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Abstract
Introduction: There is a substantial discrepancy between international and
local prevalence rates for speech, language and communication needs (SLCN)
amongst children in New Zealand. Reports of communication impairment are
likely to be underestimates. Prevalence data can describe population character-
istics and inform the scope and nature of services to adequately meet demand.
Parents and other caregivers are central to the early identification of children
with communication needs but they may not recognise their child’s needs or act
on their concerns.
Method:Cross-sectional datawere available for theGrowingUp inNewZealand
(GUiNZ) longitudinal study cohort at 24, 54 and 72 months of age, with 76% of
whānau (families; n = 5241) completing three data waves. Descriptive and chi-
square analyseswere used to address: (1)What are the communication abilities of
children in the first 5 years of life? (2) What do New Zealand parents understand
of their children’s communication? (3) Do New Zealand parents have concerns?
(4) What are the trajectories of parental concern for children’s communication
in the first 6 years of life?
Results: At 24 months old, 16% of children had communication skills that were
of concern to their parents. At 54 months, there were concerns for 12.6% of
children. Although most parents were able to describe their child’s expressive
abilities, many parents remained unconcerned when their child demonstrated
communication skills that did not met developmental expectations.
Conclusion: Parents can offer valuable insights about their children, but in
many cases their level of concern about SLCN did not align with a professional
view which reflects a more nuanced understanding of children’s speech and
language and the impact on future communication skills and needs. Increased
awareness through public health messaging specifically regarding lifelong
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2 CHILDREN’S SPEECH, LANGUAGE AND COMMUNICATION

influences of communication challenges will aid in prevention, early detection
and intervention.

KEYWORDS
children, intelligibility, language development, parent report, prevalence, public health

WHAT THIS PAPER ADDS
What is already known on this subject
∙ Parent’s expectations of child speech and language development will inform
how responsive they are to difficulties in their child. Appropriate parental
concern is key to recognition of children with speech, language and commu-
nication needs that warrant referral to a professional.

What this paper adds to existing knowledge

∙ Parents are aware of expressive language skills that children acquire and can
accurately identify their children’s skills but have less knowledge of the ages
of acquisition. Some parents are not concerned, do not seek support despite
recognisable difficulties, and demonstrate limited understanding of the future
consequences for children with communication needs that are unmet.

What are the potential or actual clinical implications of this work?

∙ Public health messaging should include both skills and age ranges for speech
and language acquisition. Additionally, educating the public of the impact of
speech, language and communication skills on children’s futures is needed.

INTRODUCTION

Childrenwith speech, language and communication needs
(SLCNs) in Aotearoa New Zealand may not be accurately
represented in current estimates due to the way disability
is typically understood and assessed (Wylie et al., 2014).
The NZ Disability Survey (Statistics New Zealand, 2014)
reported that having difficulty speaking and being under-
stooddue to a long-term condition affected 3%of the popula-
tion and identified speaking as one of three most common
impairments for children. Since the characteristics of
speech and language impairments are highly specific, vary
in nature and severity between individuals, and can arise
without an overarching medical condition, the NZ Dis-
ability Survey statistics do little to help us understand the
extent of SLCN in preschool and school-aged children in
New Zealand. In this study, we use the term SLCN to
include all childrenwho have any kind of SLCN, regardless
of aetiology. Prevalence data allow health professionals to
ascertain population characteristics and inform the scope
and nature of services to adequately meet demand. The
lack of comprehensive estimates may be increasing social
inequities in New Zealand (Short et al., 2019).

Parents and other caregivers are central to the early
identification of children with communication needs
through accessing and participating in health services, but
they may not have the knowledge or support to recognise
their child’s needs or act on their concerns (McGregor,
2020). International data suggest speech-language therapy
(SLT) services may reach less than half of children in need
in the early years (Skeat et al., 2014). Children with SLCNs
can respond positively to timely, well-chosen intervention
delivered at the right dose (Ebbels et al., 2019; Law et al.,
2015); however, Australian research demonstrates that
parents do not always access SLT services when concerned
(McAllister et al., 2011). Given the emphasis on commu-
nicative and cognitive skills in modern economies (Wylie
et al., 2014), the exact nature and prevalence of SLCNs
requires further investigation to ensure that children
with communication difficulties have equitable oppor-
tunities for participation. Parent expectations of speech
and language development may inform how responsive
they are to speech and language difficulties in their child
(Rannard et al., 2005). Since parent advocacy has a
significant role in the referral and intervention process
(Davies et al., 2017), appropriate parental concern is
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MULDERRY et al. 3

key to recognition of children with SLCNs that warrant
referral.
The prevalence and nature of speech, language and

communication abilities in paediatric populations in New
Zealand have been largely excluded from estimates of
disability. Although speaking was identified as a signifi-
cant area of difficulty for children under 14 years old in
the NZ Disability Survey (Statistics New Zealand, 2014),
these statistics are far from comprehensive and do not
discriminate between needs of primary school age chil-
dren and college students. Also, since difficulty speaking
can arise from both speech sound and language disor-
ders, the survey results do little to illuminate the nature
of communication difficulties among childrenwith speech
and language needs. Concerningly, compared to interna-
tional prevalence rates the estimate of 3% is strikingly low.
School-based Australian research reports that SLTs iden-
tified 12%–13% of primary and high school students as
having a communication impairment (McLeod & McK-
innon, 2007). They found communication disorder was
more prevalent than both physical and intellectual disabil-
ities. In the United Kingdom, a similar study identified
20% to 25% of the school-aged population as having
communication needs (Bishop et al., 2017).
Language socialisation is responsive to broader cul-

tural values and practices (Reese et al., 2015) and children
acquire speech and language skills based on their rele-
vance and value within particular contexts (Verdon et al.,
2015). While patterns of communication need are asso-
ciated with particular sociocultural and linguistic envi-
ronments (Short et al., 2019), the discrepancy between
these international and local prevalence rates indicates
NZ reports of communication impairment are likely to
be underestimates. While 95.4% of the population speak
English, multilingual speakers in New Zealand have
steadily increased from 15.8% in 2001, 18.6% in 2013 to 20.6%
in 2018. More than 50% of people in Auckland are multi-
lingual (Education Review Office, 2018). After English, Te
Reo Māori (4%) and Samoan (2.2%) are the most common
languages spoken.

A public health and human rights-based
approach

A public health model is compatible with a human-rights-
based approach through the shared principles of equitable
participation and non-discrimination (Wylie et al., 2014).
New Zealand has a duty to provide inclusive education
under the United Nations Convention on the Rights of
Persons with Disabilities (United Nations, 2006). Children
who are unsupported in their specific communication
needs are at heightened risk of social and educational
exclusion (Collisson et al., 2016) and people with com-

munication impairment experience poorer academic
outcomes and less enjoyment of school (McCormack
et al., 2011).
Public health approaches are cognisant of social deter-

minants through the goals of primary, secondary and
tertiary prevention (Wylie et al., 2014). Such prevention
activities in New Zealand are best framed by the Child and
Youth Wellbeing Strategy, which is committed to provid-
ing equitable participation for childrenwith themost need,
with a focus on learning support and mental wellbeing
(Department of the Prime Minister & Cabinet, 2019). The
consideration of communication disabilities from a pub-
lic health perspective involves looking at population-level
data to organise efforts to reduce incidence and impact of
communication impairment (Wylie et al., 2014).

Parental knowledge and expectations of
child speech and language development

Both receptive and expressive communication devel-
opment are supported by rich linguistic environments
(Gibson et al., 2022) and communication partners who
model the use of speech and language in everyday contexts
(Adamson et al., 2020). Research on language socialisa-
tion suggests children’s communicative environments are
diverse, and the quality and quantity of linguistic input
appear higher in families in higher socioeconomic status
(SES) strata due to a complex array of factors. Rowe (2008)
discovered a significant association between SES and
child-directed speech in 47 American parent–-child dyads.
Parents from lower socioeconomic strata were more likely
to address their children using directive speech compared
with high-SES mothers who more often used elaborative
speech to elicit conversation. Rowe identified that parental
knowledge of child development mediated the relation-
ship between SES and child-directed speech. This finding
locates parental understandings of child development as
a key determinant of children’s early linguistic environ-
ments, where differing beliefs about child development
are influential in the communication strategies parents
choose to engage in with their children. Low SES when
combined with other factors such as maternal depression
compound the risks for poor language development (Law,
Charlton, et al., 2017; McKean et al., 2017; Short et al.,
2019). Whilst economic deprivation is a risk factor for poor
language development, social and community support for
the parents is a protective factor (Short et al., 2019), as is
child participation in Early Education (Collisson et al.,
2016). Children are typically exposed to numerous sources
of language input additional to parent-child interactions,
potentially underestimating the language environments
of children from low SES backgrounds (Alper et al., 2021;
Di Sante & Potvin, 2022). Responsivity to the child’s
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4 CHILDREN’S SPEECH, LANGUAGE AND COMMUNICATION

communicative attempts is also protective and supports
language development (Smith et al., 2018).
The degree to which children are encouraged to partic-

ipate in conversation is further related to broader cultural
beliefs and practices (Adamson et al., 2020; Melzi et al.,
2011; Rowe, 2008). In general, Western, English-speaking
parents engage in highly elaborative strategies engaging
with children as equal conversational partners, reflecting
the broader cultural values of independence and indi-
vidualism (Melzi et al., 2011; Prevoo & Tamis-LeMonda,
2017). Directive speech, which requires less input from
children, is more frequently observed in cultural contexts
where interdependence and attentiveness to others’ needs
is valued (Prevoo & Tamis-LeMonda, 2017). Elaborative
engagement is associatedwith increased vocabulary size in
children (Rowe, 2008), thus providing a useful example of
how patterns of communication strengths and challenges
are context-dependent (Verdon et al., 2015).
Recent research suggests NZ parents can correctly iden-

tify the main influences on children’s language devel-
opment (such as two-way verbal interaction), yet under-
estimate the importance of early linguistic input for
language and academic success (Gibson et al., 2022). Sur-
vey responses from 500 parents found that, while parents
emphasised their role in creating supportive linguistic
environments, less than one third of parents recognised
the significance of children’s speech and language abil-
ities when starting school (Gibson et al., 2022). This is
important as the quality and quantity of linguistic input
in children’s early years has greater predictive power than
both SES and parental education on later language and
literacy skills (Adamson et al., 2020).
The Early Language in Victoria study investigated lan-

guage development trajectories for a large cohort of 1910
children (McKean et al., 2017). They concluded that by
4 years old, greater stability was apparent in children’s
language levels and individual differences are established.
They identified possible risk factors for children present-
ing with mild to moderate language difficulties at 4 years
of age. This group tended to follow the trajectory of initially
low levels of language that continued to decrease. The risk
factors more prevalent in this group were socioemotional
and behavioural problems, lower family literacy and low
birth weight.

Parental concern

For childrenwith SLCNs, assessment by a qualified speech
and language therapist who can develop an intervention
plan in collaboration with the family has proven to be
effective (Davies et al., 2017; Law, Dennis, et al., 2017).
Health services increasingly recognise families as key
agents in the success of interventions (Davies et al., 2017),

and interventions regularly focus on improving the child’s
immediate communication environmentwithin the family
(Law,Dennis, et al., 2017). It is widely accepted that parents
are a valuable source of information about their children’s
speech and language, although they are less likely to report
concerns about comprehension than expressive language,
and less likely overall to report concern compared with
teachers (McCormack et al., 2011). However, they are
able to accurately identify how difficulties impact their
child’s current everyday well-being (McCormack et al.,
2011).
Despite being able to identify speech and language

delay in their children, Australian research suggests par-
ents may assume that children will outgrow it. Amongst
109 children, 62.4% of families did not attempt to access
speech-language therapies despite identifiable speech or
language concerns (McAllister et al., 2011). The predom-
inant barrier to accessing services was the belief that
therapy was unnecessary. Further, parents who had con-
cerns often expected teachers to identify communication
challenges and were more likely to access services if
their concerns were confirmed by others. Unfortunately,
international and local reports from parents suggest both
education and health professionals may respond inap-
propriately to parental concerns. Teachers may provide
in-class communication supports but not suggest referral
to speech-language services (Girolamo et al., 2022). Health
practitioners may rely on the possibility of spontaneous
recovery when parents express concern with language
development. Rannard et al. (2005) found that in one quar-
ter of childrenwith severe language impairments, parental
concerns were dismissed by health professionals.
In Aotearoa New Zealand, Māori report similar chal-

lenges accessing public services for their children with
speech and language concerns (Faithfull et al., 2020).
Within this qualitative study experiences were largely
characterised by families’ self-advocacy and persistence
during the referral process to ensure their concerns were
heard.

The current study

This research is framed by a public health and human
rights-based approach to communication disability
acknowledging that children with SLCNs are best sup-
ported in their right to equitable participation when they
are identified early. Through the provision of quality
data on current levels of speech, language and com-
munication skill in the first years of life, the current
research can inform future prevention-focused activities.
The current study supports the strategic priorities of
government focusing on improving the wellbeing of all
children, using data from Growing Up in New Zealand
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MULDERRY et al. 5

(GUiNZ)—Aotearoa’s largest population-based longitudi-
nal study involving over 6000 children and their whānau
(families) since before birth (Morton et al., 2018). The
participants are representative of the NZ population in
ethnic and socioeconomic composition (Morton et al.,
2020) and can provide insight to the nature and extent of
SLCNs across population groups. A key aim of the current
study concerns the identification of specific communica-
tion capabilities. Secondly parental concern is examined
through parent reports of SLC skill, and whether parents
expressed concern when their children deviated from
SLC milestones. The following research questions were
thus identified: (1) What are the communication abilities
of children in the first 5 years of life? (2) What do New
Zealand parents understand of their children’s commu-
nication? (3) Do New Zealand parents have concerns? (4)
What are the trajectories of parental concern for children’s
communication in the first 6 years of life?

METHOD

Ethics

Researchers must meet all obligations from a list of crite-
ria to gain approval from GUiNZ Data Access Committee.
Data access approval granted, reference: 22DA001461.

Participants

GUiNZ is a comprehensive longitudinal study of 6853 chil-
dren and theirwhānau. The data set is representative of the
broader New Zealand population in terms of ethnic and
socioeconomic makeup with mothers and their partners
recruited antenatally and contact anticipated up to the age
of 21 years (see Morton et al., 2018, for the cohort profile).
For the current study, datawere available forN= 5241–6321
participants depending on the variable and data collection
wave.

Data collection waves

The overarching study design and conceptual frame-
work are available at https://www.growingup.co.nz/study-
design. At the time of analysis, cross-sectional data were
available for the cohort at 24, 54 and 72 months of age.
About three quarters of whānau (76%, n = 5241) com-
pleted every cross-sectional data wave by age 8 (Morton
et al., 2020). ‘Speech’ is the term used in the study ques-
tions to encompass all SLC, as opposed to just speech
sound production. Data included measures of expressive

and receptive communication skills and whether speech
had been raised as a concern. Tools included parent-report
items, interviewer ratings and evidence-based speech and
language assessments. No English-language communica-
tion skills data were collected directly from the children
at 72 months old. There was variation in how data were
collected between data waves (see Table 1).

Expressive communication skills

24-month data wave

First spoken words and combining words are well-
establishedmilestones in children’s communication devel-
opment (Dosman et al., 2022). Hence, parent report on
their child’s oral language was captured. The total score
from 100 vocabulary items on the MacArthur-Bates Com-
municative Developmental Inventory short form adapted
for New Zealand English (NZE CDI:sf) was used as a mea-
sure of expressive communication (Reese et al., 2018). NZE
CDI:sf is a valid and reliable tool to assess expressive vocab-
ulary and early grammar development, for children from
16–30 months age. Interviewers provided a checklist of
numberedEnglishwords and askedmotherswhether their
child spoke each word (see Appendix A).

54-month data wave

Expressive communication measures included parent and
interviewer ratings. After classifying which languages
their child spoke, mothers were asked five questions about
their child’s day-to-day use of language with multi-choice
responses available (see Appendix B). After leaving the
participant’s house or interview location, the interviewer
allocated the child an intelligibility rating (for connected
speech) based on their observations of the child, respond-
ing to the question, How often was [name] understandable
when speaking to you? [not applicable, never, rarely,
sometimes, or often].

Receptive communication skills

54-month data wave

Receptive communication was measured via the Peabody
Picture Vocabulary Test (PPVT) (Rothman, 2010). The
child is asked to select the picture they consider best cap-
tures themeaning of theword said by the administrator (Ly
et al., 2020). The PPVT-III was chosen over more recent
adaptations due to a wider body of empirical support.
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6 CHILDREN’S SPEECH, LANGUAGE AND COMMUNICATION

TABLE 1 Speech, language and communication data collected at 24 and 54 months old.

Communication
dimension

Method of data
collection

Measures
24 month 54 month

Expressive
communication

Parental report ∙ Approximately how old was child
when he/she said his/her first word?

∙ Has your child begun to combine
words yet, such as ’nother cookie’ or
’doggie bite’?

∙ Which of the following best describes
[child’s] pattern of asking questions?

∙ How often does {name} try out new words?
∙ Which of the following best describes
{name}’s ability to communicate personal
experiences in a clear logical way?

∙ How often is {name} understandable when
speaking to adults other than you or other
family members?

∙ Which of the following best describes
{name}’s ability to communicate when
{he/she} is not first understood?

Interviewer rating None ∙ How often was [name] understandable
when speaking to you?

Standardised
assessment

MacArthur-Bates Communicative
Developmental Inventory short
form—New Zealand English (NZE
CDI:sf) (Reese et al., 2018)

None

Receptive
vocabulary

Standardised
assessment

None Peabody Picture Vocabulary Test (PPVT-III)
(Rothman, 2010)

This tool was developed for American English, however
autoethnography research indicates PPVT-III is suitable
for New Zealand children, includingMāori (Haitana et al.,
2010). The PPVT-III was adapted, with 40 items in total
administered. If the child was able to answer two training
plates correctly, up to three sets in total were administered
(see Appendix C), with the child progressing to the subse-
quent set only if they did not exceed a predefined number
of errors. The test was terminated immediately if a child
stopped participating.
Raw scores were added, then adjusted according to the

differential difficulty between items.A latent receptive lan-
guage variable was created with a score from −4 to +3
(see GUiNZ technical manual for details). Questions of
average difficulty were given a score of 1, whereas correct
items with lower or higher difficulties were adjusted to
non-negative score values of <1 and >1, respectively (Ly
et al., 2020). Ranked scores were transformed into binned
deciles using SPSS 28.0 statistical software.

Trajectories of parental concern

Parental concern was reported at three time points. At
24- and 54-month data waves, mothers indicated whether
they had any concerns regarding their child’s speech
broadly construed. At 72 months, mothers were asked if
speech was raised as a concern during their child’s Before
School Check (B4SC), a government-funded screening tool

administered with parents of children at 4–5 years of age
to identify potential behavioural, developmental or health
concerns (Ministry of Health, 2008). The B4SC includes
the Parental Evaluation of Developmental Status with 10
questions about behaviour, speech, language and motor
skills for example, ‘Do you have any concerns about how
your child talks and makes speech sounds?’ Responses to
this item were used in the absence of other GUiNZ data
regarding concern at this age (Table 2).
Responses at each of the three time points were classi-

fied into one of eight speech concern trajectories to identify
changes in concern over time. For example, parents who
were concerned at all three time points were classified as
YYY, those who were concerned at 24 months (T1) and 54
months (T2) but not 72months (T3) were classified as YYN:
(T1T2T3 = YYY, YNN, NNN, etc.)

Analysis

Data were analysed using SPSS software to generate
descriptive statistics. Pearson’s chi-square tests were also
run to examine associations between expressive and recep-
tive communication and parental concerns with signifi-
cance set at p < 0.05. When chi-square assumptions were
not met due to small cell counts, Fisher’s exact tests were
conducted with significance set at p < 0.05. Missing data
includes those who were not present, did not respond or
refused to respond.
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MULDERRY et al. 7

TABLE 2 Measures of parental concern regarding speech at each data wave.

Child age Question Possible response
24 months Do you feel any concerns about your child’s speech or

hearing, such as:
Does not understand others when they speak
Does not understand you when you speak
Difficulty finding words
Difficulty putting words together
Reluctant to speak
Speech not clear to family
Speech not clear to others
Stutters, stammers or lisps
Voice sounds unusual

54 months Have any of the following been raised as possible areas of
concern for {name}

Speech

72 months To your knowledge, were any of the following raised as a
possible area of concern for your child as a result of
their Before School Check

Speech

Note: The identification of a concern was coded as a ‘yes’ response and no indication of a concern was coded as a ‘no’ response.

TABLE 3 Expressive vocabulary score on the NZE CDI:Sf based on all English-speaking respondents (n = 6076) and word combination
scores based on all respondents (n = 6293), at 24 months.

Expressive vocabulary Not yet combining
Sometimes
combining Often combining

M (SD) (n, %) (n, %) (n, %)
Child sex
Male 46.4 (26.6) 526 (16.1) 937 (28.7%) 1785 (54.7%)
Female 47.3 (26.6) 297 (9.7%) 675 (22.1%) 2073 (67.8%)
Total 46.9 (26.6) 823 (13.0%) 1612 (25.5%) 3858 (61.0%)

Note: Results exclude missing data and children who were not yet speaking. Mean vocabulary and SD scores further excluded all participants who could not be
administered the NZE CDI:sf.
Abbreviation: NZE CDI:sf, New Zealand English Communicative Development Inventory short form.

RESULTS

Communication abilities at 24 months old

The mean age of first words spoken was 10 months
(SD = 2) by parent report, whilst 211 (3.2%) children
were not yet speaking at the time of 24-month inter-
view. Total expressive vocabulary scores from NZE CDI:sf
were assessed (maximum score achievable = 100). Parents
were asked if their child had begun to combine words,
with responses: don’t know, not yet, sometimes, often.
Both measures are reported as a function of sex (Table 3).
Mean total word scores (46–47) were similar for boys
and girls and showed wide variation across participants
(SD = 27).

Communication abilities at 54 months old

Based on frequency of parent responses, relative expressive
communication strengths and challenges were identified
in the cohort (Figure 1). For example, three quarters of

TABLE 4 Parent responses at 54 months (n = 6122): ’Which of
the following describes {name}’s pattern of asking questions?’.

N %
Never or rarely asks adults questions 76 1.2
Occasionally asks adults questions 500 8.1
Sometimes asks adults interesting questions 1536 25.1
Often asks adults interesting or long questions 4010 65.5

the children were reported as often understandable when
speaking with unfamiliar adults, but almost a quarter of
children were reported by their parent to be very ten-
tative or requiring prompting when describing personal
experiences. Detailed results from analysis of individual
measures are described in Tables 4–7.

Receptive versus expressive
communication

Receptive language was measured only at the 54-month
data wave and only regarding vocabulary (median age =
54.12 months, range = 48.03–68.35 months). The mean
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8 CHILDREN’S SPEECH, LANGUAGE AND COMMUNICATION
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F IGURE 1 Expressive communication strengths (upper graph) and challenges (lower graph) of the cohort at 54 months. [Colour figure
can be viewed at wileyonlinelibrary.com]

TABLE 5 Parent responses at 54 months.

Often Sometimes Never or rarely
N % N % N %

How often does {name} try out new
words?
(n = 6113)

4139 67.7 1849 30.2 125 2.0

How often is {name} understandable
when speaking to adults other than you
or other family members?
(n = 6122)

4908 80.2 1126 18.4 88 1.4

TABLE 6 Parent responses at 54 months (n = 6109): ’{Name}’s Ability to Communicate Personal Experiences in a Clear Logical Way’.

N %
{He/she} is very tentative, only offers a few words and requires you to ask questions 210 3.4
{He/she} offers some information, but needs you to prompt for key parts of the story 1375 22.5
{He/she} offers information and includes the necessary information to really understand the event 2193 35.8
{He/she} offers information and tells experiences in a way that is nearly always complete, logical
and understandable

2331 38.1
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MULDERRY et al. 9

TABLE 7 Parent responses at 54 months (n = 6114): ’{Name}’s
ability to communicate when {He/She} is not first understood’.

N %
{He/she} never continues trying to be
understood.

89 1.4

{He/she} often gives up trying to be
understood.

345 5.6

{He/she} often keeps trying to be understood. 2817 46.1
{He/she} will work hard to be understood 2863 46.8

derived PPVT-III (latent receptive language) score for the
5601 children able to engage in the task was 0.0 (SD =

0.901). A Pearson’s chi-square test comparing the asso-
ciation between the derived PPVT-III variable and inter-
viewer ratings of intelligibility (n = 5587) was significant,
χ2 (27) = 487.396, p < 0.001. Children reported as never or
rarely understandable to an interviewer (n= 67) and those
sometimes understandable (n= 197) were more frequently
categorised in the lowest PPVT-III decile than any other
decile, accounting for 47% of the cases in the lowest
decile.

Parent understanding of their child’s
communication

At 54 months parents were asked, how often is {name}
understandable when speaking to adults other than you or
other familymembers? (Table 8). Similarly, the interviewer
had to report, how often was {name} understandable when
speaking to you? [never, rarely, sometimes, or often]. Par-
ent and interviewer ratings of child connected speech
intelligibility with unfamiliar people were largely in agree-
ment, with parents tending towards rating them as more
intelligible.

TABLE 8 Interviewer (n = 5733) and parent ratings of child
connected speech intelligibility at 54 months old (n = 6122).

Interviewer
rating

Parental
rating

N % N %
Never or rarely intelligible 237 4.1 88 1.4
Sometimes intelligible 1028 17.9 1126 18.3
Often intelligible 4468 77.9 4908 80.1

Parental concern about speech, language
and communication

At 24 months, 16% of children in the cohort had com-
munication skills that were of concern to their parents,
and parents were somewhat or very concerned about 31%
of those children. Speech being not clear was the most
frequently reported concern (Figure 2).
Although 823 (13%) children were reported as not yet

combining words at 24 months old, only 287 (35%) of
those parents were concerned about speech and 208 (25%)
children had a parent express specific concern that their
child ‘had difficulty putting words together’ (Figure 3a).
A Pearson’s chi-square comparing the association between
parental concern about any component of speech and com-
bining words at 24 months old was significant, χ2 (2) =
395.85, p < 0.001. The expected pattern would be greater
parental concern amongst thosewith children not yet com-
bining words—however, this pattern was not observed.
Parents who were concerned about their child’s speech
were more likely to report that their child sometimes (n =
367, 36.1%) or often (n = 362, 35.6%) combined words, with
fewer parents who identified a speech concern reporting
that their child had not yet begun to combine words (n =
287, 28.2%).

0% 5% 10%

Doesn't understand others when they speak

Doesn't understand you when you speak

Difficulty finding words

Difficulty pu�ng words together

Reluctant to speak

Speech not clear to family

Speech not clear to others

Stu�ers stammers or lisps

Voice sounds unusual

Other

Girls

Boys

F IGURE 2 Aspects of parental concern about speech for their child at 24 months old, by sex (n = 1026). [Colour figure can be viewed at
wileyonlinelibrary.com]
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10 CHILDREN’S SPEECH, LANGUAGE AND COMMUNICATION
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%
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(a) Word combining (b) Intelligibility

Not concerned Concerned

F IGURE 3 Children’s reported skills as a function of parental concern for their speech. a) parents’ report of their child putting words
together b) parents’ report of their child’s intelligibility to unfamiliar adults [Colour figure can be viewed at wileyonlinelibrary.com]

TABLE 9 Parental concern about speech (N, %) as a function of PPVT-III (receptive vocabulary) deciles 1 to 10 (n = 5598).

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 Total
Concerned 97 (17.3) 84 (15.1) 79 (14.1) 72 (12.9) 75 (13.4) 58 (10.4) 71 (12.7) 49 (8.8) 46 (8.2) 51 (9.1) 682
Not concerned 464 (82.7) 474 (84.9) 482 (85.9) 488 (87.1) 484 (86.6) 502 (89.6) 489 (87.3) 511 (91.3) 514 (91.8) 508 (90.9) 4916
Total 561 558 561 560 559 560 560 560 560 559 5598

At 54 months, 12.6% of children in the cohort had
speech that was of concern to parents. A Fisher’s exact test
determined a significant relationship (p < 0.001) between
parental concern about speech and parent ratings of their
child’s intelligibility to unfamiliar adults. The analysis
tested the hypothesis that parents who rated their child
as never or rarely or sometimes understandable to unfa-
miliar adults would be more likely to be concerned over
their child’s expressive language abilities. In fact, the anal-
ysis found a significant proportion of parents who did not
indicate a speech concern had rated their child as never or
rarely (n= 31, 0.6%), or only sometimes understandable (n
= 775, 14.5%) to unfamiliar adults (Figure 3b).
Pearson’s chi-square comparing the association between

parental concern and receptive vocabulary was significant,
χ2 (9) = 42.079, p< 0.001, and showed the anticipated link
between concern and child ability. Decile 1 comprises chil-
drenwith the lowest scores on the PPVT-III test, and decile
10 includes children who scored the highest in the cohort.
Parents of children at 54months oldwith the highest scores
on the PPVT-III test (deciles 8, 9, 10) were less likely to
report speech concern than parents of children in the lower
categories (deciles 1, 2, 3) (Table 9).
Abbreviation: PPVT-III, Peabody Picture Vocabulary

Test-III.
Cross-sectional descriptive analysis provided frequen-

cies across all eight potential concern trajectories based

TABLE 10 Trajectories of parental concern about speech
across three time points (n = 5124).

Concern at 24-, 54- and 72-months age N %
YYY 83 1.6
YYN 158 3.0
YNY 22 .4
YNN 543 10.6
NYY 117 2.3
NYN 298 5.8
NNY 57 1.1
NNN 3846 75.0

Note: The identification of a concern was coded ‘Y’ and no indication of a
concern was coded ‘N’. T1T2T3 = YYY, YNN, NNN, etc.

on the three data points (24 and 54 months, 72 months)
(Table 10). At the B4SC, 5.6% of children had speech that
raised as a concern. Overall, a majority of parents (75%) did
not identify any concerns about speech at any time point.
A very small percentage reported concern about speech at
two (5.7%) or all three (1.6%) of the three time points.

DISCUSSION

Recognising the specific communication capabilities
of young children at a population level is integral to
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MULDERRY et al. 11

organising universal, targeted and specialist services
that support equitable participation for all children and
whānau (Wylie et al., 2014). The current study provides
insight into SLC abilities of children in Aotearoa New
Zealand and parental knowledge and concerns about their
children’s communication.

Child speech, language and
communication abilities

At 2 years of age, the average expressive vocabulary score
for English-speaking children in the cohort was within
the normal range for the NZE CDI:sf at 24 months of
age (Fenson et al., 2000; Reese et al., 2018). According to
well-established milestones for English peakers, at age 2
children should have an average vocabulary of 50 words
(Dosman et al., 2022) although the range of normal is not
specified with this milestone. Reese et al. (2018) reported a
significant difference in vocabulary scores between mono-
lingual and bilingual English speakers in New Zealand,
whereby bilingual children had 10 fewer English words
on average. Similarly, boys were found to have 10 fewer
words than girls of the same age. In our cohort there was
no difference between the scores of boys and girls. The
cohort scored on average at the 50th centile andwith 47%of
the 24-month cohort identified as bi- or multilingual, the
English vocabulary score is unlikely to represent the full
vocabulary of many children in this cohort.
Nearly two thirds of mothers reported that their child

was often combining words at 2 years. Common develop-
mental milestones suggest English-speaking children at 2
years are expected to use two-word phrases, such as, ‘more
cookie’ (Dosman et al., 2022); however, the frequency with
which 2-year-olds should use these word combinations is
not well reported in the literature. Research comparing
precocious and typical talkers at 2 years in the United
States found that all children combined words ‘at least
some of the time’ (McGregor et al., 2005, p. 573). In their
study, a quarter of the sample were classified as ‘ethnic
minorities’ by their parents, and all were monolingual
speakers of English (McGregor et al., 2005). There is evi-
dence that bilingual children typically take longer to learn
each language than monolingual children (Reese et al.,
2018), hence children in the current study who were iden-
tified as not yet combining words would ideally have been
assessed across all their languages.
Although the familiarity of parents influences their per-

ceptions of their children’s speech (Hustad et al., 2021),
there is sound evidence that parents can accurately report
their children’s speech and language abilities. This is
supported by local survey research (Gibson et al., 2022).
The current study partially replicated this, as parent and

interviewer ratings of child intelligibility were largely
in agreement. It is well-established that between 48–60
months, children should be 100% intelligible to strangers
in connected speech (Coplan & Gleason, 1988; Dosman
et al., 2022). For a majority of the cohort this was a
strength. However, nearly one fifth of children were iden-
tified by their mothers or an interviewer as never, rarely
or only sometimes understandable to an unfamiliar adult.
Although some children may have achieved 100% intelli-
gibility in the following 6 months, compared to Australian
data (McLeod & McKinnon, 2007), these results are con-
cerning. Recent research has questioned this established
milestone for intelligibility and suggests a more accurate
milestone of 62–87months for connected speech to be 100%
intelligible to strangers (Hustad et al., 2021). Their study
suggests that between 46–61 months children are only 75%
intelligible. If ‘never, rarely or sometimes’ are interpreted
as <75% intelligible, then our GUiNZ results are still a
concern.
A strengths-based outlook is increasingly promoted, as

it can empower children by supporting learning through
the creation of the least restrictive environment (Donald-
son et al., 2017). Over two thirds of mothers indicated that
their child was often understandable when speaking to
adults other than themselves or familymembers. Similarly,
nearly two thirds of mothers classified their child as often
trying out new words and asking long or interesting ques-
tions. However, providing the best support for children’s
communication requires the identification of specific chal-
lenges, which will help determine the prevalence and
nature of speech language communication needs more
broadly. We found that nearly one third of mothers clas-
sified their child as never, rarely or sometimes trying out
new words. At age 4½, less than half of the cohort were
identified as often able to eventually communicate when
not initially understood, and as often communicating per-
sonal experiences in a clear and logical way. Almost one
quarter of children were very tentative when describing
personal experiences and never or rarely communicated in
a clear and logical way. Around a tenth ofmothers reported
that their children never, rarely or occasionally asked long
and interesting questions, and never continued, or often
gave up trying to communicate when they are not ini-
tially understood. These findings highlight the need for
population-, or whānau-targeted strategies for supporting
SLC development.
Language comprehension is foundational to later pro-

duction of words (Adamson et al., 2020). Not surprisingly,
we found a significant association between expressive
and receptive abilities—children with low intelligibility
were disproportionately represented in the lowest recep-
tive vocabulary deciles. This may reflect broad language
learning difficulties or a cascade effect of less language
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12 CHILDREN’S SPEECH, LANGUAGE AND COMMUNICATION

exposure and fewer opportunities for expressive language
development because of a low level of intelligibility.

Parental concern

Parental concern depends on an understanding of chil-
dren’s age-appropriate SLC milestones. Our findings
match previous research indicating parents can accu-
rately report their children’s speech and language abilities
(Rannard et al., 2005). Parents less frequently rated their
child as never or rarely understandable to adults other
than themselves or family members, possibly because par-
ents are experienced listeners of their child’s speech, and
parents witness their children communicate with other
adults on numerous occasions, not just at a single event.
Despite this, parental and interviewer ratings were largely
in agreement.
In the 24-month data wave, there was a higher propor-

tion of concerned parents for children who were some-
times or often combining words, than for children who
were not yet combining words. It may be that children
who were not yet combining words were speaking less
frequently overall, providing parents with fewer oppor-
tunities to detect speech abnormalities, or perhaps their
single words were clear. Parents were more concerned if
they experienced more of their child’s speech.
The 54-month data analysis further suggested that

parents may not show concern when their child’s com-
munication is delayed. Contrary to our hypothesis, when
comparing parent concerns about speech with their
own estimations of intelligibility, parents who reported
their child was only sometimes intelligible were largely
unconcerned. Parents may underestimate communica-
tion delay as a cause for concern due to poor awareness
of connections between typical speech and language
milestones and future academic achievement and occupa-
tional attainment (McCormack et al., 2011; Rannard et al.,
2005).
The significant association between parental speech

concerns and children’s receptive communication abilities
suggests parents are not insensitive to their child’s commu-
nication needs. Indeed, more parents indicated concern
in lower PPVT-III deciles, and fewer parents indicated
concern when receptive vocabulary scores were in higher
deciles.However, 464 of the unconcerned parents’ children
scored in the lowest PPVT-III decile. Their latent recep-
tive language scores were significantly lower than 1 SD
below the mean, yet absence of parental concern suggests
they were unaware of their child’s higher communica-
tion needs, or they underestimate the significance of low
receptive vocabulary (McAllister et al., 2011; Rannard et al.,
2005).

We identified eight potential communication concern
trajectories with most parents categorised as no concerns
at any data point. The next most common trajectory
was where concern was identified in the 24-month data
wave and subsequently not expressed. Historic clinical
advice suggested that a proportion of speech and language
problems self-resolve by age 3 years (Bamford et al.,
1998; Whitehurst & Fischel, 1994); however, this is now
contested, especially with communication difficulties that
do not become apparent until after 2 years of age. McKean
et al. (2017) concluded that by 4 years old, greater stability
was apparent in children’s language levels and individual
differences are established. The ‘NYY’ and ‘NNY’ concern
trajectories (3.4%) are indicative of concern arising later
in the child’s life. In both ‘NYN’ and ‘YYN’, parents
identified a specific speech concern in the 54-month data
wave yet speech was not raised as an area of concern at
the B4SC. Direct speech and language assessment from
the B4SC is limited (Ministry of Health, 2008). It is con-
tentious whether the concerns at 54 months had resolved
at the time of screening or were not captured by the
B4SC.

Strengths, limitations and future directions

GUiNZ data has a significant number of non-participant
mothers with missing data, who were more likely to live
in areas of high deprivation when their child was in
preschool, not have obtained any formal educational qual-
ifications, and identify as Māori, Pacific, or Asian rather
than Pākehā/NZ European (Morton et al., 2018). Ethnicity
and deprivation status have predictive effects for language
acquisition of NZ children due to a complex array of factors
(Reese et al., 2018).
We analysed the MacArthur Bates CDI:sf only in

English. At 24 months, GUiNZ also administered the test
in Māori, Samoan, Tongan, Cantonese and Mandarin.
Reese et al. (2015) highlighted methodological limitations
including the assumption that mothers are the primary
caregivers of young children and can best represent their
language abilities. Reese et al. acknowledged the disadvan-
tages of direct translation from English for the CDI, which
resulted frompragmatism rather than best practice. Future
research should focus on development of communication
inventories based on culturally relevant, naturally occur-
ring language for an equitable representation of language
acquisition amongst non-English-speaking ormultilingual
speakers.
The choice to explore SLC at a population-level using

gross quantitative measures comes at the expense of cap-
turing the complexity and meaning behind family expe-
riences. Further capturing the voices of families would
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MULDERRY et al. 13

inform effective resource allocation, acknowledging the
considerable knowledge they possess about their children
(Davies et al., 2017).
Given the broad ambition of the GUiNZ study to cap-

ture the general status of health and development (Morton
et al., 2020), opportunities to capture detailed commu-
nication abilities were compromised. All measures relied
on parent report of speech which may or may not have
captured language or broader communication concerns,
depending on individual interpretation.

CONCLUSION

Many preschool children who were rated as intelligible
when speaking to adults other than their family mem-
bers, however, were not always able to communicate their
personal experiences in a clear, logical way. Parents were
knowledgeable of their children’s expressive communi-
cation abilities, consistent with previous research, but
many parents were unconcerned when their child was
delayed in their communication development. Given the
crucial role of families in identification and support of
children with high communication needs, future public
health strategies should focus on empowerment of families
through education. Increased awareness through public
health messaging specifically regarding consequences of
communication challenges will aid in prevention, early
detection and intervention to support children to thrive
through effective communication.
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