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Abstrac
Backgrouwlopmental language disorder (DLD) is common in children, but little is

i

known abgut i sociation with quality of life (QoL) in middle childhood. QoL is a complex
construct, ali with an individual’s sense of well-being and is related to functional

limitati ciated with DLD. Biopsychosocial models of disability account for both the

This is the author manuscript accepted for publication and has undergone full peer review but has not
been through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as doi:
10.1111/1460-6984.12385.

This article is protected by copyright. All rights reserved.


https://doi.org/10.1111/1460-6984.12385
https://doi.org/10.1111/1460-6984.12385
https://doi.org/10.1111/1460-6984.12385

extent and functional limitations of the impairment; however, the DLD literature rarely

reports on both aspects. Studies are required that detail QoL in children with and without

DLD. H

Aims: To m the association between DLD, identified at 4 years and persisting at 7

years, an 4, 7 and 9 years; to compare QoL for children whose DLD was mild to
moderdfe WHE@™S& cre at 7 years; and to investigate how variables known to impact on

language ent (e.g., maternal vocabulary), as well as social-emotional behaviours at

4 and 7 yefs cc&ibute to QoL at 9 years.

Methods & Procedures: The analyses included 872 children who participated in the 4-, 7-
- A

and 9-year data collection of the Early Language in Victoria Study (ELVS). We compared
the parent-re or%d QoL profiles at 4, 7 and 9 years for children with and without DLD, and
those with mild i moderate and severe DLD using the Pediatric Quality of Life Inventory

environmdfital factors predicted QoL at 9 years, including social-emotional behaviours

(PedsQL)t:onducted regression analyses to estimate how child, family and

measured Me Strengths & Difficulties Questionnaire (SDQ) at 4 and 7 years.

Outcome & Results: Children with DLD (n = 70) had lower parent-reported QoL at 9 years
w w

loping children (n = 802), with mean scores of 74.9 and 83.9 respectively.

There was n: idence of differences in QoL between those with severe (n = 14) or mild to
) DLD. In contrast to their peers, children with DLD had a profile of
declining QoL between 4 and 9 years. For all children, language skills at 7 years predicted
QoL at 9 §ears. For children with DLD, emotional symptoms and peer problems at 4 years
plus SDQ Nifﬁculties at 7 years were predictive of lower QoL at 9 years.

Conclusions & Implications: Children with DLD had a lower QoL than their typical peers at
9 years anMrary to previous studies, differences in QoL were not observed with DLD
severity. - rring social-emotional problems appear to play an important role in
contribWe lower QoL experienced by children with DLD. Consideration of
associate wnal limitations is required to support the communication and social
developmdﬁ

young children with DLD.

KeywoPdggdevelopmental language disorder, quality of life, outcomes.
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<A>What this paper adds

<B>What is already known on the subject

BiopsyModels of disability can account for both the extent of language impairment,
as well asmted functional limitations such as well-being and QoL. However, more

1s known

disabil#; THEA™E.D. The limited research conducted with children with DLD consistently

e functional limitations in children with physical or developmental

reports a | L than their typically developing (TD) peers. The factors that contribute to

functiona\@ms, including lower QoL, for children with DLD are not well understood.
- a

<B>What this paper adds to existing knowledge

Children M ﬁD had lower parent ratings of QoL than their TD peers at 9 years, and

showed decliningdlQoL from 4 to 9 years. In contrast to other studies, differences in QoL were

not evidi&en children with more severe DLD and those with mild to moderate DLD.

Co-occu social-emotional problems are important factors influencing later QoL for
children with DLD, with emotional symptoms and peer problems at 4 years and overall
socialemfﬁculties at 7 years being significantly related to lower QoL at 9 years.
=

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

Speec rvices need to focus on both the remediation of the language impairment
and the functional limitations that children with DLD, regardless of severity, are experiencing
in relatio!to QoL. Future work needs to focus on the measurement and monitoring of

functionaons in children with DLD. Prioritizing measurement of the functional

impact of§D n assessments, including QoL, will enable continued investigation of

commurnctioning from a biopsychosocial perspective.

<A>Intgaluction

Develop guage disorder (DLD) refers to a range of language problems that can be
diagnosed i reschool years and persist into adolescence and adulthood (Clegg et al.
2005, Johns 1. 2010). It is one of the most common developmental concerns in children,

e rates varying with age and definition, but usually estimated as affecting
around 8% of prithary-school-aged children (Norbury ef al. 2016). Recent definitions of DLD
refer to the significant impact the disorder has on social interactions and educational progress

(Bishop et al. 2016). This is based on many studies demonstrating that children with DLD are
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at increased risk of poorer outcomes in their academic, social and emotional development
(Bretherton et al. 2013, Clegg et al. 2005, Arkkila et al. 2008, Tomblin et al. 2000). A

numberMutcomes are now more commonly referred to as ‘functional limitations’

(Bishop et 6). With high prevalence and lifelong consequences, it is critical that health
and educa&sionals understand the nature of DLD and related aspects of the child’s
well-bdih ality of life (QoL). Definitions of disability that take account of the extent
of the 1 mment, as well as an individual’s functional limitations, resonate with

recommel@to focus on functioning in everyday life rather than on diagnostic cut-

points.

<B>Biops c*osocial model of disability

[AQS5] The Wor!i Health Organisation (WHO, 2007) defines health as ‘a state of complete
physical, ﬁ& and social well-being and not merely the absence of disease’. This
bi

implicate opsychosocial model of disability where a person’s health and well-being are
the result of how biology (e.g., an impairment) interacts with their ability to perform
everyday (i.e., whether their participation or activity is limited or restricted), both of
which i ed by personal and environmental factors. Implicit in this framework is a
need to foc ally on an individual’s impairment and functional limitations in everyday
life ev rmore, the WHO definition implies a shift in emphasis of interventions to

include a greater focus on the functional consequences of impairment. In order to develop
these intesentions, one must understand the nature of the functional limitations and the
factors ththem. However, we do not currently have a comprehensive picture of how

language ab gyare associated with children’s QoL in general, or the associated factors that

influence children with DLD.
Th& WHO framework provides a way of conceptualizing health and well-being from a

functiowtive. QoL is one construct by which to measure an individual or proxy’s
perspectiv eir well-being. It can be defined as an individual’s perception of their
physical, gical and social well-being (Markham et al. 2009). Measures of QoL are

multidimensi

nd focus on physical functioning, participation, health and well-being, and
allow parison of functioning across different health conditions, populations and
interventions (Cicza and Stucki 2005). There are a limited number of measures of paediatric
QoL and most rely on parents reporting their perceptions of the child’s QoL. The

measurement tools available clearly impact on our understanding of and ability to consider
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QoL limitations in service planning. QoL has been explored in many child populations,
including those with chronic health conditions (Varni et al. 2003) and cerebral palsy (Varni et
al. 200Wte, there has been insufficient consideration of how best to measure
objectivel ponal limitations within the overall picture of childhood language assessment
and diag&en‘c scoping review concluded there was currently lack of tools for
measurih Z®@HeEenal limitations in the paediatric speech and language field (Cunningham et

al. 2017). ore, we are not aware of any studies that have quantified the contribution

of languagf abilifies across the developmental spectrum to QoL in children more generally.

Gr

<B>QoL i@ childen with DLD

S

Studies focused on QoL in children with communication impairments, ranging in age from

birth to 18 yearsfconsistently find negative impacts on social functioning, e.g., difficulties

ul

getting alo ith others (Feeney et al. 2012), as well as difficulties in psychosocial well-

being and$§chool functioning (Hubert-Dibon et al. 2016, McKean ef al. 2017). Interpersonal

i

relations, icipation in school and play activities, learning, socializing, and behaviour were

all identifigd eas of concern by parents and clinicians describing children’s (2—5 years)

a

well-bei -ended survey questions before starting therapy (n = 210) (Thomas-Stonell

et al. 2009). study of 29 children with specific language impairment (SLI), aged 8—12

years, al. (2016) concluded that the children’s social participation, measured by

Vi

parent report of life habits, was impaired and that there was evidence that parental stress can

mediate th§ extent of the social participation difficulties.

[

Markhain ef al. (2009) used qualitative methodology to determine the QoL of children

i

with DL agedy 6-18 years. The themes that emerged focused on difficulties with
relationshi tions, achievement, independence and support, all of which impacted on

overall -being and QoL. More recently, Nicola and Watter (2015) used the PedsQL to

q

explor sample of 41 children with severe SLI aged 5-18 years. They compared

;

parent an tings of QoL and found no significant differences between the two raters,

U

except forsocialdfunctioning where the children rated themselves higher than their parents.

Overall, the L total summary score and the subscales of social functioning (parent and

nd physical functioning skills (child ratings) were lower in this group than
would be expected from population means. The PedsQL has been used successfully in this

and other studies to describe the QoL profiles of children with DLD (McKean et al. 2017).
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In summary, studies have used different methods, measurement tools and raters (i.e.,
self or parent report) to determine QoL in children with DLD. In the only systematic review
to consMrement of QoL in children with speech and/or language difficulties, aged
from birt ears, Gomersall ef al. (2015) concluded that there had not been a consistent
or systemmh to capture QoL in this group, as no DLD-specific measurement exists.
Studied™ h#@SF@dominantly used generic, rather than disorder-specific measures, with
variabilit domains reported. Follow-up into adulthood of children with DLD has
demonstr@nsistent findings related to QoL and mental health, with some studies
reporting n: oing difficulties (Johnson et al. 2010) and others finding significant long-
term con (8choon et al. 2010). Furthermore, there has been no report of repeated

measures of QoL in a group of children where concurrent language and social-emotional

S

behavioural asseg§ment has occurred from preschool through to primary school years.

LE

<B>Predi€ting QoL in children with DLD
We know t ild (e.g., gender, general health), family (e.g., maternal education and mental

health), a nmental factors (e.g., socioeconomic status, parents’ engagement in work)

a

contrib

al. 2010) an;

language and social-emotional development (Bayer ef al. 2012, Reilly et

ren’s QoL when parents have concerns regarding their child’s speech and
langua ent (Feeney et al. 2017). Children also need adequate language skills to
develop their social relationships, to engage with school learning, and to learn how to manage
and self—lgulate their behaviour (Snowling et al. 2016, Conti-Ramsden et al. 2013).
Together, theseeskills contribute to children’s ability to participate fully in daily life. Clinical
and popused studies have demonstrated that children with DLD are at risk of life-
long behay and social-emotional problems (Conti-Ramsden et al. 2013, Law et al.
2009, Brotherton et al. 2013). Despite this, it is currently unclear whether language
difﬁculW presence of emerging social-emotional behavioural difficulties also

contribute wer QoL reported for children with DLD. This information could inform

interventi ildren with DLD by helping explain the perceived impact that restrictions
have on achicyif#® adequate levels of functioning in everyday life.
ng a biopsychosocial model, we investigated the following research questions:

e (a) Do children with DLD experience limitations in parent-reported QoL compared

with their TD peers?
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(b) At what age do parent perceptions of lower QoL emerge and does severity of the
DLD contribute to lower QoL?
) Mribution do language skills, across the full range of abilities, make to

pamd QoL, accounting for variables known to influence language
de

o Fo WAt degree do vulnerabilities in socio-emotional behavioural skills in children
wih contribute to parent-reported QoL, accounting for variables known to

influence fanguage development?

<A>Mategial§ and methods

<B>Back, the Early Language in Victoria Study (ELVS)
This study drawg§on data collected as part of the ELVS, a longitudinal study following the

language, E communication and early literacy development of a large community

$C

sample o n from Melbourne (VIC), Australia, a city of approximately 4 million

people. E menced in 2002, recruiting 1910 infants aged between 7.5 and 10 months.
The chil selected from six local government areas (LGAs) from metropolitan
Melbo on rankings from the Australian census-based Socioeconomic Indices for
Areas (SEI r Relative Socioeconomic Disadvantage (Australian Bureau of Statistics
2001).

Infants from these LGAs were recruited through the Victorian Maternal and Child
Health Nwme, a universal nursing service for families with children 0—6 years, and
suppleme recruitment from the 7-9-month hearing screening programme and local
newspape @ sing. The original recruitment for ELVS excluded children with serious
disability opmental delay at birth (e.g., Down syndrome, hearing impairment). The
recruit s is further detailed by Reilly et al. (2010). Data were collected annually

by queMrom 1 to 9 years, as well as face-to-face assessments at ages 4, 5 and 7

<B>Particj
Partici the present analysis were drawn from the ELVS cohort when the children were

9 years. The sample comprises all of the children from the original cohort who completed the
Clinical Evaluation of Language Fundamentals—Preschool, 2nd edition (CELF P2) (Wiig et
al. 2006) at 4 years, Clinical Evaluation of Language Fundamentals—4th edition (CELF 4)
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(Semel et al. 2006) at 7 years, and the Pediatric Quality of Life Inventory, Parent—Proxy
Report (PedsQL) 4.0 (Varni et al. 2003) at 4, 7 and 9 years. Children whose parents reported
that thew been diagnosed with autism or developmental delay were excluded from
this sampmion was collected about each child’s demographics and general health

and deve gcluding gender, caregiver education, family history of speech and
langua @ s, and socioeconomic disadvantage when they were first recruited to the

study prio i first birthday.

<B>M. easp

All meas‘wuded in the present analyses were collected as part of the larger ELVS

study; no additional data were collected.

)

<C>Langu sures

The Austfalian adaptations of the CELF-P2 (Wiig ef al. 2006) and CELF-4 (Semel et al.
2006) wto assess language ability at 4 and 7 years respectively. The CELF

assessme re receptive and expressive language, yielding a standardized receptive,

expressa posite or core language score, with a mean of 100 and standard deviation

(SD) of 15.

<C>Social-emotional measure

The soci&emotional behavioural adjustment of children was characterized using the

Strengths apdaBifficulties Questionnaire (SDQ; Goodman 1997), completed by parents when
the childréi gyaged 4 and 7 years. The SDQ is a 25-item behavioural screen for children

aged 3-1 . It comprises five scales: emotional symptoms, conduct problems,
inattenti ractivity, peer problems and prosocial behaviour. A total difficulties score

can be Wom the first four of these scales. The score and the subscale scores at 4 and

7 years arjd.

e of child (e.g., gender and cognitive abilities), family (e.g., maternal

education and vocabulary) and environmental (e.g., socioeconomic status) characteristics.

These data were collected through annual questionnaires designed specifically for the ELVS
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study. The matrices subtest of the Kaufman Brief Intelligence Test, 2nd edition (K-BIT2;
[AQ6] Kaufman and Kaufman 1990), administered at 4 years, and the block design and
matriceM)f the Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler 1999)
administemears, provided estimates of the non-verbal cognitive abilities of

participan vocabulary was measured using the multiple-choice version of the 44-
item Mil] IS cabulary Scale (Raven 1997). Socioeconomic disadvantage was measured

using the index of relative social disadvantage (Australian Bureau of Statistics 2001),
with lowe® scores representing greater disadvantage.

Health-related Qol. was measured using the parent-report PedsQL when children were 4, 7

and 9 years. Thisfis a validated 23-item measure with US norms for children aged 2—18 years.

well as a t@tal score used here as the primary outcome.

0,

It incorpo'Endardized scales for physical, emotional, social and school functioning, as

<C>Procégu
Data
health info
and 7

from several waves of ELVS, including demographic data and general

collected at baseline (8 months); parent-report SDQ questionnaires at 4
t-report PedsQL at 4, 7 and 9 years; and face-to-face CELF assessments at
4 and 7 years. Questionnaires developed specifically for ELVS (Reilly et al. 2017) were sent
to parents@uithin 1 month of their child’s birthday each year. The face-to-face assessments
were admndividually to each child by an experienced trained researcher, usually in

a single si e child’s local health centre, school or home.

<C>De‘z¥£ DLD

In ordeWy children with persisting language difficulties, standard scores < than 81
(ie., > I.SIOW the mean) on the CELF receptive and/or expressive scales at both 4
a

and 7 ye d the DLD group. Standard scores > 81 (i.e., < 1.25 SD below the mean) at

either or bo d 7 years defined the TD group. This meant that some children who may
the DLD category at only one time point were categorized as TD. This meant
that the children in the DLD group had a persistent problem and ensured our comparative

analyses would be conservative estimates. The 1.25 SD cut-point was adopted to be
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consistent with previous epidemiological and longitudinal studies, as well as other analyses
of ELVS data (Reilly et al. 2010, [AQ7] Tomblin et al. 1997).
Me the effect of the severity of DLD on the outcome measures, the children

with DLDmd into two groups. Those with standard scores < 70 (i.e., > 2 SD below

the mean) F receptive and/or expressive language scales at 7 years were classified
as haviflg SEVEIE"DLD, while those with standard scores between 71 and 81 (i.e., between

1.25 and h)w the mean) at 7 years were classified as having mild to moderate DLD.

<C>Healtgd QoL

Each of t bs@ale scores and the total score of the PedsQL were used to compare QoL

EES

between TD groups, as well as to examine differences between mild to moderate
and severe DLDJgroups. While the authors have published clinical cut-points (Varni et al.
2003) we interested in exploring the full range of QoL scores in our cohort rather than

identifyin@a clinically at-risk group.

akl

<B>Anal§i

To ad t research question, to investigate the association between DLD, identified
at 4 years an isting at 7 years, and QoL over 4, 7 and 9 years; and to compare QoL for
childre D was mild to moderate and severe at 7 years, we summarized the PedsQL

scores using descriptive statistics (mean and SD). As the PedsQL measure does not follow a
normal di&ibution because of potential ceiling effects, we completed non-parametric and
parametric es. The same pattern of results was found, most likely due to the large
sample si@ey et al. 2002), consequently, parametric analyses are reported here. Means

mild t

for the tot and subscales were compared between DLD and TD groups, and between
and severe DLD groups using independent ¢-tests at 4, 7 and 9 years.

Despitemomparisons resulting from these analyses a formal correction for multiple
testing (sDe Bonferroni method) was not undertaken as this can be too conservative,

increasin nces of type II errors (Perneger 1998). Instead p-values were interpreted
cautiously took an exploratory approach to look for common patterns and consistency
across sQL, rather than focusing on isolated statistically significant findings which

may be due to chance.
Regression models were used to investigate the associations between language ability

and QoL taking account of factors known to influence language development (research

This article is protected by copyright. All rights reserved.



11

question 2). Initially, we looked at associations between the full range of language abilities
and QoL, unadjusted and accounting for a priori child, family and environmental confounders
known Mce language development (e.g., gender, non-verbal cognitive ability,
maternal v, ry and SEIFA). The continuous core language score at 7 years was used in
these regr, ses, as this was the closest time point to the QoL outcome at 9 years
and thé¥a ich language scores had been used to determine severity of DLD in the
previous E Secondly, only variables associated with the outcome at the 10% level (p <
0.1) were fclud8 in the model of best fit. The variability explained by each of these models
was reporte .

A weries of regression models explored how social-emotional factors at 4 and
7 years contributed to QoL at 9 years in children with DLD (research question 3). Within the
children with Di), associations were estimated between individual SDQ subscale scores
(i.e., emoti ptoms, conduct problems, peer problems, hyperactivity/inattention) at 4

years and @tal difficulties score at 7 years and the QoL outcome. Adjusted regression models

then accoupted for a priori confounder variables and all concurrent SDQ subscale or total

difficultie§} sd@reg) together. Finally, only variables associated with the outcome at the 10%
level i, either the 4- or 7-year-old adjusted models were included together in the
model of be§

<A>Results

Of the 87! Rarticipants, 70 children (8%) were persistently language disordered (DLD) at
both 4 an ars, i.e., they had expressive and/or receptive language scores that were
consisten SD below the mean. A total of 80% of the DLD group were classified as
having mi derate difficulties, i.e., their language scores were between 1.25 and 2 SD

below th an._The remaining 20% (n = 14) had severe language difficulties, with scores >
2 SD bWan.
T esents participant characteristics according to the classification of DLD.

There wer, oys (60%) than girls in the DLD group. All remaining children (n = 802)

were classif] TD. This included some children (6—8%) who were characterized as having
t one but not both time points. The DLD group had a lower mean SEIFA
score, lower levels of caregiver educational attainment and maternal vocabulary than the TD
group. The DLD group were more likely to report a family history of speech and language

difficulties than the TD group. All these differences were statistically significant. The DLD
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group had significantly lower non-verbal cognition scores at both time points compared with
the TD group. They also had higher mean scores on the SDQ total difficulties, conduct
problethivity/inattention, emotional symptoms and peer problems subscales at 4

years. By mniﬁcan‘[ differences between the DLD and TD groups were evident for

the total conduct problems and hyperactivity/inattention subscales (table 1).
There Werfé™i@™@ifferences detected between the groups on prosocial scores at either time

point. SD ifficulties and scale scores at both time points were within normal limits for

both DLD@ groups.
<tab 1>

<B>Peds rofiles of children with and without DLD
The PedsQL scofes at 4 and 7 years were similar for the DLD and TD groups, with the

exception Q ol functioning, where scores were significantly lower for the DLD group
(table 2). 9 years, the PedsQL total score and all subscale scores differed significantly
between the groups. Mean QoL scores for the DLD group declined at each age, such that 9-
year mearlisc@resgwere lower than 7-year mean scores, which were lower than 4-year mean
scores. t, mean QoL scores were similar for the TD group across all three time
points.

<tab 2

<B>Pedsg!i ﬁm:lles of children with mild to moderate and severe DLD
Children withesevere versus mild to moderate DLD had similar PedsQL subscale and total
ages

scores at ¢

on the Ped ool Functioning scale at 9 years. These scores are summarized in table 3.
<tab 3>

<B>Predigti L outcomes at 9 years: language skills
Language _ski 7 years were significantly positively associated with the total PedsQL

score at 9

with one exception: children with severe DLD scored significantly lower

r all children in the cohort, albeit explaining only 4% of the variability in
parent PedsQL scores increased by 0.21 for every unit increase in language standard
scores (95% corfidence interval (CI) 0.13, 0.26 p < 0.001). In contrast, the variables

identified a priori as potential confounders, gender, maternal vocabulary, non-verbal
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cognitive skills and socioeconomic status did not contribute significantly to ratings of QoL

(table 4).

<tab 4#

<B>Predi&utcomes in children with DLD at 9 years: social-emotional factors

A cor@af@F™ @ @trix examined univariate associations between 4- and 7-year language
scores, S cale scores at 4 and 7 years and QoL at 9 years in children with DLD.

Correlatiomcients are provided in table 5. At 7 years, SDQ subscale scores were

significant elated with each other, so regression modelling was applied to each age

separatelygto confounding results due to collinearity at 7 years. Correlations between

S

significant; exprg$sive language at 4 years and the PedsQL were significantly correlated,

albeit with coefficient (= 0.29; p< 0.05).
<tab 5>

receptive lanfuaie and PedsQL at both ages and expressive language at 7 years were non-

For childten with DLD, the total PedsQL score at 9 years was significantly associated
with the em symptoms, hyperactivity/inattention and peer problems scales of the SDQ
at 4 yeaksad nadjusted linear regression models. In addition, the SDQ total difficulties
score at 7'y s associated with the total PedsQL score at 9 years. Most coefficients were
negati ing that higher SDQ scores were associated with lower QoL scores.

Regression models adjusting for variables identified a priori as potential confounders
(gender, rsternal vocabulary and socioeconomic disadvantage) were run with SDQ subscale
scores fros (table 6, model 1). Those reaching a significance of p = 0.1 were included

in the fina gl (table 6, model 2) (gender, emotional symptoms and peer problems at 4

years).m explained 23% (R?) of the variability in QoL ratings at 9 years. For every
h,

unit hi in_emotional symptoms or peer problems scores at 4 years, PedsQL scores were
2.55 anmts lower respectively (95% CI =—-4.43, —0.67 p = 0.009, and —4.64, 0.19 p
= 0.07). s the SDQ total difficulties score explained 24% (R’) of the variability in
parent-rep, L at 9 years. For every unit higher in SDQ total difficulties score at 7

years, Peds res were 1.25 points lower (95% CI =-1.79, -0.71, p <0.001).
<tab 6
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<A>Discussion

This study examined data from a large cohort of Australian children to investigate the

associa n language abilities and parent-reported QoL, as well as to explore DLD

severity, otional behaviour and parent-reported QoL during their preschool and
ol years. Children with and without DLD in this study did not differ

{

middle pr;
across PedS@§tal and scale scores at 4 and 7 years, except in school functioning. However,
by 9 yearsgi ces were evident between DLD and TD children in their PedsQL total and
all scale s@@nsistem with previous research (Markham et al. 2009, Nicola and Watter
2015), chil ith DLD demonstrated lower QoL at 9 years than their peers, demonstrating

that pare rc@ived challenges that impacted on their child’s QoL that reached beyond

LES

their language disorder. We found that for the whole cohort of children, language skills at 7
years were an important determinant of QoL at 9 years.
Chi ith DLD in this sample had declining QoL from 4 to 9 years and to the best

of our kndledge this is the first study to report repeated and concurrent language and QoL

i

measurem hildren across this transition to schooling period. As a group, children with
DLD in o

childre

e had mean PedsQL scores that were lower than the only other sample of

re DLD (referred to as SLI) reported in Nicola and Watter (2015), with the

a

exception 0O ol functioning scores at 9 years. It is important to note that the point of

refere ‘at_risk’ health related QoL is children with both chronic and severe health

Vi

conditions (Varni et al. 2003) and we specifically excluded children with known co-occurring

biomedicalf conditions such as autism from these analyses. The QoL results for the ELVS

i

sample mayghigflect our community ascertained cohort, where there is expected to be less

O

children Wi yere language disorder when compared with clinical samples. In addition,
other studi wling et al. 2016) have identified a later emerging group of children with
DLD, thatNeur conservative selection criteria (i.e., low language scores at both 4 and 7 years)

may ha

{

va/ious longitudinal studies have reported poor long-term outcomes for

children wy in terms of mental health and social well-being (e.g., Clegg et al. 2005,
Arkkila et 8), few have used measures of QoL as a specific outcome measure. The
presen found significant differences between the DLD and TD groups across all

PedsQL domains“examined, including physical functioning, where language difficulties are
not always perceived as contributing to QoL ratings. This finding is a replication of Nicola

and Watter’s (2015) child-reported QoL data, and broadens our understanding of the impact
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of DLD from a biopsychosocial perspective. More severe DLD symptoms have been linked
to increased behavioural problems (Tomblin ez al. 2000), psychiatric problems (Beitchman e?
al. 199Wl problems (Durkin and Conti-Ramsden 2007). Given the evidence linking
these fact oor long-term outcomes for adolescents with DLD, it has been suggested
that the smthe disorder may play a role in the social participation and QoL of
childre® WitH™BWD (Arkkila er al. 2008). Importantly, however, this association was not
evident in lyses. The QoL scores of children with mild to moderate and severe DLD
were not @ntly different, except for the school functioning domain of the PedsQL.
Given that omain reflects parent report of child attention, memory, and completion of
school wogk, #f isfperhaps not surprising that it alone detected differences based on severity of
DLD symptoms. It is also important to note that while the overall DLD group comprised 70
children, only 148(20%) had standard scores > 2 SD below the mean. Nicola and Watter
(2015) fm&r QoL scores using the same measure with a larger clinically defined group

of childrefy with SLI. Clearly replication with a larger group of children with severe DLD

would str these preliminary findings and allow for further examination of the
predictivemion between social-emotional behaviours and QoL.

rosocial scores of the children with and without DLD were equivalent at
both 4 an rs, indicating no differences in capacity to share and help others, and
consid eelings. This is a positive finding amongst other more challenging
differences in the social-emotional domain, e.g., peer and conduct problems, and
hyperacti\SK. As expected from previous studies, children with DLD had more social—
emotionaoural difficulties than the typical language learners. SDQ emotional

symptoms @ r problems at 4 years together with gender and SDQ Total Difficulties at 7

quarter

years wercg ant predictors of QoL at 9 years, these models explained approximately a
g;g th; :ariability in QoL ratings.

Wt associations found between the different factors and outcome measures

suggest th variables that we did not take account of in our regression models influence
QoL. M iled analysis of complex risk factor models may provide a better
understandi pacts of social-emotional behaviour, family and environmental factors on

ldren with DLD over time (Feeney et al. 2017). For example, we recommend
future studies eXamine modalities of DLD which are known to vary in response to

intervention (e.g., expressive versus receptive) and a more comprehensive set of child, family
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and environmental factors, including how protective factors, such as family support, home
learning environments, and good peer relationships modify impacts of DLD on QoL.
Mems at 4 years had a significant impact on QoL at 9 years for the
participan is study. This is not surprising given a large body of evidence linking DLLD
with poormnships and social difficulties (e.g., [AQ8] Bretherton 2013, St Clair et
al. 201 PDEAEAANnd Conti-Ramsden 2007). It is possible that the different social-emotional
behaviour changing influence on QoL over time, reflecting also the developmental
trajectory mvioural difficulties. Previous studies have found that children with DLD,
moving int escence, demonstrate an increase in social problems (St Clair ef al. 2011).
Importantly, hafiges in the behavioural profile of children and developmental trajectories

may differentially impact the effect of DLD as children take on different social roles as they
get older. ContiSed monitoring of this cohort would enable examination of trajectories of

QoL across ition from primary to secondary school and into adolescence.
A Wajor strength of our study was the use of a large, longitudinal, community sample

of childre

d without DLD from infancy. There has been recent discussion amongst

with proswpeated measurements allowing for analysis of the developmental history

researc ing the importance of obtaining children’s own views on their QoL, to gain
an accurate port of impacts of DLD. Our study relied on parent report only, though as
the EL, 1 get older they should be able to complete the self-report version of the

PedsQL to address this limitation, as Nicola and Watter (2015) achieved with children with

severe SL

[

<A>Con

©

DLDs are and have important ramifications on children’s QoL from a very young

1

age. Socid=emotional behaviour plays a significant role in predicting QoL outcomes for
childre
this study

, though this relationship is still not completely understood. Children in

:

er QoL by 9 years than TD children, though these differences were not

U

observed children with more severe DLD and those with milder symptoms.

Decisions re g provision of intervention services should take this finding in to account.
ith DLD, who also have social-emotional difficulties, may benefit from
language and soctal skills interventions, which in turn, may help improve their QoL as they
progress through primary school. Interventions need to be tailored to family resources and the

role they may play in improving children’s overall well-being and QoL. The finding that QoL
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declines from 4 to 9 years, in combination with the lower QoL experienced even by children
with mild to moderate DLD, highlights the need for including these young children with less
severe MS in these intervention strategies. Furthermore, monitoring children’s QoL
over time emerging difficulties is clearly warranted. Prioritizing measurement of the
impact of&uding associated perceptions of children’s QoL, will enable continued
investi Fat/OAeP®communicative functioning from a biopsychosocial perspective across

multiple
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Table 1. Participant characteristics and Clinical Evaluation of Language Fundamentals

and Strengths & Difficulties Questionnaire (SDQ) scores at 4 and 7 years by language

status

e
Q.

Typically developing language (n
=802)

Developmental
language disorder

(DLD) (1 = 70)*

H
Female geh(%)*

424 (52.80) 28 (40.00)
Caregivecaﬁon, N
(%0)*
Year 10 or ITss 38 (4.78) 10 (14.49)
@3 102 (12.83) 17 (24.64)
Year 12 300 (37.74) 26 (37.68)
Degree/pE!tgraduate 355 (44.65) 16 (23.19)
Maternal v ry’, mean | 28.69 (4.36) 26.46 (4.86)
=
Familyhi ° N (%)* 204 (25.44) 27 (38.57)
SEIFA disa ge, mean | 1047.40 (51.00) 1022.64 (61.58)
(sD” E
L Typically developing language (n DLD (n = 70)"
=802)
—O Age 4 years Age 7 years Age 4 Age 7
years years
Core lanégee, mean (SD)* | 104.57(11.76) 100.57 (10.46) | 79.19 75.44(12.4
(8.64) 7)
jon’, mean | 107.21 (11.35) | 106.41 (14.52) | 90.87 92.65
(16.01) (10.72)
es, mean
Emotional sympt®ms” 1.38 (1.51) 1.50 (1.72) 1.95(2.04) | 1.79
(2.02)
Conduct problems”' 1.52 (1.46) 1.28 (1.41) 2.24(1.58) | 1.89
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(1.84)

Hyperactivity/inattention” | 3.19 (2.16) 2.78 (2.22) 4.54 (2.63) | 4.26

e (2.97)

Peer probﬂ 1.28 (1.45) 0.83 (1.16) 1.77 (1.59) | 1.14
(1.33)

ProsocHIE 7.44 (1.80) 8.38 (1.62) 7.14 (1.64) | 8.13

(1.80)
ies, mean | 7.38 (4.30) 6.39 (4.47) 10.51 9.07
(SD)*t (5.53) (6.33)
Notes: * identified at 4 years and persisted at 7 years with scores > 1.25 SD
(standard desdation) below the mean at both time points.

°Maternal vocab ry measured by the [AQ14] Mill Hill Vocabulary Scale.
‘Self-repo isiory of speech and/or language difficulties.
ISEIFA, momic Indices for Areas.
‘CELF P2 rs and CELF 4 at 7 years.
fKaufrnanmutelligence Test (K-BIT) at 4 years and Wechsler Abbreviated Scale of
Intelli I) at 7 years.
*Differences ificant at the p < 0.001 level; "between-group differences at 4 years
signiﬁﬁ < 0.01 level; Tbetween-group differences at 7 years significant at the p <
0.05 level.

-
Table &c Quality of Life Inventory (PedsQL) at 4, 7 and 9 years for children
with ty“age and those with developmental language disorder (DLD)"

PedsQL Tean 4 years 7 years 9 years
(SD) Typical® DLD | Typica | DLD | Typical DLD

1

Physica oning | 87.66(9.57) | 86.13 | 88.77 | 86.85 | 88.63 79.53
(12.72 | (10.12 | (14.3 | (13.52)* (24.58)*
) ) 4)

Emotional functioning | 75.89 74.85 | 75.46 | 75.79 | 73.85 67.23
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(14.12) (17.12 [ (14.65 | (18.9 | (15.72)* (21.0)*

) ) 8)
SOCial*.A 88.70 86.08 |87.55 |84.21 |87.24 79.43
Q (11.34) (14.51 | (1338 | (15.2 | (13.94)* (18.56)*

) ) 9)
SchooMuffefionMe | 93.41 87.00 |83.83 |74.46 | 83.07 70.71

(10.86)* (15.45 | (13.29 | (19.0) | (14.51)* (19.17)*

)* )* k
Psychosom;!ealth 84.27(9.69) | 81.52 | 82.27 | 78.18 | 81.38 72.47

score m (13.21 | (11.02 | (14.2 | (12.30)* (14.87)*
: ) ) 0)
Total scor 85.64 (8.34) | 83.40 | 84.56 | 81.20 | 83.89 74.92
C (11.51 | (9.38) | (12.5 | (11.39)* (16.17)*
) 1)
W identified at 4 years and persisted at 7 years with scores > 1.25 SD

(stand
®Total
*Diffe

) below the mean at both time points.

number

hildren in typical group is 802 and in a DLD group is 70.

NA

een typical and DLD at the same age point were significant at the p < 0.05

level.

Author
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Table 3. Pediatric Quality of Life Inventory (PedsQL) at 4, 7 and 9 years for children

with mild to moderate and severe developmental language disorder (DLD)*

PedsQLM 4 years 7 years 9 years
mean (SD
Q/lild to Severe | Mild | Severe | Mild to Severe
WSS moderate DLD to DLD moderate DLD
L DLD" mode DLD
O rate
DLD
Physical m 85.47(13.31) | 88.28 86.17 | 88.97(1 | 80.05(23.14) | 77.94
functioni (10.67) | (15.2 |1.27) (29.37)
- )
Emotion 75.29 (18.24) | 73.44 77.39 | 70.81 68.58 (21.04) | 63.01
functiont (13.26) | (18.2 |(20.79) (20.09)
8)
SOCT@ 86.61 (15.14) | 8438 [83.49 [86.47 [80.09(18.85) |77.35
functi (12.50) | (16.0 | (12.84) (18.04)
= :
Schoo 87.94 (16.06) | 84.03(1 | 77.13 | 65.94 73.87 (19.89)* | 60.88
functioning 3.51) (18.4 | (18.82) (12.78)*
L 3)
Psychoso 82.00 (14.13) | 79.96 79.40 | 74.40 74.20(15.45) | 67.08
health sco (9.90) (14.3 | (13.52) (11.71)
e -
Total s# 83.41(12.49) | 83.38 81.77 | 79.43 76.22 (16.48) | 70.88
: (7.84) | (12.8 | (11.47) (14.87)
8)
Notes: as identified at 4 years and persisted at 7 years with scores > 1.25 SD

(standar

A

n) below the mean at both time points.

"Total number of children in mild to moderate DLD group is 56 and in severe DLD group is

14.
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*Differences between mild to moderate and severe DLD at the same age point were

significant at the p < 0.05 level.

T

O
-

Table 4. Predigtors of quality of life at 9 years across all participants (n = 872)

Model 1 Model 2

E e R*=0.044 R*=0.042
Coefficien | 95% CI p Coefficien | 95%CI |p

t t
Gender : —0.010 —1.84, 0.76

g 1 .34
Maternal ry” 0.040 -0.75, 0.25

‘ ‘ s 0.29
SEIFA —0.008 —0.2,0.01 | 0.81

non-verbal | —0.013 -0.06, 0.71

cognitio 0.08

CELF-4 core language 0.192 0.11,0.25 | 0.00 |0.21 0.13, 0.00
0 0.26 0

deusted for gender, maternal vocabulary, Socioeconomic Indices for Areas

(SEIFA) erbal cognition.

Model 2: adjusted for variables meeting the 10% association level in model 1.
*Maternal §ocabulary measured by the [AQ14] Mill Hill Vocabulary Scale.
SEIFA mgasured,by the Australian Bureau of Statistics Index of Disadvantage.

CI, confid€nce interval.
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Table 5. Correlation matrix (Pearson’s product moment coefficient) of exposure and

outcome variables for children with persistent low language (n = 70)

0. 10. |05 |1
total 71 | 81 | 9*

difficu R ool

6. SDQ 7 year 0. 10. 103 (05 |1
24 |30 4% | 7*

7* ok * *

0. 10. 102]06 (051
65 | 56 |78 | 6* | 2%

kK Kk * * *

0. 10. {02106 (04|07 |1

hyperacti 63 |73 |03 | 7* | 1* |2*

sk kk * * %
9.SDQ 7 210.]0. 104]03]02]03/0. |1
peer pro 9 112 {08 | 0* |02 |8* |6* |24
10. SDQ 7 0510. {0. |03]071]07(08]0. [0. |1
year total 0% |59 |62 | 7% | 5% |2% [7* |86 |51
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difficulties * *x | k% | * * * * *x | ok
11. 9 year - === 1= |- |- |- |- |- 1
0. 0. |03/04[05]04 0. |0. |04
20 |23 | 4% | 2% |0* |3* |29 |28 | 8*
g |x | * * * * | x|
0. |- |- |- |00|—- |- |- |- ]0.]1
receptive 01 0. [0.0]00 |8 0.0 0. 0. {001
language 1517 9 3 16 |09 |8 7
13: 4 year 0. |- |- |- ]01]01 |- |—= ]00]0.]0. |1
expressiv 018 0. 0.1 0.0 1 3 0. [0. |02 [2 |44
language 1317 19 07 |17 9 | *
*
14: 7 year - == |- |- |- |- |- |- 0. 10. [0. |1
receptive 0.1 0. {0. {0.1]02]00(01]0. (0. (0210 |4*]06
language 28 |23 |3 7 |4 7 2811 |1 9 | *
*
15: 7y - |- 1= 1-1/- |- |- |- 10310.10. 0. |0.]|1
expressive 110 (0. 102 1021(0.1(02]0. (0. [* 2 |44 |47 |4
langua 09 |27 |8 9 |4 32 |22 R ol )
* *
Note: *p 2 p<0.01.

O
L
-

-
<
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Table 6. Association between socio-emotional behaviour at 4 and 7 years and quality of

life (QoL) at 9 years in participants with developmental language disorder (DLD) (n =

70)

1 1: 4 year SDQ subscales

Model 2: 4 year SDQ subscales

R*=0.28

R*=0.23

ript

Coefficie | 95% CI p Coefficie | 95% CI p
nt nt
WO —6.02 —13.43,  [0.109 | —4.95 ~12.04, |0.168
1.39 2.14
ery“ —0.29 ~1.02, 0.43
0.44
SEIFA” : 0.01 —0.05, 0.848
0.06
SDQ monal —2.36 430, —]0.018 |[-2.55 —4.43, —10.009
symptoms 0.42 0.67
SDQ duct | —0.64 —3.63, 0.673
proble 2.36
SDQ hyperact —0.69 —2.55, 0.461
2 1.17
SDQ peer problems -1.99 —4.45, 0.11 -2.23 —4.64, 0.070
L 0.47 0.19
@ 7 year SDQ total difficulties Model 2. 7 year SDQ total
difficulties
: R*=0.28 R*=0.24
Gendrwajmmss® | 466 | _11.65. ]0.188
; 2.33
Maternal ary” | —0.24 -0.95, 0.506
< 0.47
SEIFA —0.01 —0.07, 0.659
0.04
SDQ total difficulties | —1.29 —1.84, < -1.25 -1.79, —|<0.001
0.73 0.001 0.71
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Notes: Model 1: adjusted for concurrent Strengths & Difficulties Questionnaire (SDQ)
subscales, gender, maternal vocabulary, Socioeconomic Indices for Areas (SEIFA) at 4 and 7
years.
Model 2: for variables meeting the 10% association level in model 1.
aMaternalm measured by the [AQ14] Mill Hill Vocabulary Scale.

°SEIF A®n@asared by Australian Bureau of Statistics Index of Disadvantage.

{
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