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ABSTRACT

Purpose: It is widely acknowledged that parental input plays an important role
in typical language development. Less is known about the input provided to
children with (suspected) developmental language disorder (DLD) or those at
risk for DLD. These children may not benefit from parental input in the same
way as their typically developing peers, and different aspects of parental input
may be more important for them. The present systematic literature review aimed
to uncover (a) how parental input has been assessed in the context of DLD, (b)
which aspects of parental input have been studied, and (c) what the reported
associations are with language outcomes in children with DLD (age 0-6 years).
Method: A systematic literature review of 67 articles was conducted following
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
guidelines. Parental input was coded based on Rowe and Snow’s (2020) cate-
gorization of input, divided into interactive, linguistic, and conceptual aspects of
parental input.

Results: The majority of studies used audio or video recordings of naturalistic
parent—child interaction during play. Aspects within the interactive dimension
(parental responsiveness and turn-taking) were most often assessed, followed
by the linguistic and conceptual dimensions. Thirty-eight studies investigated
the relationship between parental input and child language outcomes. Findings
show that aspects within the interactive dimension are positively associated
with language outcomes in children with DLD. Additionally, the sheer quantity of
language input was not associated with language outcomes, although replica-
tion of this observation is necessary.

Conclusions: The results of this review highlight the importance of parents’
responsive behaviors as well as the child’s involvement in parent—child interac-
tion. The findings also signal gaps in the existing literature and provide associated
directions for future research on effects of parental input in children with DLD.

It is widely acknowledged that communicative input
plays an important role in children’s language develop-
ment (Blom & Soderstrom, 2020; Hoff, 2006) and that
parents and caregivers (henceforth parents) act as the
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main providers of such input to children in their early
years (Cree et al., 2018). Existing literature reviews on
parental input focus on children with typical development
and highlight the importance of providing linguistically
rich input, as well as providing engaging and responsive
interaction with the child, relating to the child’s needs and
interests (Anderson et al., 2021; Madigan, Browne, et al.,
2019; Rowe & Snow, 2020; Wang et al., 2020). Unlike chil-
dren with typical development, children with developmental
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language disorder (DLD) have persistent difficulties with
learning language (Leonard, 2014), which also affects their
processing and uptake of communicative input (Jackson
et al, 2021). Because of this, they may not profit from
parental input in the same way as their typically developing
(TD) peers, and different aspects of parental input could be
important for them. Focusing on children with DLD or
with a suspicion of DLD (henceforth DLD), we conducted
a systematic review with the threefold aim to determine
which methods have been used to assess parental input,
clarify which aspects of parental input have been assessed,
and establish which aspects of parental input are associated
with the language outcomes of children with DLD.

Dimensions of Parental Input

Parental input quality is a multidimensional concept
that encompasses many different aspects of parental
behaviors and parent—child interactions. Although we
appreciate that the term “input quality” is potentially
value laden (MacLeod & Demers, 2023), we follow Rowe
and Snow’s (2020) in their conceptualization of this notion
to inform us on which aspects of parental input may be of
relevance, distinguishing between an interactive, a linguis-
tic, and a conceptual dimension.

Interactive aspects of input quality refer to parental
behaviors that support a child’s involvement in interac-
tions. According to sociocultural and socio-interactionist
perspectives, they foster the learning of words and gram-
mar, as well as their functions, through predictable for-
mats of interaction that support communication, consti-
tute a shared reality, and sustain conversations (Bruner,
1981; Vygotsky, 1978). Examples of such interactive
aspects include turn-taking, parental sensitivity, and
parental responsivity, which have all been found to be
associated with TD children’s language outcomes (meta-
analyses of Madigan, Browne, et al., 2019; Wang et al.,
2020). Linguistic aspects of input quality refer to phonolo-
gical, lexical, and grammatical properties of parental
input. A wealth of research shows that number of words
spoken (i.e., input quantity), varied vocabulary, and com-
plex sentences are related to the language outcomes of TD
children (meta-analyses of Anderson et al., 2021; Wang
et al., 2020). In addition to the social perspectives men-
tioned earlier, the linguistic dimension also resonates with
the usage-based study of children’s language development
(Lieven, 2016) and statistical learning approaches (Saffran
et al., 1996; and a meta-analysis by Isbilen & Christiansen,
2022), which both stress the importance of the language
input. Finally, conceptual aspects of input quality concern
both the topics of conversation and how parental behav-
iors can tailor the conceptual content to a child’s needs
and developmental level. For example, the extent to which
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parental input is grounded in the here-and-now supports
early vocabulary learning (Yu & Smith, 2012). Similarly,
at preschool age, parent—child interaction about more
abstract topics, such as past or future events, supports lan-
guage development (Peterson et al., 1999; Reese et al.,
2010).

Ideally, input quality is tuned to the child’s abilities.
Within Vygotsky’s socio-interactionist perspective, this
means that input quality is adaptive and within a child’s
zone of proximal development (ZPD). This ZPD is the
distance between what a child can achieve with and with-
out the help and assistance of more capable others
(Vygotsky, 1978). According to the ZPD, parental lan-
guage input should be one step above the child’s abilities
to promote language learning at a level that can still be
mastered. Consequently, the contribution of specific fea-
tures relating to the interactive, linguistic, and conceptual
dimension is dynamic and changes with age. For example,
for infants, using few different words but repeating them
often supports lexical learning (Newman et al., 2016),
whereas for toddlers, using a large variety of words is more
important (Rowe, 2012). Similarly, concreteness seems par-
ticularly important at early ages, with a decrease in rele-
vance with age (Verhagen et al., 2022). Also, what is con-
sidered high-quality input for children with typical language
development may be different for children with DLD.

DLD

DLD is a persistent disorder that affects about 7%
of children in their ability to learn language (Norbury
et al, 2016; Tomblin et al., 1997) and was previously
referred to as specific language impairment (Bishop,
2017). Even though some scholars have identified several
distinct language profiles (e.g., Nation et al., 2004; van
Weerdenburg et al., 2006), DLD remains heterogeneous
as both the type and severity of symptoms vary from
child to child across development, and comorbidities with
other neurodevelopmental disorders such as dyslexia and
attention-deficit/hyperactivity disorder (ADHD) are com-
mon (Bishop & Snowling, 2004; Mueller & Tomblin,
2012; Snowling et al., 2019). Besides linguistic deficits,
DLD is associated with weaknesses in auditory perception
(de Wit et al., 2018; van Bijnen et al., 2019) and verbal
working memory (Jackson et al., 2021), which may influ-
ence children’s ability to learn from the input that they
receive. The language disorder and related symptoms
together suggest that the relationship between parental
input and children’s language outcomes could be different
in the context of DLD.

Research has shown that DLD is dependent on mul-
tiple genetic and environmental interacting risk factors
(Bishop, 2009; Boerma et al., 2023; Fisher, 2019; Kuvac-
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Kraljevi¢ et al., 2021). Regarding children’s language envi-
ronment, previous studies have suggested that parents of
children with DLD may use a more controlling or author-
itative conversational style (Blackwell et al., 2015; Conti-
Ramsden, 1990) and show decreased conversational turn-
taking and responsiveness toward their children (Blom
et al., 2023; Vigil et al., 2005). Additionally, these parents
may use fewer words, less varied vocabulary, and shorter
sentences (Blom et al., 2023; Cunningham et al., 1985;
D’Odorico & Jacob, 2006). Such input may contribute to
poor linguistic development, resulting in reduced opportu-
nity for language improvement over time (Hammer et al.,
2001; Singer et al., 2023). However, and in line with the
ZPD, for children with poor language abilities, reduction
of structural complexity of parental speech and fewer
utterances might be more useful in providing the optimal
environment to facilitate language learning (Nelson et al.,
1995). The observed parental input patterns could there-
fore also be child driven and signal parental adaptive
behaviors (Blackwell et al., 2015; Conti-Ramsden & Friel-
Patti, 1983, 1984). Putting causal pathways aside, we con-
clude that there are indications that the parental language
input and parent—child interactions with children with
DLD have specific characteristics. An understanding of
the most important and stimulating aspects of parental
input in the specific context of DLD is currently lacking
(see also Roberts et al., 2019).

The Current Study

This study aims to synthesize the extant literature
on parental input and the potential effect that different
aspects of parental input may have on children’s language
outcomes. We focus on parental input in early language
development (age 0-6 years) in children with (suspected)
DLD or at risk for DLD. The reason for selecting this
age bracket is that we want to gain an understanding
about early language development. During this time span,
language development typically progresses rapidly, and
parental input is assumed to play an essential role. More-
over, given the dynamic relationship between different
aspects of parental input and child language outcomes,
this age range was deemed large enough to be able to
investigate all of the aforementioned interactive, linguistic,
and conceptual dimensions. As DLD is typically diag-
nosed from the age of 4 years onwards (American Psychi-
atric Association, 2013; Clark et al., 2007), our study will
therefore include children with DLD as well as children
with a suspicion of DLD or with a risk of DLD (includ-
ing toddlers identified as late/slow talkers).

We aim to evaluate which methods have been used
to assess parental input during parent-child interaction
(Research Question 1), as well as which aspects of parental

input have been studied (Research Question 2). We catego-
rize aspects of parental input using Rowe and Snow’s
(2020) interactive, linguistic, and conceptual dimensions.
Finally, we aimed to establish which of these parent lan-
guage input aspects are associated with child language out-
comes of these children with (a suspicion of) DLD
(Research Question 3).

Method

This systematic review was conducted in accordance
with the Cochrane Handbook for Systematic Reviews using
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) Statement for reporting (Page
et al., 2021). After all authors agreed and approved the
protocol, it was preregistered in PROSPERO on May 19,
2023 (ID: CRD42023423415). The preregistered protocol,
as well as supplemental files such as search terms and
data extraction and analysis files, was made available on
the Open Science Framework (OSF; https://osf.i0/8s9j5/).
If deviations from the preregistered protocol were made,
this is made explicit in the description of our methods
and materials.

Search Strategy

The Population, Concept, Context (PCC) framework
was used to identify the main concepts and their defini-
tions for the review (The Joanna Briggs Institute [JBI],
2014; Peters et al., 2021; Pollock et al., 2023; see supple-
mental materials on OSF). A literature search strategy
was developed combining the PCC concepts related to
“Developmental Language Disorder,” “Parental Interac-
tion,” “Parents/Primary Caregivers,” and “Children” (see
supplemental materials on OSF for full search terms). We
developed a comprehensive list for the diverse terminology
used to describe DLD in the literature, taking guidance
from Bishop (2014). Similarly, synonyms were used for
the other PCC concepts. The search strategy and search
terms were verified in consultation with an Utrecht Uni-
versity librarian. A preliminary search was executed to
confirm whether several known papers that should be
included were indeed identified within the proposed search
strategy (e.g., Conti-Ramsden, 1990; Roberts & Kaiser,
2015; van Balkom et al., 2010). Once the desired results
were achieved, the search string was adapted for each
database.

Study Selection Criteria
The data collected for the review included all pri-

mary, empirical study types (e.g., qualitative, quantitative,
or a combination). The studies could involve both
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published and unpublished works, all written in English.
Unpublished studies, such as doctoral dissertations, are
included in the review to avoid publication bias. Studies
could include any research design (e.g., observational,
interventional, or randomized control studies). Single-case
studies and reviews or meta-analyses were not considered.
Studies had to assess some aspect of parental input and/or
parent outcomes during parent—child interaction in children
with (suspected) DLD or at risk of DLD between the ages
of 0 and 6 years old. Studies that included children with
DLD who have additional primary behavioral or biomedi-
cal conditions (e.g., autism, Down’s syndrome, ADHD,
pervasive developmental disorder) were excluded from the
review study, as co-existing difficulties make it difficult to
ascertain whether parental language input is related to
DLD or the co-existing problems. No limitations were
placed on geographic location or year of publication.

Database Search

The final database search was conducted on May
17, 2023, in the following electronic databases: PubMed,
PsycINFO, Embase, Scopus, and Global Health. The
Open Access Theses and Dissertations database for unpub-
lished research papers, which was included in our set of
databases during preregistration, was not available. Calls for
relevant papers were also submitted through LinguistList,
CogDevSoc, and Info-Childes mailing lists and through the
authors’ professional networks. Finally, when syntheses or
meta-analyses were obtained from the databases, the origi-
nal papers of that review were obtained and added to the
screening process for further appraisal.

Screening and Selection Process

The database search results were uploaded into
Rayyan-Al (Ouzzani et al, 2016) for initial title and
abstract screening. Studies included after the title and
abstract phase were transferred to Covidence systematic
review software for full-text review (www.covidence.org).
At both stages of screening, the screening process was
conducted independently by A.H., and 10% was con-
ducted in a blinded manner by M.v.W. Any disagreements
on inclusion or exclusion of studies were resolved through
discussion. Regarding the interrater reliability, authors
reached 98% agreement at the title and abstract stage
(506/516 agreement on papers independently reviewed,;
k = .83; McHugh, 2012) and 85% agreement at the full-
text stage (17/20 agreement; x = .68; McHugh, 2012).
A.H. conducted a second round of full-text reviewing of
all studies included in this phase with more precise inclu-
sion criteria (e.g., imposing a strict maximum child age
range, excluding studies that include children > 72 months)
and followed up with M.v.W. in case of uncertainties.
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Data Extraction Process

Data from included studies were extracted using the
customizable data extraction forms in Covidence accord-
ing to the preregistered protocol. The data extraction form
and resulting data set can be accessed through OSF. To
ensure extraction consistency, A.H. and M.v.W. randomly
selected three papers and independently extracted the
information. The authors discussed whether any adjust-
ments needed to be made to the template and compared
the data that they extracted for each paper. Once consen-
sus was reached, A.H. and M.v.W. continued the extrac-
tion process independently until all papers were extracted.
Missing information was coded as “NA.”

Data Synthesis: Preparation and Approach

All extracted and coded data are available through
the OSF page. It outlines the key features of each included
study used, concerning methods of assessment (Research
Question 1), aspects of parent language input assessed
(Research Question 2), and the child population studied
and association between parental input and child language
(Research Question 3). Data extraction and coding also
included background information to provide a global over-
view of study characteristics (e.g., year of publication, geo-
graphic location, population studied, and information on
the family home environment). The inventory of the meth-
odologies used to assess parental input during parent—child
interaction across studies (Research Question 1) was based
on descriptive frequencies of several aspects of the research
design and study context (e.g., research design, measure-
ment type, measurement setting and activity).

For the different aspects of parental language input
(Research Question 2), included papers were grouped into
categories of conceptually similar parent outcomes (see
also, e.g., Curtin et al., 2021). Following Rowe and Snow
(2020), we categorized studies based on whether they
focused on interactive, linguistic, and/or conceptual
dimensions of parental input. Studies that were not cap-
tured by these three categories were categorized as “other”
(e.g., studies focusing on parental stress). Studies could be
categorized as belonging to multiple categories if out-
comes along multiple dimensions were assessed (e.g., both
interactive and linguistic dimensions). We determined sub-
categories of these dimensions through a bottom-up pro-
cess that was guided by the original classification of cate-
gories (see Figure 1 in the study of Rowe & Snow, 2020,
p.- 7). Table 1 presents the coding scheme and provides
examples of parent outcomes that were categorized within
the dimensions and their subcategories (see supplemental
materials on OSF for the full coding scheme). We provide
frequencies of all dimensions and subcategories in the
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Figure 1. PRISMA flow diagram of literature screening and selection process.
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Results section to provide an overview of the parent
behaviors assessed in the existing DLD literature.

To investigate which dimensions of parental input are
associated with children with DLD’s language outcomes
(Research Question 3), we assessed the findings of the subset of
38 studies that reported on such associations. Due to the

Table 1. Coding scheme used to categorize parent outcomes.

heterogeneity in methodologies used to investigate these relation-
ships across studies, we adopt a narrative synthesis approach.

Risk-of-Bias Assessment

Since Research Question 3 required a synthesis of
studies’ results, a combination of JBI Critical Appraisal

Dimensions Subcategories Examples of included parent outcomes
Interactive Turn-taking Topic shift, conversational turn count
Joint engagement Connectedness, communicative participation
Responsiveness Sensitivity, responsive utterance types (e.g., expansions,
imitations)
Linguistic Amount of input Adult word count, number of utterances
Phonology Speech rate, pronunciation
Lexicon Lexical diversity, vocabulary
Syntax Sentence structure, grammatical complexity
Conceptual Provide information Supporting information, meaning illocution
Familiarity Use of familiar words/topics, use of target words
Abstract talk Talk about past/future, topics with high cognitive challenge
Present talk Physical support for word productions, talk about here and
now
Other Book reading Number of reading cycles completed, use of book reading
strategies
Parenting style Maternal affection, using punishment
Parental well-being Parental stress, parental depression
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Checklists and the Standard Quality Assessment Criteria
(Kmet et al., 2004) was used as a framework to conduct a
critical appraisal of the 38 studies included in Research
Question 3. The risk-of-bias assessment form was created
by M.v.W. with input from the other authors. It contained
23 categories and was used to judge the clarity of the
study’s aim, participant characteristics (selection of DLD
group, age, gender, parental level of education, and/or
socioeconomic status [SES]), methods (research design,
outcome variables clearly defined, reliability, sample size),
and results (descriptive statistics for outcome variables,
controlling for confound variables such as nonverbal intel-
ligence, age, or SES). Categories were scored as 0 (infor-
mation was missing), 1 (partial information was reported),
or 2 (all information was reported).

The first three studies were critically assessed by M.v.W.
and a research assistant. Thereafter, the assessment was con-
ducted independently by the research assistant. Any uncer-
tainties were resolved through discussion with M.v.W.

The outcome variable of the risk-of-bias assessment
was a sum score out of 46 (23 categories with a maximum
score of 2 each), which was converted to a percentage
score for ease of interpretation (Kmet et al., 2004). If no
confounding variables were identified in a study, these
questions were disregarded when calculating the percentile
score. Likewise, the question on effect size reporting was
disregarded for case and/or qualitative studies (i.e., studies
that included < 5 participants and/or studies that did not
report on quantitative statistics). The risk-of-bias assess-
ment form and results can be found on OSF.

Results

A total of 6,784 studies were identified through the
database searches (PRISMA flow diagram in Figure 1).
After duplicates were removed and papers from other
sources were identified, 5,054 papers remained. Following
title and abstract screening, 201 articles were included in
the full-text review. Finally, 67 articles were included in
data extraction and in the results presented here (see the
Appendix for the references and study features of the 67
studies included in the present review). Two of the
included studies were unpublished at the time of the data-
base search: one PhD dissertation (Ndhlovu, 2022) and
one manuscript that was published after the search (Blom
et al., 2023). All included studies assessed aspects of
parental input during parent-child interaction with chil-
dren with DLD and were therefore included in the analy-
ses for Research Questions 1 and 2. A subset of 38 studies
(57%) reported on an association between parental input
and child language outcomes and was thus included in the
analysis for Research Question 3.

6 Journal of Speech, Language, and Hearing Research e 1-24

Study Characteristics

Timeframe and geographic location. Studies spanned
a timeframe of 39 years (1983-2022), providing an over-
view of 4 decades of research on parent—child interaction in
children with DLD. Research was quite evenly distributed
across time: 22 studies were published prior to 2000 (33%),
17 between 2000 and 2010 (25%), and 28 after 2010 (42%).
Though studies were conducted across various geographic
locations (see Figure 2), 75% of the studies (n = 50) were
conducted in Western, English-speaking countries.

Caregiver population. Caregivers reported in the
samples were mothers-only (n = 45; 67%), parents (i.e.,
either the mother or the father, but not specified; n = 21;
31%), or primary caregivers (n = 1; 2%). Notably, none of
the studies addressed the role of fathers only.

Child population. The reported age range of partici-
pants across studies was 13-72 months (M = 40 months,
SD = 12.7 months). Thirty-six studies focused on children
aged 36 months or older (54%; average mean age =
49 months), whereas 27 studies focused on children aged
below 36 months (36%; average mean age = 27 months).
The remaining seven studies (10%) included children
across both age brackets (e.g., studying children between
24 and 60 months of age). There was wide variability in
the label used to describe the target child population of
children with DLD: Language impaired (n = 18; 27%)
was most frequent, followed by language or vocabulary
delay (n = 16; 24%), specific language impairment (n =

Figure 2. Geographic location of included studies in terms of the
number of studies (x-axis) and the percentage of studies (bar
labels). Ten studies did not specify their location. Nine of these
were assumed to take place in the USA or United Kingdom based
on the author’s affiliations, and one in the Netherlands, and are
thus presented accordingly. One study collected data both in Canada
and ltaly and is classified as such (i.e., Canada, ltaly).

naly- [ 10.4%

Australia - 9.0%
Canada - 9.0%

United Kingdom - - 7.5%
Netherlands - r::;‘ 6.0%

ukey- | 3.0%

Australia - 1.5%
Canada, ltaly - 1.5%
Finland - 1.5%
India - 1.5%
Sweden - 1.5%
Zambia - 1.5%

0 10 20 30

Number of studies
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11; 16%), late talkers (n = 6; 9%), slow to talk (n = 5;
8%), developmental (expressive) language disorder (n = 4;
5%), expressive vocabulary delay (n = 2; 3%), or other,
more specific labels (e.g., pre-language difficulties, chil-
dren with specific productive language disorder; n = 5;
8%). This variability was expected given (a) the age range
studied in the current review, which includes children prior
to the age at which DLD is typically diagnosed (American
Psychiatric Association, 2013), and (b) the timeframe of
the current review (1983-2022) and the fact that the term
DLD was introduced in 2017 (Bishop, 2017).

Home environment. A number of papers did not
report on key demographic information regarding the par-
ticipants’ home environment. For example, 22% of papers
(n = 15) did not report on any SES or parental education
variables (studies between 1983 and 2016). Those studies
that did report on SES (n = 34; 51%) used a variety of
proxies (e.g., household income, parental unemployment
status, occupational prestige, and household zip code).
They generally report medium or medium-to-high SES
(68% of studies that report on SES). Similarly, studies that
report on parental level of education (n = 42; 63%) most
typically report that parents had finished some sort of post—
high school education (74% of studies that report on parental
education). In 42 (63%) of the included studies, the language
background of participants was not described, that is, whether
children were raised monolingually or multilingually (studies
between 1983 and 2021). Of the studies that did note partici-
pant’s language background, 13 studies focused on monolin-
gual children (19% of the total number of studies), 11 studies
reported a mixture of monolingual and multilingual children
(16%), and one study focused on multilingual children (2%).
To conclude, studies in the present review generally include
families with a relatively high SES, and the majority of studies
did not specify the participants’ language background.

Research Question 1: Methods Used to
Assess Parental Input

Research design. Thirty-two studies had no control
group (48%), whereas 35 studies did use one or multiple
control groups (e.g., age-matched and/or language-
matched, 52%). Studies that focused solely on participants
with DLD included 3-273 parent-—child dyads (M = 64,
SD = 88). For studies that included control groups, sam-
ple sizes ranged from 3 to 59 in the DLD group (M = 17,
SD = 12) and from 3 to 40 in the comparison group(s)
(M =17, SD =9). Studies that included a control group
primarily followed an observational research design (n =
32/35; 92%), whereas three had an intervention design
(8%). Studies without a control group were more varied:
There were 17 interventional (out of 32; 53%) and 17
observational (53%) studies. Note that some studies with

control groups adopted a combination of observational
and intervention approaches (n = 2; 6%). Thirty-eight
papers consisted of measurement at one timepoint (i.e.,
cross-sectional design, 57%), whereas 29 papers had a longi-
tudinal design (43%). Thirty-nine studies used data that
were collected specifically for this topic (58%), whereas 26
studies reported on secondary analyses of a previously col-
lected data set (39%). It was unknown for the remaining
two studies (3%). Table 2 provides an overview of the dif-
ferent methodological aspects described here.

Measurement type. The majority of studies used a
single measurement method to assess parent—child interac-
tion (n = 51; 76%), whereas other studies used a combina-
tion of measurements (n = 16; 24%). Video recording was
the most commonly applied measurement type to assess
parent—child interaction across studies (n = 56; 84%),
followed by audio recording, parental report (i.e., ques-
tionnaires or interviews), and direct observations (see
Table 2). Only two studies used parental report in isola-
tion. Sixty-five studies (97%) used either video or audio

Table 2. Methods used to assess parent—child interaction across
included studies.

Category n (%) of studies
Duration
Cross-sectional 38 (57)
Longitudinal 29 (43)
Design?®
Observational 49 (73)
Intervention 21 (31)
Measurement method®
Video recording 56 (84)
Audio recording 13 (19)
Parental report 12 (18)
Direct observation 4 (6)
Measurement setting®
Home 27 (42)
Lab 12 (19)
Clinic 5 (8)
Combination of settings 12 (19)
Unknown 9 (14)
Activity®®
Play 45 (69)
Book reading 19 (29)
Interaction/unclear 6 (9)
Other (e.g., baking, mealtime) 5(8)

2Design, measurement method, and activity are categorized
according to the number of total studies that included each sub-
category. Therefore, there is overlap in percentages across differ-
ent subcategories. Delineating distinctions between subcategories
(e.g., book reading and play, or video recording and audio record-
ing) was challenging due to the high overlap in methods across
studies. °Numbers of measurement setting and activity did not
include the studies that only used parental report as a method
(i.e., total N is 65).
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recordings of parent—child interaction, sometimes in com-
bination with other measurement types. Out of these stud-
ies, 60 reported on the length of recording (92%), which
was between 3 and 960 min (i.e., 16 hr) per observation
(M = 39 min, SD = 125 min). Most studies made short
recordings of between 3 and 30 min (n = 55, 92%),
whereas three studies made longer recordings of between
60 and 75 min (5%) and one study audio-recorded for a
minimum of 4 hr (2%; Whitehurst et al., 1988). Only one
study made full-day audio recordings in the home environ-
ment, lasting between 8 and 16 hr (Blom et al., 2023).

Measurement setting and activity. Of the 65 studies
that used either video or audio recording or direct obser-
vation of parent—child interaction, most studies were con-
ducted in the home environment (n = 27; 42%), followed
by those in a university lab (n = 12; 19%) or health care
clinic (n = 5; 8%). Some studies used a combination of set-
tings (n = 12; 19%), and nine studies did not report the
precise location (14%). Fifty-six studies measured parent—
child interaction during one activity only (86%), whereas
nine studies measured parent—child interaction across mul-
tiple activities (14%). When only one activity was consid-
ered, this was most often structured or free play (n = 36/
56; 64%), and all nine studies that considered multiple
activities included play. Overall, play was the most com-
mon activity (n = 45; 69%), followed by book reading
(n = 19; 29%) and “interaction” more globally (n = 6;

Table 3. Dimensions of parental input assessed across included studies.

9%). Other studies included activities such as baking,
mealtime, home routines, a discussion task, and a teaching
activity (n = 1 each; 8% total). Three studies described
activities such as a “building task” or “construction task,”
which were categorized as play.

Based on this inventory of the methods used in
research on parent—child interaction with children with
DLD, it is evident that there is wide variability in the 67
studies included in this review. Studies adopt a range of
research designs (e.g., observational and intervention,
cross-sectional and longitudinal) and use a variety of
methods to assess parent—child interaction across a range
of settings and activities. Generally, across studies, the
focus has been on the use of relatively short observations
of parent—child interaction during play activities. Longer
observations, such as full-day recordings, are likely to
span a range of activities. Thereby, they provide the
opportunity to study more naturalistic interactions across
activities and increase the chance to study multiple dimen-
sions of parental input simultaneously.

Research Question 2: Aspects of Parental
Input Assessed

The classification of different aspects of parental
input is reported in Table 3. Please note that the majority
of studies (n = 42; 63%) assessed aspects within multiple

n (%?%) total n (%%) of studies included
Dimensions Subcategories studies in RQ 3
Interactive Total 59 (88) 35 (92)
Responsiveness 55 (82) 32 (84)
Turn-taking 34 (51) 18 (47)
Joint engagement 14 (21) 8 (21)
Linguistic Total 26 (39) 14 (37)
Syntax 18 (27) 8 (21)
Amount of input 15 (22) 6 (16)
Lexicon 12 (18) 8 (21)
Phonology 7 (10) 6 (16)
Conceptual Total 20 (30) 12 (32)
Familiarity 7 (10) 6 (16)
Provide information 7 (10) 4 (11)
Present talk 5(7) 2 (5)
Abstract talk 4 (6) 2 (5)
Other Total 16 (24) 6 (16)
Parenting style 12 (18) 3(8)
Book reading 6 (9) 3(8)
Parental well-being 2 (3) 2 (5)

Note. RQ = research question.

@Percentages are expressed as the percentage of the total number of studies (N = 67) and of the number of studies included in Research Ques-
tion 3 (N = 38). Please note that these percentages do not add up to 100% since many studies (n = 42, 62%) addressed multiple dimensions.
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dimensions of parental input. Therefore, the percentages
here do not add up to 100%. Most studies (n = 59; 88%)
assessed parental input within the interactive dimension,
either solely (n = 19; 28%) or in combination with other
dimensions (n = 40; 60%). Three studies (4.5%) focused
solely on the linguistic dimension, and another 23 studies
(34%) looked at the linguistic dimension in addition to
other dimensions. The least studied dimension was the
conceptual dimension (n = 20; 30%), which was never
studied in isolation but always in tandem with the interac-
tive and/or linguistic dimension. Finally, 16 studies
included aspects of parent—child interaction that fell under
the “other” category (24%), either looking at measure-
ments specific to book reading or investigating factors
more distal to parent—child interaction (e.g., parenting
style, parental stress or depression).

Studies could include multiple subcategories within
each dimension (see Table 3). The most frequently investi-
gated subcategories overall were parental responsiveness
and turn-taking, both of which are part of the interactive
dimension (n = 55; 82% and n = 34; 51%, respectively).
Within the linguistic dimension, assessments of syntax
(e.g., grammatical complexity of parental input or the
occurrence of specific linguistic constructions such as wh-
questions, n = 18; 27%) and the amount of input (e.g.,
adult word count, number of utterances spoken by the
parent; n = 15; 22%) were most often assessed. A rela-
tively large number of studies also considered joint
engagement (n = 14; 21%) and parenting style (e.g., using
punishment, being consistent, being affectionate; n = 12;
18%), which are part of the interactive and other dimen-
sions respectively. Again, subcategories of the conceptual
dimension (e.g., providing information, abstract talk) are
less frequently reported on in the previous literature
(between 6% and 10% of studies).

Research Question 3: Parental Input and
Child Language Outcomes in DLD

Risk-of-Bias Assessment

Prior to studying the outcomes related to Research
Question 3, risk-of-bias outcomes were taken into account.
The full table on the risk bias assessment outcomes can be
found on our OSF page. Studies included to address
Research Question 3 received between 59% and 95% of
the total points available in the risk-of-bias assessment
form (M = 82%, SD = 10%), pointing to sufficient to high
quality. Given the fact that we wanted to take an inclusive
approach to the available literature and all studies were
above the liberal cutoff point of 55% for exclusion (Kmet
et al., 2004), all studies that reported on the association
between parental input and child language outcomes were
included in our analysis.

Associations Between Parental Input and Child
Language Outcomes in DLD

The 38 studies that report on associations between
aspects of parental input and language outcomes in chil-
dren with DLD included between three and 273 parent—
child dyads in the DLD group (M = 57, SD = 81) and
adopted either an interventional (n = 19) or observa-
tional (n = 20) design. In interventions, which examine
the overall effect of certain treatments, effects of individ-
ual aspects of parental input are hard to tease apart. For
this reason, we discuss the interventional studies before
we zoom in on the different dimensions of parental input
that are assessed in observational studies. Findings
regarding the different dimensions of parental input
assessed (Research Question 2) for this subset mirror the
findings for the complete set of studies included in the
current review (see Table 3).

Effectiveness of interventions. While two intervention
studies zoomed in on specific aspects of parental input
and are therefore discussed later (Girolametto et al., 1999;
Stich et al., 2015), 17 intervention studies evaluated the
overall effectiveness of interventions, thereby including
multiple dimensions of parental input. Twelve of these
studies focused on parent—child interaction therapy, includ-
ing Hanen It Takes Two to Talk (n = 4), Enhanced Milieu
Teaching (EMT; n = 4), and similar therapies (n = 4),
whereas the remaining five studies focused on shared book
reading interventions. Although the dosage of the Hanen
It Takes Two to Talk intervention did not predict lan-
guage outcomes in 273 early language—delayed children in
Australia (M,,. = 29 months; Zulkifli et al., 2022), the
intervention was found to improve parent responsivity.
Moreover, parent responsivity pretreatment predicted chil-
dren’s language outcomes posttreatment (Zulkifli et al.,
2022). Three smaller scale studies (n between 25 and 37)
also looked at the effectiveness of the Hanen program.
One study reports significant positive effects on toddlers’
vocabulary (M,,. = 30 months), as well as on structural
measures during parent—child interaction (e.g., lexical
diversity, grammatical complexity; Girolametto et al.,
1996). A second study replicates the positive effect on tod-
dlers’ vocabulary but finds no effects on receptive lan-
guage or expressive syntax at 36 months (Kruythoff-
Broekman et al., 2019). Lastly, the third smaller scale
study looked at a broad measure of receptive and expres-
sive language in toddlers (M,e = 32 months) and did not
find any differences between pre- and posttreatment scores
(Baxendale & Hesketh, 2003). Thus, these smaller scale
studies appear to suggest that the Hanen program may
have positive effects on young children’s vocabulary,
although this effect disappeared at a follow-up 12 months
later when children were on average 48 months old
(Kruythoff-Broekman et al., 2019).
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Regarding the EMT program, one larger scale ran-
domized controlled trial (n = 97) found that toddlers
(Mee = 31 months) in the intervention group had signifi-
cantly better receptive but not expressive language skills
(Roberts & Kaiser, 2015). In a sample of 62 toddlers
between 25 and 38 months of age, positive effects of EMT
treatment were found on children’s overall and expressive
language scores, as well as on their total number of words
used during a speech sample (but not mean length of
utterance [MLU]; Roberts & Kaiser, 2012; and see
Hatcher & Page, 2020, and Peredo et al., 2018, for case
studies with three to five participants). Regarding other
small-scale (n between 4 and 18) parent—child interaction
interventions, some studies report significant gains in chil-
dren’s language outcomes, including their vocabulary
(M, = 33 months; Ciccone et al., 2012), MLU (M, =
30 months; Falkus et al., 2016), and overall language
scores (Ciccone et al., 2012; Roberts et al., 2014), whereas
another study did not report significant findings (M, =
39 months; Kot & Law, 1995).

Regarding the five book reading interventions, there
are no clear, direct effects on child language outcomes in
children with DLD (mean ages between 39 and 61 months):
While Lavelli et al. (2019) report significant gains in chil-
dren’s engagement during book reading and conversa-
tional participation (see also Crowe et al., 2000; McNeill
& Fowler, 1999, for case studies with three to five partic-
ipants), no effects on more structural aspects of chil-
dren’s language output are reported (e.g., language com-
plexity and diversity; Lavelli et al.,, 2019; see also Pile
et al., 2010, but see Dale et al., 1996).

Interactive  dimension. Thirteen studies directly
examined associations between responsiveness, turn-
taking, and joint engagement on the one hand and child
language outcomes on the other hand. Five of these stud-
ies made use of the Let’s Learn Language data set (Wake
et al., 2011), focusing on a sample of 246 slow-to-talk
toddlers (M,,. = 24 months; Conway, Levickis, Mensah,
et al., 2018; Conway, Levickis, Smith, et al., 2018; Down
et al., 2015; Hudson et al., 2015; Levickis et al., 2014).
Positive, significant correlations were found between a global
rating of maternal responsiveness during free play and chil-
dren’s expressive, receptive, and total language score at the
same timepoint (i.e., 24 months; Down et al., 2015) and at
36 and 48 months (Hudson et al., 2015). Along similar lines,
a global measure of parental responsivity (e.g., parent—child
interaction checklist by Stewart, 2001) was associated with
higher vocabulary scores in a sample of 273 children with
early language delay (M,,. = 29 months; Zulkifli et al.,
2022). These findings seem robust, even though nonsignifi-
cant findings are reported in a smaller scale study (n = 24)
using a global assessment of maternal interaction style
among older children (M,, = 52 months; Stich et al., 2015).
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Taking a closer look at six maternal responsive
behaviors assessed during the Let’s Learn Language study
(i.e., expansions, imitations, interpretations, labels, sup-
portive directives, and responsive questions), Levickis
et al. (2014) found that more frequent use of expansions,
imitations, and responsive questions was correlated with
better receptive and expressive language at 24 and
36 months, and expansions specifically were related to lan-
guage growth within that time period. Smaller scale stud-
ies have likewise reported significant associations between
parents’ use of responsive behaviors and child language
outcomes, such as the use of imitations, interpretations and
expansions (M. = 29 months; Girolametto et al., 1999,
2002), supportive repairs (M, = 55 months; Barachetti &
Lavelli, 2011), and information-seeking question (longitudi-
nal study with five participants aged 34-52 months; Yoder,
1989). Some parental behaviors, however, are associated
with poorer language skills, such as more explicit labeling
(the parent labels an object or action), which predicted
poorer expressive language at 36 months of age (Levickis
et al.,, 2014), and directives (the parent directs the child’s
attention to something new), which were associated with
lower receptive language in 24-month-olds (Conway,
Levickis, Smith, et al., 2018).

Three studies looked specifically at measures of
turn-taking. One descriptive study looked at topic control
during shared book reading in children (M,g. = 59 months;
Justice & Kaderavek, 2003) and reported robust and
reciprocal positive relationships between mothers’ and
children’s discourse features that are indicative of shared
topic control. A second study found no significant correla-
tions between maternal repair turns and (un)mitigated
turns and measures of children’s language outcomes
(Mage = 57 months), though all correlations were in the
direction that suggests that mothers of children with lower
language outcomes were more likely to engage in repair
practices and unmitigated turn-taking (e.g., requests for
clarification, corrections; Toma & Orsolini, 2013). The
third study, involving 59 children with DLD (M, =
42 months), found that an automated conversational turn
count from day-long audio recordings was associated with
children’s receptive vocabulary scores (r = .33) but not chil-
dren’s expressive vocabulary or grammar scores (Blom
et al, 2023). Focusing on joint engagement, Conway,
Levickis, Mensah, et al. (2018) also report on a subsample
of 197 slow-to-talk children from the Let’s Learn Language
study. Their results show that so-called “supportive” joint
engagement correlated positively with concurrent child lan-
guage outcomes at 24 months and subsequently at 36 months
(but not 48 months). Supportive joint engagement involves
parental scaffolding, following the child’s interests, and turn-
taking (Adamson et al., 2009) and thereby relates closely to
responsiveness and turn-taking as well.
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Linguistic dimension. Eight studies directly investi-
gated relationships between linguistic aspects of parental
input and child language outcomes in DLD. Three studies
examined the relationship between the amount of parental
input (i.e., adult word count, total number of utterances)
and language outcomes of the child. Although the number
of studies addressing the relationship is low, the findings
across these three studies thus far align: They report no
significant associations, not in samples of toddlers between
23 and 35 months of age (Girolametto et al., 1999, 2002)
or in a sample of slightly older children (M., =
42 months; Blom et al., 2023).

Studies examining other linguistic aspects of paren-
tal input often included multiple measures and reveal
mixed findings. While some studies report significant asso-
ciations between maternal type-token ratio (i.e., lexical
diversity) or maternal MLU in morphemes (i.e., syntax)
and child language outcomes in samples with a mean age
of 29 and 52 months (Girolametto et al., 2002, and Stich
et al., 2015, respectively), other studies find no evidence of
effects of structural aspects of maternal speech in samples
between 29 and 52 months of age (e.g., MLU, type-token
ratio; Girolametto et al., 1999; copula and article use;
Proctor-Williams et al., 2001; type-token ratio, Stich
et al., 2015). Likewise, a significant negative correlation
between the mother’s speech rate (i.e., phonology) and
children’s language outcomes 4 months later is reported in
Girolametto et al. (1999), but not in their follow-up study
in 2002 (both studies: M,, = 29 months). Using a slightly
different approach, Stetson (2020) showed that parent
MLU in morphemes significantly predicted language sta-
tus in 24-month-old toddlers (i.e., late talkers or controls),
whereas MLU in words and measures of lexical diversity
did not. It is important to note that sample sizes in these
studies are relatively low (between 12 and 25 participants
in the target group).

Conceptual dimension. Only three studies investigated
associations between aspects within the conceptual dimen-
sion of parental input and child language outcomes. All of
these adopted a sequential analysis approach (Bakeman &
Quera, 1995) to investigate the transitional probability
between different types of parent and child utterances.
Looking at the amount of gestural support during book
reading, Majorano and Lavelli (2015) found that mothers
of children with DLD (M4 = 55 months) more explicitly
provide information on the meaning or function of novel,
sophisticated words (e.g., by pointing to a picture in a
book). Further, this type of maternal utterance is likely to
be followed by high-quality child utterances (i.e., adequate
answers, initiatives; see also Lavelli et al., 2015) and is
positively associated with children’s productive vocabulary
scores. Regarding abstract talk, mothers’ use of cogni-
tively challenging questions was found to be unrelated to

children’s level of participation in interaction (Mo =
54 months; McGinty et al., 2012).

Other. Only one study investigated relationships
between parenting style and parental well-being on the one
hand, and child language outcomes on the other (LaParo
et al., 2004). In this study, involving 54-month-old children
whose language impairment had either resolved (n = 33) or
persisted (n = 40), maternal sensitivity (i.e., supportive pres-
ence of the mother, respect for the child’s autonomy, hostil-
ity toward the child) was predictive of group membership:
Children were more likely to be in the resolved group if
maternal sensitivity was higher. The measure of maternal
depression did not reach significance.

Discussion

The current systematic review on parental input and
the relationship with children’s language outcomes in chil-
dren with (suspected) DLD or at risk for DLD (aged 0-
6 years) aimed at identifying (a) the methods used to assess
parental input during parent—child interaction, (b) the
aspects of parental input that have been assessed, and (c)
the aspects of parental input that are associated with child
language outcomes. The systematic literature search resulted
in 67 studies that spanned 4 decades of research on parent—
child interaction in children with DLD. Our analysis of the
literature has provided (partial) answers to our research
aims and has highlighted potential gaps in the field.

Research Question 1: Methods Used to
Assess Parental Input

The most frequently adopted method to assess
parental input during parent—child interaction was video
(and/or audio) recordings (97%), though several studies
made use of (additional) parental questionnaires or inter-
views. Only two studies relied solely on parental reports.
Observation of behavior may be a more reliable method
for assessing different aspects of parental input and
parent—child interactions because parental self-report may
come with biases (Curtin et al., 2021; Pring, 2005). Studies
that used more objective measures typically elicited natu-
ralistic parent—child interaction during one activity only
(86%), with play being the most commonly used activity
(69%). Shared book reading constitutes its own subfield,
with 19 studies included in the present review (29% of
studies). Exploring parental input and parent-child interac-
tions across a combination of naturalistic contexts (e.g.,
free-play and book reading) may support generalizability of
findings (Baxendale & Hesketh, 2003; Dale et al., 1996;
D’Odorico & Jacob, 2006; McGinty et al., 2012; Peredo
et al., 2018; Toma & Orsolini, 2013).
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The majority of studies made short recordings of up
to 30 min (89%), with few studies observing a longer
period of interaction. One recent study (Blom et al., 2023)
collected full-day audio recordings in the home environ-
ment using the Language Environment Analysis (LENA)
technology, which provides automated metrics on adult
word, conversational turn, and child vocalization counts
in the child’s direct environment (LENA Research Foun-
dation). This new technology is a promising tool to study
naturalistic parent—child interaction over a longer period of
time, since a growing body of work has shown that
LENA'’s automatically generated metrics predict individual
variation in children’s language use and abilities (Bergelson
et al., 2023; Donnelly & Kidd, 2021; Gilkerson et al., 2018;
Greenwood et al., 2011; and see Wang et al., 2020, for a
meta-analysis on TD participants), but research on children
with DLD is limited (Ganek & Eriks-Brophy, 2018). Study-
ing naturalistic interactions over a longer period would
allow for the investigation of multiple dimensions of paren-
tal input across a range of settings and activities. Further-
more, day-long recordings in the home environment could
reduce potential biases in parent behaviors during short
observations in lab settings (e.g., Gardner, 2000). At the
same time, LENA recordings are especially useful for these
more global measures of the language environment but
require manual coding for analyses at a more detailed level.
Further, LENA (and other audio) recordings do not allow
analyses of nonverbal interactions coinciding with verbal
interactions (e.g., the use of gestures), which would require
video recording.

Research Question 2: Aspects of Parental
Input Assessed

One of the challenges in the present review was the
categorization of different aspects of parental input during
parent—child interaction, which is in line with earlier state-
ments that “input quality” is often poorly conceptualized
in research on parental language input (MacLeod &
Demers, 2023; Rowe & Snow, 2020). Following Rowe
and Snow (2020), we distinguished between the interactive,
linguistic, and conceptual dimensions of interaction while
acknowledging that these dimensions are closely intercon-
nected. Approximately a quarter of studies included
aspects of parent—child interaction that were not easily
captured in this framework. This “other” category con-
sisted, for instance, of aspects that were specifically related
to book reading, such as the number of reading cycles
completed. It also consisted of aspects that are more distal
to parent—child interaction but may have moderating
effects on parental input and parent—child interaction,
such as parenting style (e.g., maternal affection or use of
discipline) and parental well-being (e.g., parental stress or
depression).
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Most studies (88%) investigated aspects that relate
to parental input in the interactive dimension, including
aspects like parental responsiveness, turn-taking, and joint
engagement (82%, 51%, and 21% of studies, respectively).
Additionally, 40% of studies included the linguistic dimen-
sion, relating to the overall amount of parental input and/
or lexical and syntactic features of that input (22%, 27%,
and 18% of studies, respectively). Only 30% of studies
included aspects of parent—child interaction that related to
the conceptual dimension, always in combination with lin-
guistic and/or interactive aspects.

Research Question 3: Parental Input and
Child Language Outcomes in DLD

Effectiveness of interventions. Overall, parent—child
interaction interventions appear to be associated with
increased parent use of supportive and responsive strategies
(Zulkifli et al., 2022), which may in turn relate to children’s
language outcomes (Hudson et al., 2015; Zulkifli et al.,
2022). Further, some positive effects on child language
outcomes in children with DLD have also been reported
(Ciccone et al., 2012; Falkus et al., 2016; Girolametto
et al., 1996; Kruythoff-Broekman et al., 2019; Roberts &
Kaiser, 2012, 2015). These results are in line with the
aforementioned meta-analysis of 76 studies that specifically
focused on the association between parent-implemented
interventions and language outcomes of children with
DLD and children with autism spectrum disorder
(Roberts et al., 2019). While these findings do not specify
which aspects of parent—child interaction interventions are
of importance, they do suggest that training parents in
supportive strategies during interaction may be fruitful
(see also Roberts et al., 2019). Studies on book reading
interventions are not conclusive and require further
research and replication, perhaps also in older age groups,
but appear to have less direct effects on the language out-
comes of children with DLD up until the age of 6 years
(Lavelli et al., 2019; Pile et al., 2010; but also see Dale
et al., 1996).

Interactive dimension. The interactive dimension has
been more extensively studied, making use of large-scale
and longitudinal designs, and results are thereby more
clear-cut. In line with reviews on typical development that
have stressed the importance of responsive interaction and
turn-taking (Madigan, Browne, et al., 2019; Rowe &
Snow, 2020; Wang et al., 2020), findings in samples of
children with DLD report on positive associations
between supportive, interactive aspects of parental input
and child language outcomes. This holds both for global
ratings of parental responsiveness (e.g., Down et al.,
2015; Hudson et al., 2015; Zulkifli et al., 2022) and for
specific parental responsive behaviors such as the use of
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expansions, imitations, interpretations, responsive ques-
tions, and supportive repairs (Barachetti & Lavelli, 2011;
Girolametto et al., 1999, 2002; Levickis et al., 2014).
Behaviors that require less interaction, such as more
explicit labeling and the use of directives, have been
found to relate to lower language outcomes (Conway,
Levickis, Smith, et al., 2018; Levickis et al., 2014).
Finally, studies on turn-taking and joint engagement
highlight the importance of the child’s involvement in
parent—child interaction (e.g., Blom et al., 2023; Jokihaka
et al., 2022) and following the child’s interest and taking
turns during joint engagement (Conway, Levickis, Mensah,
et al., 2018), suggesting that the output that children with
DLD produce themselves supports their language develop-
ment (Blom et al., 2023; see also Bohman et al., 2010;
Hoft, 2020).

Linguistic dimension. Three studies investigating
effects of the quantity of parental input did not report sig-
nificant effects on children with DLD’s language out-
comes (Blom et al., 2023; Girolametto et al., 1999, 2002).
This finding aligns with a recent meta-analysis on typical
populations that has shown larger effect sizes for struc-
tural aspects of the input (i.e., diversity and complexity)
than for the quantity of input (Anderson et al., 2021).
More structural aspects of parental speech, such as lexical
diversity, grammatical complexity, and speech rate, were
found to relate to child language outcomes in some studies
on DLD, but not others. It is important to note that stud-
ies tended to investigate multiple relationships (e.g., look-
ing at four linguistic aspects and correlating each with two
child language outcomes) with relatively small sample
sizes (i.e., between 12 and 25 participants; Cohen, 1988,
1992; van Voorhis & Morgan, 2007). Such a design
reduces the power of individual studies and could lead to
this mixed pattern of findings. Thus, the present set of
studies on structural linguistic aspects of parental input
does not allow us to formulate conclusions for the overall
population of children with DLD.

Conceptual and other dimensions. Only three studies
examined relationships between the conceptual dimension
and child language outcomes, all using a sequential analy-
sis approach. Results reveal that gestural support during
book reading, and perhaps parent—child interaction more
generally, may improve the involvement of children with
DLD within that interaction (Lavelli et al., 2015; Majorano
& Lavelli, 2015). The only study that looked at another
aspect of the conceptual dimension, namely, the use of
abstract talk, did not find significant associations (McGinty
et al., 2012). As for parenting style and well-being (catego-
rized as “other”), maternal sensitivity may be supportive of
the language development of children with DLD. Such find-
ings are in line with meta-analytical findings from the TD
population (Madigan, Prime, et al., 2019).

Implications and Directions for
Future Research

The results of this systematic review suggest that
there are positive effects of parent—child interaction inter-
ventions, although it is important to note that these over-
all positive effects do not inform us on which specific
aspects of parental input are important. More fine-grained
studies have shown that specifically responsive interaction
and turn-taking are positively associated with the language
outcomes of children with (suspected) DLD, whereas the
sheer quantity of parental input is not. These findings
yield some implications. The first is that parental input for
children with (suspected) DLD requires quality of input
and meaningful interactions, rather than only amount of
input. Such findings suggest that there are similarities
between the role of parent input in children with typical
language development, for whom quality of input, includ-
ing diversity and complexity, plays an important role
(Anderson et al., 2021), and children with a suspicion/risk
of DLD. The findings underline the importance of focus-
ing on these aspects in parent teaching programs for chil-
dren with (a risk of) DLD (see also Roberts et al., 2019).

The findings also indicate that studies on the con-
ceptual dimension and language outcomes in DLD are
scarce. The evidence base for including strategies related
to the conceptual dimension is thus relatively limited,
although some aspects within the conceptual dimension
are already incorporated in widely used interventions such
as the Hanen It Takes Two to Talk (Pepper & Weitzman,
2004) and EMT (Yoder & Warren, 2002) training
schemes. A larger evidence base in the context of (a risk
of) DLD is desired for these conceptual aspects, including
using unfamiliar words (Girolametti et al., 1996;
Kruythoff-Broekman et al., 2019), matching the here-and-
now (Goorhuis-Brouwer & Wijnberg-Williams, 1991;
Kay-Raining Bird & Cleave, 2016), and/or talking about
abstract topics such as the past and future (see Diken &
Diken, 2008; McGinty et al., 2012).

One evident direction for future research is that
studies targeting causality between aspects of parental
input and language outcomes in children with DLD are
needed. Of the 67 studies identified in the current litera-
ture search, only 29 (43%) adopted a longitudinal design.
Most of the results reported here were correlational and,
thereby, do not allow us to infer causal relationships. The-
oretically, poor child language may lead to less (in terms
of quantity and quality) parental input as well as the other
way around, reflecting parental adaptive behaviors (see
also Anderson et al., 2021; Blackwell et al., 2015; Conti-
Ramsden & Friel-Patti, 1983, 1984). Such longitudinal
studies would ideally include children with different
degrees of language ability and problems, to understand
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whether the effects of input are similar across language
abilities. This would also allow a distinction to be made
between children who are late bloomers or late talkers
and those that have a transient language delay and a per-
sistent language disorder. Many of the children that are
identified as late talkers early in life perform within the
normal range on language assessment later on (Rescorla,
2002, 2009), whereas for children with (a risk or suspicion
of) DLD, language problems can be transient or persistent
(e.g., Snowling et al., 2016). Since we currently do not
understand why early language problems (and/or DLD)
resolves for some children and not others, future longitu-
dinal studies that distinguish between such participant
groups are necessary (see, e.g., LaParo et al., 2004). For
children whose language problems are persistent, the poten-
tial effects of parental input may be different than for chil-
dren whose language problems resolve. Potentially, for chil-
dren with persistent DLD, high-quality parental input may
not lead to positive effects on child language outcomes.

Future studies into the association between parental
input and language outcomes of children with (a risk of)
DLD could also fill the existing gaps regarding the popu-
lations studied. First, more diverse research in terms of
the geographic location and languages spoken could
inform us on cross-cultural and cross-linguistic similarities
and differences in parent—child interaction with children
with DLD, even within the western context (see Johnston
& Wong, 2002; Kidd & Garcia, 2022; Kirchhoff et al.,
2019; MacLeod & Demers, 2023, for research on TD pop-
ulations). Knowledge on such similarities and differences
is required to be able to implement findings in ways that
tailor to the needs of different cultural groups (MacLeod
& Demers, 2023).

Second, 68% of the studies that reported on parents’
SES reported medium-to-high SES, whereas SES factors
such as parental level of education may influence aspects
of parental input and parent—child interaction (e.g., Blom
et al., 2023; Hoff, 2006). Recruitment of more representa-
tive samples from more wide-ranging SES backgrounds
should be a goal for future research on parent—child inter-
actions and DLD. Again, this would increase the evidence
base to support the practical implementation of findings
within the diverse DLD population. Although we appreci-
ate that there might be variation in parental input within
categories of SES (Schwab & Lew-Williams, 2016), the
limited inclusion of children from lower-SES backgrounds
is problematic for generalizing the findings.

Third, future studies could consider a more balanced
caregiver population to include not only more fathers but
also other known caregivers (e.g., grandparents, older sib-
lings, wider family, and/or community). For example,
studies could potentially investigate effects of mother—
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child and father—child interactions separately (Hertz et al.,
2019), since fathers are known to play an important role
in children’s social and cognitive development (Leidy
et al., 2013; Tamis-Le Monda et al., 2014). Moreover, full
details on participants, including measures of SES and
participants’ language background, could support future
reviews and meta-analyses.

Limitations

There are some limitations that relate to the current
systematic literature review. The number of included stud-
ies was relatively limited, which seems to be in line with
the evidence base so far. Nevertheless, the exclusion cri-
teria we applied were strict. We excluded papers that (a)
were not written in English, (b) assessed parent—child
interactions and DLD in children older than 6 years, and
(c) studied interactions with other adults (e.g., teachers,
other caregivers or family members). These strict exclusion
criteria may have resulted in some key papers being over-
looked, although due to the focus of the present literature
review, this stringent approach was deemed necessary. At
the same time, our inclusion criteria meant that we
included a variety of children with different degrees of lan-
guage problems. It could, for instance, be the case that
the type of parental input is related to the nature of the
language problems. The severity and breadth of language
problems might be different for late talkers and for chil-
dren with DLD (e.g., Perry et al., 2023). Given the limited
data set, we cannot tease apart effects for different groups
of children yet. The adopted methods as well as the
obtained outcome variables varied greatly in the included
studies. This means that performing a meta-analysis was
currently impossible. When more easily comparable stud-
ies become available, meta-analytic findings could more
objectively and quantitively assess the associations studies
in the present review, providing more precise estimates of
effect sizes (e.g., Corker, 2018; Lee, 2019).

Conclusions

Parents and primary caregivers play an important
role in child language development, also for children with
(suspected) DLD. In our systematic review, we identified
67 papers that investigated parent—child interaction in the
context of DLD, of which 38 also examined associations
between aspects of parental input and child language out-
comes. The results suggest that supportive parental input
may be characterized by parental responsive behaviors,
such as the use of expansions, imitations, interpretations,
responsive questions, and supportive repairs. Studies on
turn-taking and joint engagement highlight the importance
of the child’s involvement in parent—child interaction and

Downloaded from: https://pubs.asha.org 86.86.228.82 on 03/13/2025, Terms of Use: https://pubs.asha.org/pubs/rights and_permissions



the role the child’s own output plays in language learning.
Sheer quantity of parental input may not be as important,
although further replication is needed. The current litera-
ture is inconclusive with regards to effects of structural
(e.g., lexical diversity and grammatical complexity) and
conceptual (e.g., providing information and talking about
abstract topics) aspects of parental input. While parent—
child interaction interventions have positive overall effects
on parents’ use of supportive strategies and children’s lan-
guage outcomes, evidence for effects of certain aspects of
parental input is thus scarce. Identified directions for
future research are to (a) carry out more longitudinal
studies to explore causal relationships between parental
input and child language outcomes in DLD, including
directionality, especially those aspects that are understu-
died (i.e., structural linguistic aspects, aspects within the
conceptual dimension); (b) recruit more diverse samples in
terms of the geographic location and languages spoken as
well as the families’ SES and caregiver population; and (c)
report on methodological details, including families’ lan-
guage background (i.e., monolingual or multilingual) and
SES, information on the exact nature of parent training
interventions, and effect sizes of results.
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Appendix (p. 1 of 4)

References and Study Features of the 67 Studies on Parental Input in Children With (Suspected) Developmental Language
Disorder Included in the Present Review

Article authors and year

Parent behavior dimensions

Parent behavior subtypes

Included associations with

language outcomes

Alston & St James-Roberts (2005) Interactive Responsiveness No
Other Parenting style
Barachetti & Lavelli (2011) Interactive Responsiveness Yes
Conceptual Provide information
Familiarity
Baxendale & Hesketh (2003) Interactive Responsiveness Yes
Joint engagement
Blom et al. (2023) Interactive Turn-taking Yes
Linguistic Amount of input
Bondurant et al. (1983) Interactive Responsiveness No
Linguistic Amount of input
Syntax
Ciccone et al. (2012) Interactive Responsiveness Yes
Turn-taking
Joint engagement
Conti-Ramsden (1990) Linguistic Syntax No
Conti-Ramsden (1990) Interactive Responsiveness No
Conceptual Turn-taking
Joint engagement
Provide information
Conti-Ramsden & Friel-Patti (1983) Interactive Responsiveness No
Conceptual Turn-taking
Joint engagement
Provide information
Conti-Ramsden & Friel-Patti (1984) Interactive Responsiveness No
Conceptual Turn-taking
Joint engagement
Provide information
Conway, Levickis, Mensah, et al. (2018) | Interactive Responsiveness Yes
Joint engagement
Conway, Levickis, Smith, et al. (2018) Interactive Responsiveness Yes
Turn-taking
Joint engagement
Crowe (2000) Interactive Responsiveness No
Other Turn-taking
Book reading
Crowe et al. (2000) Interactive Responsiveness Yes
Linguistic Turn-taking
Other Joint engagement
Syntax
Book reading
Dale et al. (1996) Interactive Responsiveness Yes
Conceptual Joint engagement
Provide information
Davis et al. (1988) Interactive Responsiveness No
Linguistic Turn-taking
Other Joint engagement
Amount of input
Lexicon
Syntax
Parenting style
Diken & Diken (2008) Other Parenting style No
Diken & Diken (2008) Interactive Responsiveness No
Conceptual Abstract talk

(table continues)
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Appendix (p. 2 of 4)

References and Study Features of the 67 Studies on Parental Input in Children With (Suspected) Developmental Language
Disorder Included in the Present Review

Article authors and year

Parent behavior dimensions

Parent behavior subtypes

Included associations with
language outcomes

D’Odorico & Jacob (2006) Linguistic Amount of input No
Lexicon
Syntax
Down et al. (2015) Interactive Responsiveness Yes
Falkus et al. (2016) Interactive Responsiveness Yes
Linguistic Joint engagement
Conceptual Phonology
Present talk
Fey et al. (1999) Interactive Responsiveness No
Linguistic Amount of input
Girolametto et al. (1996) Linguistic Amount of input Yes
Conceptual Phonology
Lexicon
Syntax
Familiarity
Girolametto et al. (1999) Interactive Responsiveness Yes
Linguistic Amount of input
Phonology
Lexicon
Syntax
Girolametto et al. (2002) Interactive Responsiveness Yes
Linguistic Amount of input
Phonology
Lexicon
Syntax
Goorhuis-Brouwer & Wijnberg-Williams | Interactive Responsiveness No
(1991) Conceptual Present talk
Other Parenting style
Book reading
Hatcher & Page (2020) Interactive Responsiveness Yes
Turn-taking
Hoffer & Bliss (1990) Interactive Responsiveness No
Turn-taking
Hudson et al. (2015) Interactive Responsiveness Yes
Justice & Kaderavek (2003) Interactive Turn-taking Yes
Joint engagement
Kay-Raining Bird & Cleave (2016) Linguistic Amount of input No
Conceptual Syntax
Familiarity
Present talk
Kot & Law (1995) Interactive Responsiveness Yes
Kruythoff-Broekman et al. (2019) Interactive Responsiveness Yes
Conceptual Turn-taking
Familiarity
La Paro et al. (2004) Other Parenting style Yes
Parental well-being
Lavelli et al. (2015) Interactive Responsiveness Yes
Conceptual Provide information
Lavelli et al. (2019) Interactive Responsiveness Yes
Linguistic Phonology
Conceptual Familiarity
Other Parenting style
Book reading
Lemanek et al. (1993) Interactive Responsiveness No
Conceptual Present talk
Levickis et al. (2014) Interactive Responsiveness Yes
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Appendix (p. 3 of 4)

References and Study Features of the 67 Studies on Parental Input in Children With (Suspected) Developmental Language
Disorder Included in the Present Review

Article authors and year

Parent behavior dimensions

Parent behavior subtypes

Included associations with
language outcomes

Majorano & Lavelli (2015) Linguistic Amount of input No
Phonology
Lexicon
Syntax
Majorano & Lavelli (2015) Interactive Responsiveness Yes
Linguistic Turn-taking
Conceptual Lexicon
Provide information
McGinty et al. (2012) Interactive Turn-taking Yes
Conceptual Abstract talk
McNeill & Fowler (1999) Interactive Responsiveness Yes
Turn-taking
Mohan et al. (2021) Interactive Turn-taking No
Other Parenting style
Moseley (1990) Interactive Responsiveness No
Turn-taking
Ndhlovu (2022) Interactive Responsiveness No
Other Turn-taking
Parenting style
Nettelbladt et al. (2001) Interactive Responsiveness Yes
Linguistic Syntax
Turn-taking
Paul & Elwood (1991) Interactive Responsiveness No
Linguistic Turn-taking
Syntax
Peredo et al. (2018) Interactive Responsiveness Yes
Conceptual Turn-taking
Familiarity
Pile et al. (2010) Interactive Responsiveness Yes
Linguistic Turn-taking
Other Syntax
Book reading
Proctor-Williams et al. (2001) Interactive Responsiveness Yes
Linguistic Lexicon
Rasku-Puttonen et al. (1991) Interactive Responsiveness No
Other Turn-taking
Parenting style
Rees (2017) Interactive Responsiveness No
Conceptual Turn-taking
Other Abstract talk
Book reading
Rescorla et al. (2002) Interactive Responsiveness No
Turn-taking
Joint engagement
Rescorla & Fechnay (1996) Interactive Responsiveness No
Turn-taking
Joint engagement
Roberts et al. (2014) Interactive Responsiveness Yes
Turn-taking
Roberts & Kaiser (2012) Interactive Responsiveness Yes
Turn-taking
Roberts & Kaiser (2015) Interactive Responsiveness Yes
Conceptual Turn-taking
Other Familiarity

Parental well-being

(table continues)
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Appendix (p. 4 of 4)

References and Study Features of the 67 Studies on Parental Input in Children With (Suspected) Developmental Language
Disorder Included in the Present Review

Article authors and year

Parent behavior dimensions

Parent behavior subtypes

Included associations with
language outcomes

Present talk
Abstract talk

Schodorf & Edwards (1983) Interactive Responsiveness No
Linguistic Amount of input
Syntax
Skibbe et al. (2010) Other Parenting style Yes
Stetson (2020) Interactive Responsiveness Yes
Linguistic Turn-taking
Amount of input
Lexicon
Syntax
Stich et al. (2015) Interactive Responsiveness Yes
Linguistic Amount of input
Lexicon
Syntax
Toma & Orsolini (2013) Interactive Responsiveness Yes
van Balkom et al. (2010) Interactive Responsiveness No
Linguistic Turn-taking
Amount of input
Vigil et al. (2005) Interactive Responsiveness No
Linguistic Turn-taking
Amount of input
Lexicon
Syntax
Whitehurst et al. (1988) Interactive Responsiveness No
Linguistic Syntax
Other Parenting style
Yoder (1989) Interactive Responsiveness Yes
Zulkifli et al. (2022) Interactive Responsiveness Yes
Linguistic Turn-taking
Conceptual Phonology
Lexicon

Note. Study features include the parent behavior dimensions assessed (i.e., interactive, linguistic, conceptual, and/or other),
specific subtypes of parent behaviors assessed (e.g., amount of input, turn-taking), and whether the study investigated asso-
ciations with language outcomes, and was thereby included in Research Question 3.
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