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ABSTRACT

Background and objective Low language

ability in early childhood is a strong predictor of later
psychopathology as well as reduced school readiness,
lower educational attainment, employment problems and
involvement with the criminal justice system. Assessment
of early language development is universally offered in
many countries, but there has been little evaluation of
assessment tools. We planned to compare the screening
performance of two commonly used language assessment
instruments.

Methods A pragmatic diagnostic accuracy study

was carried out in five areas of England comparing the
performance of two screening tools (Ages and Stages
Questionnaire (ASQ) and Sure Start Language Measure
(SSLM)) against a reference test (Preschool Language
Scale, 5th edition).

Results Results were available for 357 children aged
23-30 months. The ASQ Communication Scale using
optimal cut-off values had a sensitivity of 0.55, a specificity
of 0.95 and positive and negative predictive values of
0.53 and 0.95, respectively. The SSLM had corresponding
values of 0.83, 0.81, 0.33 and 0.98, respectively. Both
screening tools performed relatively poorly in families not
using English exclusively in the home.

Conclusion The very widely used ASQ Communication
Scale performs poorly as a language screening tool,
missing over one-third of cases of low language ability.
The SSLM performed better as a screening tool.

INTRODUCTION

Early language development is a good indi-
cator of cognitive capacity.! Satisfactory
acquisition of language also requires an
adequate social environment® and an ability
to give attention to the communication of
others. Delayed language acquisition in the
third year of life is a strong predictor of later
psychopathology”™ as well as reduced school
readiness,6 lower educational attainment,7 8
employment problems’ and involvement with
the criminal justice system.’

Given our knowledge of the natural history
of language disorders'™"® and their poten-
tial mutability by social factors, it may seem
surprising that language screening does not

," Robert Rush,? Jenna Charlton,® Vicky Gilroy,* Cristina McKean,®

What is known about the subject?

» There is very little published research reporting
the screening performance of the Ages and Stages
Questionnaire (ASQ) Communication Scale com-
pared with a reference test.

» No studies have reported on the screening perfor-
mance of the Sure Start Language Measure (SSLM).

» No published research has reported good screening
performance of questionnaires for speech and lan-
guage development in primary care or in substantial
population samples.
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What this study adds?

» The screening performance of the SSLM was superi-
or to that of the ASQ Communication Scale.

» Neither instrument performed well among families
in which English was not the only language spoken
at home.

» Further work to refine the performance of language
screening tools is required, particularly among fam-
ilies where English is not used exclusively at home.

yet meet internationally accepted screening
criteria.”” '* There is a lack of evidence on
the benefit of early treatment'® and on cost-
effectiveness,'® 7 although there remains a
widely held view that surveillance of language
development is desirable and it has been
adopted internationally.' "

Parents are often best placed to report on
their child’s skills in the very early years and
commonly want to discuss any concerns they
may have about their child’s development and
language development, particularly around
the age of 24 months, by which time parents
compare their own child’s development with
that of others. Where national policies on
developmental assessments exist, they gener-
ally include the use of structured instruments
to assess language acquisition in the third year
of life."**” Many language screening measures
exist, but few have been adequately evaluated
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or compared with others; these are essential first steps in
building the case for or against universal screening.'**' **

Here we compare the screening performance of two
commonly-used language screening tools: the Ages and
Stages Questionnaire (ASQ)*™® and the Sure Start
Language Measure® (SSLM). The ASQ is translated into
many languages and is probably the most widely used
developmental screening tool internationally, although
there is only one published study of the concurrent
validity of its communication domain against a refer-
ence language assessment in a low-risk population-based
sample,” and the sample of children in the relevant age
range is small. The SSLM has been developed for the
English Sure Start programme® and has been used in its
large-scale evaluation. It has nevertheless only undergone
one small-scale assessment against the Reynell Develop-
mental Language Scales and has shown good predictive
validity.”

In the present paper, we examine the concurrent
validity of the ASQ and SSLM used with children aged
between 23 and 30 months against a reference test, the
Preschool Language Scale V.5 (PLS-5),% in a substantial
socially diverse sample in five areas of England.

METHODS

The study was conducted as a planned component of
a larger programme of work funded by Public Health
England, which was designed to optimise a universal
programme for language assessment and early interven-
tion in England—‘Identifying and Supporting Children’s
Early Language Needs’.”” The measure, the SSLM, which
is used in the present paper, is an integral part of the
Early Language Identification Measure (ELIM), created
for the study in question. The screening data were
collected during a scheduled review, offered by commu-
nity child nursing (health visitor) teams as a mandated
part of England’s Healthy Child Programme to all chil-
dren at 2.0-2.5 years of age.”

Participants

Participants were children aged 23-30 months and
their parents/carers living in five areas identified by
Public Health England: Derbyshire, Middlesbrough, the
London Borough of Newham, Wakefield, and Wiltshire.
The five sites were selected as they were considered to
have good information technology systems, and they
reflected a broad spread of socioeconomic status with a
good representation of more disadvantaged areas.

Procedures

Parents in the five sites who were due to attend for their
child’s health visitor review of 2.0-2.5 years were sent,
via post, a study information leaflet and consent form
alongside the Ages and Stages Questionnaire, Third
Edition (ASQ-3), which forms part of the universal
developmental assessment offer to parents of all chil-
dren aged 2.0-2.5 years in England.”® Parents were

asked to return their signed consent form to the health
visitor during their review.

Across sites, the review took place in either the home
or a clinical setting. The health visitor recorded the
ASQ-3 Communication Scale score, administered the
SSLM, and collected demographic data and informa-
tion about language use in the home as part of the
ELIM. All parents who had the ELIM completed were
then provided with a date to attend a second assessment
with a speech and language therapist (SLT). Within
this appointment, the SLT completed the PLS-5 with
the child. The SLT assessment was carried out within
2-4weeks of the initial ELIM assessment. The SLITs
were blind to the results of the ELIM. Not all parents
attended for the SLT assessment, and as the study
period spanned the early phase of the UK national
COVID-19 lockdown, a small proportion of participants
were unable to attend for this reason.

Measures

The ASQ-3 is a standardised parent-completed ques-
tionnaire used to screen for developmental delays in
children®: it can be completed by parents in 12-18 min.
Different versions are available for various ages: in the
current study, these were the versions of 24, 27 and
30months. There are five domains: fine motor, gross
motor, communication, problem-solving and personal—
social. Each domain contains six questions that can be
answered with ayes (10 points), sometimes (5 points) or
notyet (0 points), as well as nine open-ended questions.
Scores obtained from each domain are compared with
established cut-off points at 1 and 2 SDs that are used
to identify children at risk of developmental problems.
If the score on any domain falls below the 2-SD cut-off
(‘refer’), referral for further assessment is advised. If
the score on any domain is within the 1-SD and 2-SD
cut-off point (‘monitor’), learning activities and moni-
toring of the child’s development are advised. We used
data from the six communication domain questions
for the present study. The ASQ-3 is a standard element
in the Healthy Child Programme and the results are
routinely reported in the UK.

The SSLM*® is a 50-item word list originally adapted
from the MacArthur Bates Communicative Develop-
ment Inventory for use in Sure Start programmes in
England in the early 2000s that takes approximately
5min to complete. The clinician administering the
measure ticks a box next to each word if the parent
reports that their child is able to say that word. A total
word count out of 50 is then recorded. For children
living in families where English is not used exclusively,
equivalent words in the other languages are accept-
able. There is no recognised screening threshold for
the SSLM.

The PLS-5* is a structured assessment of recep-
tive and expressive language with items that range
from preverbal, interaction-based skills to emerging
language. The assessment is detailed and requires
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practitioners to observe the child; assessment can take
half an hour or more to complete. As part of the appli-
cation of this measure, the person carrying it out has to
have the requisite professional accreditation. In most
cases, this measure would be carried out by an SLT
who is who fully trained to administer and interpret
standardised language assessments. The cut-off for low
language ability was set at below or equal to the 10th
centile following recent literature reporting a popula-
tion prevalence of language disorder of 9.92%.%

Analysis

Characteristics of children with full data and those
without the Preschool Language Scale (PLS) assess-
ment were compared using independent t-tests, anal-
ysis of variance, Mann-Whitney or y tests.

The optimal cut-off scores for the SSLM and ASQ-3
Communication Scale questions were determined
from a receiver operating characteristic (ROC) curve
in relation to the pre-selected PLS-5 threshold. The
ROC curve illustrates the trade-off between sensitivity
and specificity for each screening score. Areas under
the ROC curve were used as an assessment of screening
performance. Optimal cut-off scores from the ROC
curves (best trade-off between sensitivity and specificity,
derived using Youden’s Index’') and the published
above-threshold/monitor/refer classifications for the
ASQ-3 Communication Scale score were used to obtain
screening performance in terms of sensitivity, speci-
ficity, and positive and negative predictive values.

Data analysis was conducted using SPSS V.24.

Role of the funding source

The project was funded as ‘PHE - Corporate - Assess-
ment Tool and Resources to Support Action by Health
Visitors and Early Years Practitioners to Identify and
Support Children with Early Speech, Language and
Communication Needs ECM_6378’. The study sponsor
(Public Health England) approved the study design but
played no part in the collection, analysis and interpre-
tation of data, in the writing of this article or in the
decision to submit the paper for publication.

Patient and public involvement

Although there was substantial public engagement with
the overall ELIM programme, members of the public
were not involved in the design, analysis or interpreta-
tion of the research presented here.

RESULTS

Participant flow

Across the five sites, parents/carers of 894 children
consented to participate in the study. Figure 1 describes
the flow of participants and data. Paired ASQ-3 and
SSLM data were available for 811 (91%) of the children
for whom consent was obtained. A full matched dataset

was obtained for 357 of these children who attended
for the PLS-5 assessment.

Characteristics of the children taking part in the
initial assessment, the 454 with ASQ-3 and SSLM
screening data but with no PLS data and of the 357
with a full dataset including PLS-5 Language classifi-
cation, SSLM score and ASQ-3 Communication Scale
category are presented in table 1. Children attending
for the PLS assessment were broadly similar to those
who did not attend, with almost identical mean SSLM
and ASQ) language scale scores, but those who had the
PLS were slightly older and were more likely to be from
exclusively English-speaking families, and their mean
area deprivation scores were lower.

In most cases, the reasons for non-attendance for the
SLT assessment are not known, although 39 participants
were unable to attend in March 2020 due to COVID-19.

Seventy-seven per cent (290/376) of the children
in this sample had PLS scores above the 10th centile
threshold while 23% (86) had scores below the
threshold.

The age-appropriate versions of the ASQ-3 allow
automatic correction for age within the sample, but the
SSLLM score is not age corrected. Online supplemental
file 1 presents the scores for the whole sample of 865
children with SSLM data; children gained on average
four new words per month within the age range 23-30
months, but correction for age does not significantly
change the screening performance of the instrument.

The screening performance of the SSLM and ASQ-3
communication scales in relation to the PLS-5 cut-off is
illustrated in figure 2.

Table 2 gives the performance of the ASQ-3 and
SSLM language screening tools using both the optimal
cut-off points derived from the ROC curves and, for
the ASQ-3, the predefined cut-off points between
the ‘above-threshold’ (normal), monitor and refer
categories.

Online supplemental file 2 presents ROC curves for
children of families speaking only English at home
and for children of families speaking languages other
than English (including bilingual families). Screening
performance for both ASQ-3 and SSLM is poorer
among families not using English exclusively at home
(area under the curve (AUC) 0.740 and 0.764, respec-
tively) than among families speaking English exclu-
sively (AUC 0.895 and 0.912, respectively).

DISCUSSION

Main findings

Using the lower predefined threshold for the ASQ
communication (ASQ-3) domain, encompassing both
the monitor and refer classifications, we missed the
35% of children with low language ability. The higher
ASQ-3 refer threshold misses over half of such chil-
dren. There appears to be little scope for improving the
ASQ-3 screening performance through changing the
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| Consented
(n=894)

ELIM returned (n=872)

ASQ Communication data

ASQ* complete
(n=815)

SSLM* complete
(n=865)

missing (n=57)

SSLM data missing (n=7)

1OVINOD YOLISIA HLTV3IH

Unpaired ASQ + SSLM (n=61)

ASQ + SSLM paired data
(n=811)

Attended for PLS* assessment
(n=433)

Did not attend for PLS
assessment (n=457)

PLS Language data incomplete

PLS Language data complete
(n=426)

(n=7)

1OVINOD 1SIdVH3IHL
IOVNONVYT ANV HO33dS

ASQ + SSLM + PLS unmatched

data (n=69)

ASQ + SSLM + PLS matched
data (n=357)

Figure 1

SISATVNY

Participant flow through the study. Figure created by coauthor JC. *ASQ communication subscale, SSLM 50-word

list (Q9 of ELIM) and PLS V.5 total Language standard score. ASQ, Ages and Stages Questionnaire; ELIM, Early Language
Identification Measure; PLS, Preschool Language Scale; SSLM, Sure Start Language Measure.

threshold score category. The SSLM performs substan-
tially better as a screening instrument, missing 17% of
children with significant language pathology but with
slightly poorer specificity than the ASQ-3 at this level
of sensitivity. The SSLM threshold of 17.5/50 words
appears to operate effectively across the age range of
23-30 months. The performance of both the ASQ-3
and SSLM is poorer among children living in fami-
lies in which English is not the only language spoken
at home than it is among children living in families in
which English is spoken exclusively.

Strengths

The findings are based in a real-world evaluation of
an enhanced approach to a universal developmental
review focused on language. The proportion (23%) of
children attending for the PLS language assessment
whose language attainment fell below the published
population tenth centile is higher than anticipated but
may reflect the characteristics of the five sites which
were relatively socially disadvantaged.” This proportion
is nevertheless very similar to other studies of 2-year-old
children’s language in community-ascertained samples.
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Table 1 Characteristics of children attending for initial
health visiting team assessment for whom age-appropriate
ASQ-3 and SSLM data are available, and for those who
had subsequent assessment by a speech and language

therapist
Children
with full data
available
All participating Children with for the main
children no PLS analysis
N (%) N (%) N (%)
Female 377 (47) 213 (47) 164 (46)
Male 419 (52) 230 (51) 189 (53)
Gender not 15 (2) 11 (2.4) 4(1)
known
First-born 345 (42) 197 (43) 148 (42)
Age (months), 25.5(1.7) 25.2 (1.8) 25.8 (1.5)
mean (SD)***
English only 495 (61) 247 (54) 248 (70)
spoken at
home™*
Another 119 (15) 85 (19) 34 (9)
language only
spoken at home
English plus 83 (10) 51 (11) 32 (9)
another
language
spoken at home
Language 114 (14) 71 (16) 43 (12)
spoken at home
not known
IDACI decile,t 4.8 (2.5) 4.4 (2.4) 5.2 (2.6)
mean (SD)***
SSLM word 27 (26) 26 (22) 29 (29)
count, median
(IQR)
ASQ-3 score, 48.3 (16.4) 48.7 (15.9) 47.8 (16.9)
mean (SD)
Respondent— 763 (94) 426 (94) 337 (94)
mother
Total 811 454 357

Characteristics of children with full data and those without the PLS
assessment were compared using independent t-tests, analysis of
variance, Mann-Whitney or x2 tests.

*P<0.05, **P<0.01, **P<0.001.

TIDACI taken from the family home postcode. The lower the IDACI
decile, the more disadvantaged the post code.

ASQ-3, Ages and Stages Questionnaire, Third Edition; IDACI, Income
Deprivation Affecting Children Index; PLS, Preschool Language Scale;
SSLM, Sure Start Language Measure.

For example, the Early Language in Victoria Study
found 19.7% of children at 2 years of age fell below the
10th centile cut-point using the Communication Devel-
opment Inventories,” suggesting samples in these
studies may be more representative of the population
than those used to norm the tests. The sample size was
sufficient to draw sound conclusions, although only

ASQ Communication and SSLM ROC Curves

1.0 e
e Source of the Curve
— ASQ Communication
4 —ssLm
Reference Line
089
/
/A"'/
-
|
0.6 |
£ J
>
g |/
] /
c |
" [
(7]
04 |
|
0.2
0.0 T T T T
00 02 04 06 08 10
1 - Specificity

Figure 2 ROC curves illustrating screening performance of
the ASQ-3 communication score and the age-adjusted SSLM
word list against the Preschool Language Scale V.5 reference
test. Figure created by coauthor RR. ASQ, Ages and Stages
Questionnaire; ASQ-3, Ages and Stages Questionnaire, Third
Edition; ROC, receiver operating characteristic; SSLM, Sure
Start Language Measure.

around half the children undertook the optional gold-
standard language assessment. Overall, the differences
between those children attending the initial assessment
only and those attending for both assessments were rela-
tively minor: both the original sample and the sample
with full data available have socioeconomic profiles very
similar to the English population. Our dataset incorpo-
rating both assessments is therefore likely to be broadly
generalisable to the population of children attending
the universal review of 2.0-2.5 years in England.

Weaknesses

Although uptake of the developmental review of
24-30 months in England is around 78 %, no data were
made available to the research team about the fami-
lies failing to attend this review. It is likely that fami-
lies with significant psychosocial difficulties would
be overrepresented among these non-attenders,”
and this might have introduced some bias. Further-
more, as outlined previously, there was substantial
attrition between the initial health visitor review and
the research assessment carried out by the SLT. This
level of attrition was probably unavoidable, given
that the second research assessment was not part of
routine care and involved an extra attendance by
families. Finally, figure 1 illustrates that around 10%
of the initial health visitor team reviews were associ-
ated with incomplete or inaccurate data recording—
this is likely to reflect the pragmatic difficulties of
evaluating development of a universal child health
service innovation across five geographical areas with
differing organisational configurations.
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Table 2 Screening performance of the SSLM score and the ASQ-3 communication score against the 10th population centile

Preschool Language Scale V.5 cut-off

Overall English-only group Not English-only group

Value 95% Cl Value 95% Cl Value 95% Cl
ASQ-3 communication <37.5* <47.5* <57.5*
score (optimal cut points)
Sensitivity 0.55 0.44 to 0.66 0.85 0.7 t0 0.94 0.88 0.72 to 0.97
Specificity 0.95 0.91 to 0.97 0.84 0.78 to 0.88 0.55 0.36 to 0.72
Positive likelihood ratio 9.97 5.87 to 16.92 5.20 3.72t0 7.26 1.93 1.3t02.87
Negative likelihood ratio 0.48 0.38 to 0.61 0.18 0.09 to 0.38 0.22 0.08 to 0.59
Positive predictive value 0.53 0.39t0 0.65 0.37 0.29t0 0.45 0.18 0.13t0 0.24
Negative predictive value 0.95 0.94 to 0.96 0.98 0.96 to 0.99 0.98 0.94 to 0.99
Accuracy 0.91 0.87 t0 0.93 0.84 0.79t0 0.88 0.58 0.45t0 0.70
AUC 0.86 0.81 to 0.91 0.90 0.83 to 0.96 0.74 0.62 to 0.86
ASQ-3 communication category using standard cut point: above thresholdt/monitor
Sensitivity 0.65 0.54 t0 0.76 0.75 0.59 to 0.87 0.42 0.26 to 0.61
Specificity 0.93 0.89 to 0.96 0.94 0.9 to 0.97 0.88 0.72 to 0.97
Positive likelihood ratio 9.41 5.983 to 14.91 13.00 7.3 10 23.16 3.50 1.29 to 9.52
Negative likelihood ratio 0.37 0.281t0 0.5 0.27 0.15t0 0.45 0.66 0.4810 0.9
Positive predictive value 0.51 0.4 t0 0.62 0.59 0.45t0 0.72 0.28 0.12 to 0.51
Negative predictive value 0.96 0.95 t0 0.97 0.97 0.95 t0 0.98 0.93 0.91 10 0.95
Accuracy 0.90 0.87 to 0.93 0.92 0.88 to 0.95 0.83 0.72 to 0.91
ASQ-3 communication category using standard cut point: monitor/refer
Sensitivity 0.48 0.37 to 0.59 0.48 0.32 to 0.64 0.30 0.16 to 0.49
Specificity 0.98 0.95 to 0.99 0.99 0.97 to 1 0.94 0.80 to 0.99
Positive likelihood ratio 21.67 9.52 to 49.32 49.40 11.97 to 203.8 5.00 1.19 to 21.09
Negative likelihood ratio 0.54 0.44 to 0.66 0.53 0.39 t0 0.71 0.74 0.58 to 0.94
Positive predictive value 0.71 0.51t0 0.85 0.85 0.57 to 0.96 0.36 0.12t0 0.70
Negative predictive value 0.94 0.93 to 0.95 0.94 0.93 to 0.96 0.92 0.91 to 0.94
Accuracy 0.93 0.90 to 0.95 0.94 0.9t0 0.97 0.88 0.77 to0 0.94
SSLM <19.5* <16.5* <20.0*
Sensitivity 0.83 0.74 to 0.91 0.80 0.64 to 0.91 0.79 0.61 to 0.91
Specificity 0.81 0.76 to 0.85 0.87 0.82 to 0.91 0.85 0.68 to 0.95
Positive likelihood ratio 4.38 3.36 to 5.69 6.16 4.2 t0 9.05 5.20 2.28t0 11.88
Negative likelihood ratio 0.21 0.13t0 0.33 0.23 0.12t0 0.43 0.25 0.13to0 0.49
Positive predictive value 0.33 0.27 to 0.39 0.41 0.32 to 0.50 0.37 0.20 to 0.57
Negative predictive value 0.98 0.96 to 0.99 0.98 0.96 to 0.99 0.97 0.95 to 0.99
Accuracy 0.81 0.77 to 0.85 0.86 0.81 to 0.90 0.84 0.73 to 0.92
AUC 0.88 0.84 to 0.92 0.91 0.87 to 0.96 0.76 0.64 to 0.89

Cut-point Youden’s Index*

*Youden’s Index represents the optimal trade-off between sensitivity and specificity.®'

TAbove threshold represents normal language function.

ASQ-3, Ages and Stages Questionnaire, Third Edition; AUC, area under the curve; SSLM, Sure Start Language Measure.

Relatively few children in the study (18 %) were living
in households where English was not spoken exclu-
sively. The limited evidence we were able to gather
suggests that both the ASQ-3 and SSLM performed
more poorly in these groups. Further work is required
with bilingual and non-English-speaking families,
and in the meantime, we would recommend extreme

caution in the interpretation of language screening
results from these children.

Findings in context of the literature

Comparisons of developmental screening measures
against a consistent reference test is rarely performed
in low-risk populations®’ **?” but is useful in selection
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of effective instruments. Screening for poor language
ability, although potentially valuable and very widely
practised internationally,'® does not yet meet accepted
criteria for screening programmes,'” and further work
is required to demonstrate the effectiveness and cost-
effectiveness of early interventions for screen-positive
children. Our data suggest that the SSLM vyields rela-
tively robust results, and this could potentially be used
for selecting participants for intervention in a trial of
a comprehensive screening programme in the future.

CONCLUSION

The SSLM appears to perform well as a language
screening instrument for children aged 23-30 months,
but further developmental work may be required to
optimise its performance, particularly among families
in which English is not used exclusively in the home.
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