoken language” OR language OR communicat* OR “language development disorder” OR *
child language disorder””) AND (Abstract: “language growth” OR “language acquisition” OR “phrase speech” OR phrase*

OR “single words” OR “language development’)

Inclusion and Exclusion Criteria

Only articles which were peer-reviewed were included; gray
literature, such as conference proceedings, dissertations, or
working papers, were excluded from the initial search. Due
to our specific focus on spoken language, articles which
examined non-spoken communication, such as the use of
augmented and alternative communication (AAC) systems
(e.g., sign language) were excluded. The following pre-
defined inclusion criteria were applied to all articles: (1)
original empirical research study (e.g., no meta-analyses or
review articles), (2) article published or accessible in Eng-
lish, (3) longitudinal design or data collected at least two
times, (4) mean age of sample at first data collection time-
point less than or equal to 8 years of age, (5) sample size
greater than 10, (6) participants, or a subset of participants
from which data could be extracted separately, diagnosed
with autism spectrum disorder (ASD; related diagnoses such
as PDD-NOS or Asperger’s were included), and (7) includes
a standardized measure which indicates that phrase speech
was attained for the sample or a subset of the sample.

Assessing Phrase Speech
Initially, we searched for articles which explicitly described
participants as having phrase speech or not. Surprisingly, it

was rare for published articles to classify participants in this
way. Instead, most articles used standardized assessments
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of language, such as the Preschool Language Scales (PLS;
Zimmerman et al., 2011) or the Mullen Scales of Early
Learning (MSEL; Mullen, 1995). As such, the authors
identified scores or items on these standardized measures
that indicated the child used phrase speech. On the Vine-
land Adaptive Behavior Scales (VABS-II and VABS-III), the
selected item was: “Uses phrases with a noun and a verb”
(Sparrow et al., 2005, 2016). On the PLS-3, PLS-4 and PLS-
5, the selected item was: “Uses different word combinations”
(Zimmerman et al., 1992, 2002, 2011). On the MSEL, the
selected item was: “Uses two-word phrase” (Mullen, 1995).

After identifying specific items which indicated phrase
speech attainment, we determined the lowest possible raw
score that could be obtained on each measure which dem-
onstrated proficiency on the predetermined items related to
phrase speech. Next, we converted these raw scores to age
equivalent scores in order to harmonize data across different
measures. Thus, we yielded a minimum age equivalent for
each measure that suggested phrase speech was attained.
These minimum age equivalents, in addition to more gen-
eral measures of phrase speech such as Autism Diagnos-
tic Observation Schedule (ADOS) module or item-level
responses on the ADOS or Autism Diagnostic Interview-
Revised (ADI-R) Overall Level of Language (OLL) codes
(i.e., ADOS item A1l and ADI-R item 30), were used as cut-
offs to determine whether participants transitioned to phrase
speech over the course of a study (Lord et al., 1994, 2000,
2012) The age equivalent cutoffs were at least 23 months on
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the VABS-II, 21 months on the VABS-III, 24 months on the
PLS-3 and PLS-4, 25 months on the PLS-5 and 22 months
on the MSEL.

We tested the validity of the determined minimum age
equivalents against 15 deidentified clinical cases for whom
we had item level scores. We compared ADOS OLL scores
to the age equivalent score obtained on the MSEL and VABS
during the same assessment period to determine whether
they correspond. In other words, we tested whether those
who were classified as either using phrases or not by ADOS
OLL had age equivalent scores that led to the same con-
clusion based on the minimum age equivalent cutoffs we
calculated. ADOS scores were not available for clinic cases
who received the PLS. As such, we compared the PLS age
equivalent scores to MSEL age equivalent scores to deter-
mine correspondence. This is reported further in the results
section.

The language measures used in the included studies were
those that specifically measured the use of phrase speech.
Accordingly, measures which combined receptive and
expressive scores, such as the Reynell Developmental Lan-
guage Scales total score, or those that only measured expres-
sive vocabulary, such as the Macarthur-Bates Communica-
tive Development Inventory (MB-CDI), did not meet criteria
for inclusion (Fenson et al., 2006; Reynell & Gruber, 1990).

Article Review and Data Extraction

A standardized form was developed to systematically review
and document whether each article in the full-text screen met
specific inclusion and exclusion criteria. When an article
met all inclusion criteria, the standardized form was used
to extract data regarding study design (e.g., sample size,
language measures used), participant characteristics (e.g.,
mean ages across timepoints) and study results (e.g., scores
from language measures across time, portion of sample who
transitioned to phrases, characteristics of participants who
transitioned to phrases, etc.). Data from each of the included
studies was extracted by the first and second authors inde-
pendently and discrepancies were discussed and resolved
together.

Risk of Bias

Two risk of bias assessments were employed to document
the methodological quality of the included studies. The
Newcastle Ottawa Scale (NOS) was used to assess the risk
of bias in nonrandomized cohort studies (n=26; Lo et al.,
2014). The NOS uses a star system, ranging from zero to
nine stars, based on judgment among three domains: selec-
tion of the study groups, comparability of the groups, and
ascertainment of the outcome of interest. Categorical rat-
ings of studies as having a “good,” “fair,” or “poor” quality

was based on total number of stars within each of the three
domains named above.

The Cochrane risk-of-bias tool for randomized trials
(RoB2) was used to assess the risk of bias in randomized
controlled trials (n=3; Sterne et al., 2019). Risk of bias was
assessed in 5 domains: Randomization process, deviations
from intended interventions, missing outcome data, meas-
urement of the outcome, and selection of the reported result.
Categorical ratings of overall risk of bias for each study was
provided based on the ratings from each domain. Studies
were rated as having a “low” or “high” risk of bias, or as
having “some concerns.” The first and second authors inde-
pendently assessed risk of bias in all of the included studies
and discrepancies were discussed and resolved together.

Results
Assessing Phrase Speech

Four out of five cases on the MSEL and 4 out of 5 cases on
the VABS-II were classified correctly based on ADOS OLL
score. Four out of five cases on the PLS-5 were classified
correctly based on MSEL age equivalent cut off.

Study Selection

The initial search garnered 2197 articles; after removal
of duplicates (n=351), 1846 articles remained. All non-
duplicated articles were imported into Zotero, a free and
open-source citation management software. Initially, titles
and abstracts were screened to exclude articles (n=1585)
which were clearly not relevant for the aims of this review
(e.g., outcome variables not related to language, not an
empirical article, study sample not diagnosed with ASD,
etc.), ensuring that any potentially relevant articles were
retained. After title/abstract screening, two reviewers
independently completed full text scans of all remain-
ing articles (n=261). Meetings were held weekly for the
reviewers to discuss inclusion/exclusion decisions for
each article, reconcile discrepancies, and confirm the final
selection of articles which met all inclusion criteria and
which were included in the current review. Of the 261 arti-
cles which underwent full text scans, the two independent
reviewers demonstrated 95% agreement on final inclusion
(x=0.80) and 85% agreement on data extraction. Specifi-
cally, regarding discrepant data extraction between the two
independent reviewers, consensus on sample characteris-
tics (such as whether the sample had confirmed diagnoses
of ASD) had to be reached for 16 articles, consensus on
the language measures used had to be reached for 10 arti-
cles, consensus on the data from those who transitioned
to phrases (such as age equivalents or proportions of the

@ Springer
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sample who transitioned) had to be reached for 7 articles,
and consensus on whether an article was original research
had to be reached for one article.

Of the 261 articles remaining, 234 were excluded for
the following reasons: non-empirical research (n=4),
article not available in English (n=2), ASD diagnosis
not confirmed (n=33), sample size less than or equal to
10 (n=18), study design not longitudinal (n =46), mean
age at study entry less than or equal to 8 years (n=7),
mean scores on standardized measures not reported in
text (n=17), lack of standardized metric which indicated
phrase speech attainment (n=98), and articles meeting
all criteria above but none of the participants met the
threshold of transitioning to phrase speech based on cut-
offs described previously either because they began the
study with too much language (n=15) or never successfully
transitioned from single words to phrase speech (n=4). Of
the 27 remaining articles which met all inclusion criteria,
14 included overlapping samples. In the case of overlap-
ping samples, the article with the larger sample size was
retained; as a result, 7 studies were excluded (Davidson
& Ellis Weismer, 2017; Ellis Weismer & Kover, 2015;
Haebig et al., 2013; Leonard et al., 2015; Pry et al., 2011;
Siyambalapitiya et al., 2022; Zhou et al., 2019). Finally,
three additional articles which met all inclusion criteria
were identified by hand during literature searches and
were subsequently included (Flanagan et al., 2019; Mayo
et al., 2013; Paul et al., 2008). In June 2024 when the
updated search for articles was completed, six additional
articles were identified as meeting all inclusion criteria
(Broome et al., 2023; Tao et al., 2023; Kasari et al., 2023;
Kushner et al., 2023; Latreche et al., 2024; Oosting et al.,
2024). These articles were subsequently added to the final
list of articles included in the current systematic review.
Twenty-nine articles were included in the current system-
atic review. See Fig. 1 for the PRISMA flow diagram of
article selection.

Additionally, a number of studies (n = 14) did not meet
inclusion criteria but provided useful and specific infor-
mation regarding the age of transition from single words
to phrase speech in their sample (Goodwin et al., 2015;
Grandgeorge et al., 2009; Kover et al., 2016; Lin et al.,
2012; McFayden et al., 2022; Ohashi et al., 2012; Ornitz
et al., 1977; Pickles et al., 2009, 2022; Pry et al., 2005;
Silverman et al., 2002; Whiteley, 2004; Wickstrom et al.,
2021; Xiong et al., 2024). Such studies were not included
in the systematic review because of the outcome meas-
ures used (e.g., RDLS), participants included without con-
firmed ASD diagnosis, and ages outside of the inclusion
range. Nonetheless, we decided to include a paragraph
describing the ages at which these participants transitioned
to phrases due to their direct connection with the aims of
this research.

@ Springer

Risk of Bias

Ratings from the NOS indicated 8 studies (28%) had “good,”
1 study (3%) had “fair,” and 17 studies (59%) had “poor”
quality. Ratings from the ROB2 indicated that 2 studies
assessed had “low” risk of bias and the other had “some
concerns”. This information can be found in Table 2. The
independent reviewers demonstrated 68% agreement on the
risk of bias ratings; consensus had to be reached on six NOS
ratings and one ROB2 ratings.

Characteristics of Included Studies

Table 2 describes the characteristics of all studies included
in the current systematic review, including the sample
characteristics (e.g., sample size, age), language measures
used, main findings in relation to phrase speech transition,
and characteristics of the participants who transitioned to
phrases.

Measures

Fifteen (52%) studies used the MSEL expressive language
subdomain, 5 (17%) used item-level responses from the
ADI-R, ADOS, or Social Communication Questionnaire
(SCQ; Rutter et al., 2003), 2 (7%) used ADOS module, 3
(10%) used the PLS expressive communication subdomain,
1 used binary categorizations of phrase speech based on
observation (3%), 1 used categorizations set forth in Tager-
Flusberg et al., (2009 [3%]), 1 (3%) used VABS expressive
language subdomain, and 1 (5%) used the Assessment of
Phase of Preschool Language (APPL) to characterize par-
ticipants’ language.

Characteristics of Sample who Transitioned to Phrases

Of the 29 included studies, six (21%) did not provide any
descriptive information regarding the subset of partici-
pants who transitioned from single words to phrase speech
throughout the course of the study. Of the 23 studies which
did, demographic information on gender, race, and/or car-
egiver education can be found in Table 1.

Age of Transition Across all included studies, 1389 par-
ticipants (46.5%) transitioned from single words to phrase
speech. Only one study reported the age at which phrases
emerged for their sample; the mean age was 58.7 months
(SD=14.7; Mouga et al., 2020).

Next, we looked specifically at studies which reported
on language data for children more than 5 years of age. On
average, samples with a mean age greater than 5 years had
lower proportions of participants who transitioned to phrase
speech, as compared to samples at or below 5 years. After
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Fig.1 PRISMA flow diagram
of study selection [ Identification of studies via databases and registers ]
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= 261) ot longitudinal (n = 46)
(n Mean age at T1 28 years (n=7)
i Means over time not provided (n = 17)
No standardized metric of phrase
speech attainment (n = 98)
Phrase speech not obtained (n = 9)
Articles meeting inclusion criteria Articles excluded due to overlapping
— (n=27) samples (n=7)
g Additional records included following
8 < hand search of literature
= (n=3)
w
—
Updated search in June 2024
\ 4 (n=6)
E Final list of articles meeting
% inclusion criteria
£ (n=29)

5 years of age, all studies reported less than 50% of the sam-
ple transitioning to phrase speech [with the exception of one
subgroup of participants in Visser et al., (2017)]. More spe-
cifically, the mean proportion of samples who transitioned
to phrase speech after 5 years of age was approximately 30%
across studies compared to more than 50% before 5 years
of age.

Cognitive Scores Twenty-one articles (72%) provided
cognitive information using a variety of measures for the
subset of participants who transitioned to phrase speech.

Seventeen studies used the MSEL, three studies reported
nonverbal IQ (NVIQ) using a variety of tests based on the
age of the participants, and one study used the Griffiths
Mental Development Scales (GMDS; (Huntley, 1996).
Across all measures, average NVIQs within the samples
ranged from 59 to 88.0 (mean=73.3, SD=12.0). MSEL
Early Learning Composite scores, a global score of cogni-
tion including verbal and nonverbal skills, ranged from
49.9 to 86.8 (mean=67.5, SD=16.4), and MSEL nonver-
bal developmental quotients (DQ; a standard score which
is calculated by dividing the child’s developmental age by
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chronological age and multiplying by 100) ranged from
50.5to 76.3 (mean=61.3, SD=9.4).

Next, we examined trends in cognitive scores for those
who transitioned to phrase speech. Surprisingly, we were
unable to ascertain consistent patterns of cognitive skills
based on the age at which samples transitioned to phrase
speech. There was considerable variability in the cognitive
profiles of the participants, such that some participants
who transitioned to phrase speech before the age of 5 had
lower cognitive scores than some participants who transi-
tioned to phrase speech after the age of 5. This is discussed
in more detail in the discussion.

Adaptive Skills Six articles (21%), all which used the
VABS, provided adaptive skill information across a
range of domains for the subset of participants who tran-
sitioned to phrase speech. Two studies provided global
scores of adaptive skills (i.e., the Adaptive Behavior
Composite [ABC]), which describes adaptive behaviors
across domains of communication, daily living skills, and
socialization. Average scores ranged from 68.5 to 88.1
(mean=280.0, SD=10.2). Three studies provided infor-
mation on the communication domain; scores ranged
from 63.8 to 80.7 (mean=70.8, SD=28.8). Two studies
provided information on the daily living skills domain;
scores ranged from 59.6 to 80.1 (mean=72.3, SD=11.1).
The distribution of scores for adaptive behaviors was too
variable to identify any consistent patterns. Generally,
however, adaptive scores related to the cognitive scores of
the participants (i.e., participants who had lower cognitive
scores also tended to have lower adaptive scores).

ASD Symptoms Fourteen articles (48%) provided infor-
mation on ASD symptoms for the subset of participants
who transitioned to phrase speech. Eleven articles used the
ADOS; 4 used the ADOS total Calibrated Severity Score
(CSS), 3 used the social-affect raw score, 2 used the total
raw score, and 1 used the social affect CSS. ADOS total
CSS ranged from 6.1 to 8.6 (mean=7.0, SD=1.0). ADOS
total raw scores ranged from 9.6 to 19.8 (mean=14.3,
SD=5.14). ADOS social-affect raw scores ranged from
10.4 to 14.6 (mean=12.3, SD=1.6). The only reported
average social-affect CSS score was 6.94. Two articles pro-
vided information on ASD symptoms using the SRS; one
provided the total raw score (mean=101.63, SD=28.4),
and one provided the social communication raw score
(mean=95.8, SD=26.4). One article provided informa-
tion on ASD symptoms using the SCQ total raw score
(mean=16.67, SD =5.4). With the exception of some out-
liers, such as those in Bacon et al. (2018) who transitioned
to phrases by 3 years but were identified as receiving an
early ASD diagnosis at approximately 19 months, a gen-
eral trend was identified such that those who transitioned

to phrase speech at earlier ages were more likely to have
lower ASD symptoms.

Predictors of Transition Six articles (30%) provided infor-
mation on predictors of functional language, expressive lan-
guage growth, or transitions to phrase speech.

General Verbal and Nonverbal Cognition. Mouga
et al. (2020) found that the probability of belonging to
the “became verbal” subgroup (defined as having phrase
speech), as compared to the “never verbal” subgroup,
increased as global DQ and nonverbal DQ increased. Spe-
cifically, the children with the greatest likelihood of develop-
ing phrase speech were those that had a global DQ greater
than 62.5 and a nonverbal DQ greater than 73.5. Similarly,
Thurm et al. (2015) found that both verbal and nonverbal
DQ at age 3 years predicted expressive language skills at
5 years. Moreover, each percentage increase in verbal DQ
precipitated a 3% increase in the likelihood of developing
phrase speech by study exit.

A study conducted by Paul et al. (2008) found that those
with “good” language outcomes (characterized by a VABS
expressive language age equivalent of 30 months) were more
likely to have stronger nonverbal cognition as measured by
the MSEL. After controlling for nonverbal cognitive scores,
those with “good” language outcomes also had higher recep-
tive language skills, were more likely to respond to joint
attention on the ADOS, engage in symbolic play, produce
more words and sounds on the Communication and Sym-
bolic Behavior Scales—Developmental Profile (CSBS-DP),
and demonstrate fewer stereotyped or repetitive interests and
behaviors on the ADOS, as compared to the group of chil-
dren who did not have “good” language outcome.

Other Predictors. Su et al. (2021) found that early social
motivation was predictive of later functional language use.
Hellendoorn et al. (2015) revealed how early fine motor
functioning, mediated by object exploration and visuospatial
cognition, was predictive of later expressive language skills
in autistic children. Rose et al. (2020) examined how object
play, visual attention, and symbolic word learning influenced
language growth. Results demonstrated that functional use
of objects in play at approximately 4 years of age was the
only variable predictive of expressive language growth.
Furthermore, participants who developed phrase speech by
study exit had higher nonverbal cognition and lower ASD
symptomatology at study entry compared to those who
remained minimally verbal (defined here as using up to 8
single words but not yet using two-word phrases).

Who Didn’t Transition? In order to ease comparison,
we are including summary data from four studies which
included participants who did not have phrase speech at
study entry and, by study exit, never successfully transi-
tioned to using phrases (Manwaring et al., 2019; McFayden
et al., 2024; Swanson et al., 2017; Walton & Ingersoll, 2016).
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The ages of the final visit in each study in which phrase
speech was not obtained ranged from 24 to 42 months.
Manwaring et al. (2019) and Swanson et al. (2017) reported
mean MSEL Nonverbal Developmental Quotients (NVDQ)
of 60.3 and 87.8, respectively. Walton and Ingersoll (2016)
reported an average NVDQ of 52.2 from the Bayley Scales
of Infant Development (BSID-III; (Brady, 2006). Finally,
McFayden et al. (2024) reported a 24 month receptive lan-
guage age equivalent of approximately 19 months. None of
the studies reported on adaptive skills. Three of the studies
reported autism symptom severity scores. Swanson et al.
(2017) reported an average ADOS CSS of 5.85, Walton
and Ingersoll (2016) reported an average ADOS Raw Total
Score of 15.32, and McFayden et al. (2024) reported average
ADOS CSS scores of 6 in the Social Affect domain and 6.46
in the Restricted and Repetitive Behaviors domain.

Additional Data Fourteen studies not included in the cur-
rent review provided data on the age at which participants in
their sample transitioned to phrases (Goodwin et al., 2015;
Grandgeorge et al., 2009; Kover et al., 2016; Lin et al,,
2012; McFayden et al., 2022; Ohashi et al., 2012; Ornitz
et al., 1977; Pickles et al., 2009, 2022; Pry et al., 2005; Sil-
verman et al., 2002; Whiteley, 2004; Wickstrom et al., 2021;
Xiong et al., 2024). The ages ranged from 21.3 months to
56.5 months (mean=36.8 months, SD=9.7). A study con-
ducted by Wickstrom et al. (2021) retrospectively asked 479
parents of autistic children or children with genetic abnor-
malities associated with autism when their children had
acquired phrase speech. The majority (84%) of the sample
acquired phrases before age 7, 1% of the sample acquired
phrases between 7 and 9.5 years of age, and 10% of the
sample had not yet acquired phrases by the age of 9.5 years
(Wickstrom et al., 2021). Xiong and colleagues (2024) col-
lected data on linguistic milestones from 610 autistic chil-
dren. Results demonstrated that 34.5% of children used two-
or three-word phrases by 2 years, 55.4% by 3 years, 72.0%
by 4 years, and 77.7% by 5 years. Another less recent study
determined that, from a sample of 222 autistic children,
only 20% were combining words into three word phrases by
5 years (Pry et al., 2005).

Discussion
Age at Transition to Phrases

Of the studies reviewed, the average age of phrase speech
development occurred at 36 months. Yet, it is important to
note that there was considerable individual variability in the
age at which participants transitioned to phrase speech. One
study of 228 autistic children, the majority of whom had a
developmental quotient less than 50, found that between the
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ages of 5 to 8 years, 25% (n=753) of the sample transitioned
from either using no words or some single words to phrase
speech (Darrou et al., 2010). Other research conducted with
children with ASD and serious language delays showed that
phrase speech can develop after the age of 5 years (Wodka
et al., 2013). However, a systematic review on speech acqui-
sition in older autistic children over the age of 8 did not
find evidence of developing phrase speech after the age of
13 years (Pickett et al., 2009). While the possibility of devel-
oping phrases in later childhood is promising, it is important
to remember that earlier age of speech acquisition is predic-
tive of more positive prognosis across domains (Mayo et al.,
2013). The younger children are when they begin early inter-
vention, the better their outcomes tend to be, though more
information on intervention intensity is needed (Guthrie
et al., 2023). This highlights the need for ongoing intensive
interventions tailored to the individual’s linguistic profile
and aimed at speech development before, but also continuing
after the age of 5 years.

Of the small number of studies (n=4) in which partici-
pants did not transition to phrases, studies concluded when
participants were between the mean ages of 2 to approxi-
mately 3.5 years. Thus, it is difficult to know whether these
participants would have transitioned to phrases had data col-
lection continued. More longitudinal research that continues
into early childhood is necessary to better understand who
does and does not transition to phrase speech past the age
of 5.

Cognitive and Adaptive Skills in Transition
to Phrases

While the profiles of cognitive and adaptive skills were quite
variable among the group of participants who transitioned to
phrase speech, some key takeaways can be drawn, nonethe-
less. Full scale cognitive scores ranged from 50 to 87 and
nonverbal cognitive scores ranged 50 to 88. Adaptive skills
standard scores in the areas of communication, daily liv-
ing, and socialization ranged from 68 to 88. It is clear that
the overwhelming majority of children who transitioned to
phrases were delayed in both cognitive and adaptive skills
regardless of the age at transition. Even those who scored
highest on assessments of cognitive and adaptive skills
received scores, on average, in the low-average range. It
is important to acknowledge that adaptive skills, IQ and
language are often highly correlated early in development;
nonetheless, delayed cognitive and adaptive skills are unsur-
prising, given the extensive literature documenting these
delays in samples of autistic individuals (Paul et al., 2004;
Pugliese et al., 2016).

However, while the participants who transitioned to
phrases were delayed to some degree, it is noteworthy
that they consistently demonstrated verbal and nonverbal
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cognitive scores greater than 50. This finding has been
replicated elsewhere—a review examining speech acqui-
sition in older, nonverbal individuals with ASD found
that speech acquisition after the age of 5 was more likely
to occur in individuals with IQs greater than 55 (Pickett
et al., 2009).

It was surprising to see that those who transitioned to
phrase speech at earlier ages did not consistently show
higher cognitive scores as compared to those who transi-
tioned to phrase speech later. For example, in Bacon et al.
(2018), participants in the early diagnosis group who
transitioned to phrases before 3 years had a full scale 1Q
of approximately 75. Participants in Mouga et al. (2020)
transitioned to phrase speech by 7.5 years and had global
developmental quotients of 70. It is possible that this can
be attributed, at least in part, to differences in measure-
ment (i.e., use of the MSEL versus the GMDS or reporting
different aspects of cognition, such as verbal versus non-
verbal scores). Yet, as noted in Latréche et al. (2024), the
language unimpaired group who transitioned to phrases
the earliest did demonstrate greater nonverbal cognitive
skills as compared to the language impaired and minimally
verbal group, with the minimally verbal group having the
lowest nonverbal cognitive scores. Nonetheless, the lack of
consistent pattern from some studies in the current review
is noteworthy, considering the expectation that lower age
at phrase speech attainment would be related to higher
cognitive scores.

While it is difficult to make comparisons due to the small
number of studies which reported that their sample did not
transition to phrase speech (n=4), nonverbal cognitive
scores were generally lower compared to those who did tran-
sition to phrases. For example, Manwaring and colleagues
(2019) reported MSEL NVDQs of approximately 60. It is
important to note that the study conducted by Swanson and
colleagues (2017) stopped data collection at 24 months and,
had data collection continued, it is reasonable to assume that
some of their sample may would have transitioned to phrases
given the relatively higher nonverbal cognitive scores.

Among those who transitioned to phrase speech, average
scores of ASD symptoms were high. The average ADOS
total raw score was 14 and CSS score was 7, which cor-
responds to symptom severity in the moderate-high range.
Findings regarding the role of ASD symptoms in the transi-
tion to phrase speech are mixed. One study found that CSS
scores were not predictive of expressive language growth
(Thurm et al., 2015), while another found that those who
transitioned to phrase speech had lower ASD symptoms
compared to those who did not transition to phrase speech
by study exit (Rose et al., 2020). More prospective research
in this area is warranted to discern how whether autism
symptoms specifically, in addition to global measures of

cognition, are related to trajectories of language develop-
ment and linguistic outcomes.

Predictors of Transition to Phrase Speech

The relationship between nonverbal cognition and expres-
sive language is complex, given that some children display
greater nonverbal abilities than verbal (Pecukonis et al.,
2019). Nonetheless, consistent with our hypotheses, greater
nonverbal cognition emerged as the most salient predictor
of the transition to phrase speech. All articles included in
this review which measured nonverbal skills came to similar
conclusions regarding the positive predictive power of non-
verbal cognition in relation to expressive language. While a
small number of articles (not meeting criteria for the current
review) have not found this relationship to hold (Chenausky
et al., 2018; Girolamo & Rice, 2022), it has been widely
established in other independent samples of individuals with
ASD (Anderson et al., 2007; Luyster et al., 2008; Pecukonis
et al., 2019), including children with stronger verbal abilities
(Brignell et al., 2018) and those with severe language delay
(Wodka et al., 2013).

One study found that the influence of nonverbal cogni-
tion on expressive language skills was mediated by object
exploration and visuospatial cognition (Hellendoorn et al.,
2015). Tao et al. (2023) found that motor imitation was a
strong predictor of concurrent and longitudinal measures
of expressive language. Other studies have linked expres-
sive language to fine motor skills (Butler & Tager-Flusberg,
2023; LeBarton & Iverson, 2013). It is possible that those
with higher nonverbal skills are more likely to explore their
surrounding environment or engage with objects in ways
that beget increased opportunities for language use. How-
ever, it is unclear whether the predictive value of nonverbal
cognition in this study can be accounted for by earlier ver-
bal scores. Considering that only one article in the current
review examined object exploration, and most of the arti-
cles which measured nonverbal cognition did not look at
fine motor and visual spatial skills separately, more detailed
explorations of the individual components of nonverbal cog-
nition in relation to expressive language development are
warranted. It will be necessary for researchers to system-
atically examine these predictors with greater precision to
better understand the nature of the relationship.

Lastly, the relatively small number of studies which met
inclusion criteria for this review should be noted. Of the
almost 300 studies that received full-text screens, only 29
articles were identified with longitudinal data on independ-
ent samples who transitioned from single words to phrase
speech. While the transition to phrase speech seems like an
important linguistic milestone in working towards “func-
tional” language across contexts, only eleven studies explic-
itly reported the degree to which the transition to phrase
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speech occurred throughout the course of the study (though
it is important to note that there were diverse research aims
and outcome variables across studies). Practical linguistic
milestones in research are rarely reported and, thus, mean-
ingful transitions between milestones may go unnoticed
(Tager-Flusberg et al., 2009). It is important for future
research to consider the practical implications of reporting
linguistic milestones, as milestone attainment across indi-
viduals may provide clinically useful information that will
further our understanding of language development in an
incredibly heterogeneous group of individuals.

Limitations

A number of methodological limitations should be men-
tioned. While it was necessary to use a systematic method in
determining whether phrase speech was reached, the method
of determining cut-off age equivalents across the various
language measures and the use of group means may have led
to errors. It is likely that there were participants who transi-
tioned to phrases who were missed, or participants who did
not transition to phrases who were mischaracterized because
we were looking at average age equivalents across samples.
Furthermore, the MSEL and PLS items pertaining to use of
phrases does not require that a verb be included. While we
tried to address this imperfect method of measuring phrase
speech using standardized assessment scores by testing
the validity of the age equivalent cut off scores against the
ADOS OLL code and other measures, language status and
milestone attainment may not correspond entirely to scores
on standardized assessments (Thurm et al., 2015). Because
the use of verbs is an important linguistic milestone related
to expressive language development, standardized measures
alone may not be sufficient in characterizing phrase speech
and would require the use of natural language samples.

In some cases, multiple standardized language measures
within the same article characterized participants in different
ways. For example, in Hardan et al. (2015), all participants
scored above the cut-off of phrase speech at study entry
according to the PLS-4 (indicating that they had phrases
at study entry), while the same participants were consid-
ered to have transitioned to phrases only when using the
VABS-II. While we did not include studies in which differ-
ent measures yielded discrepant conclusions about group
status, these contrasting scores highlight the complicated
nature of measuring expressive language. While there are
proposed “best practices” of measuring language skills,
such as the use of natural language samples (Barokova &
Tager-Flusberg, 2020b), there currently exists no agreed
upon battery or “gold standard” of measuring expressive
language skills or even agreement in terminology. Different
measures result in different scores and, therefore, different
profiles of language skills. It is imperative to consider the
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types of measures used (e.g., parent report questionnaire,
observational assessment conducted by trained assessor,
etc.) when interpreting scores or when comparing results
across studies, even when using standardized metrics such
as standard scores or age equivalents.

Next, independent ratings of risk of bias had low percent
agreement. However, authors came together to consensus
these ratings to ensure they were appropriate.

Lastly, we recognize that focusing solely on spoken
expressive language does not provide a comprehensive rep-
resentation of overall communication skills, including the
use of AAC or signs for nonverbal individuals. Nonetheless,
the aims of the current review were to better understand the
transition from spoken single words to phrase speech and,
as such, the decision was made to focus on spoken expres-
sive language.

Next Steps

More research in this area is needed to better understand
who does and who does not move beyond the use of single
words and into flexible, generative phrase speech. Much of
the previous research has examined varying types of lan-
guage outcomes (e.g., expressive vocabulary, composite
expressive and receptive language, etc.) and used a variety
of data collection methods (e.g., natural language sampling,
parent report, clinician administered assessment). The use
of varying outcome measures and, oftentimes, the complete
absence of mean scores reported in articles, prevents com-
parisons across samples and limits clinical interpretability.

It has been recommended that published articles include
“fine-grained” data, such as item-level analyses indicating
language milestone attainment, to provide detailed and easily
interpretable information regarding specific language level
and use (Rose et al., 2016). The use of empirically driven
agreed-upon standards for benchmarks of “functional”
language, such as those put forth by Tager-Flusberg et al.
(2009) would allow for easily interpretable results which are
comparable across samples, and which better characterize
individual variability in spoken language compared to the
use of global scores derived from standardized assessments.

Conclusion

It has been widely documented that “functional” use of
language by the age of 5 is related to more positive out-
comes (Billstedt et al., 2007; Howlin et al., 2004). How-
ever, researchers have historically struggled to develop
consistent and clear definitions of desired linguistic levels,
making functional speech difficult to measure. The flexible
use of phrases across contexts, particularly verb phrases, is
foundational to language development and true reciprocal
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communication (Hsu et al., 2017). Yet, close examination
of the transition from single words to phrase speech for chil-
dren with ASD has largely gone unexamined.

The ability to generate flexible phrases or sentences has
tremendous implications for social communication, crea-
tion and maintenance of social relationships and for inde-
pendence. If researchers and clinicians are better able to
understand what predicts the transition from single words
to phrase speech and, eventually, to fluent speech, informed
clinical decision making and targeted interventions can be
improved based on individual communication profiles. As
such, the transition to communicative, generative speech
may become possible for a greater number of children with
ASD and, therefore, improve outcomes across a range of
related domains.
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