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ABSTRACT

Objective Large-scale mortality trials require reliable
secondary assessments of impairment. We compared the
Ages and Stages Questionnaire (ASQ-3), a screening tool
self-administered by parents, in classifying impairment
using the 'gold standard’ Bayley Scales of Infant
Development (Bayley-Ill), a diagnostic tool administered
by trained assessors.

Design Analysis of 405 children around 2 years
corrected age from the Australian Placental Transfusion
Study, a trial conducted over 8 years.

Setting Secondary analysis of international, open-label,
multicentre randomised trial.

Patients Children born <30 weeks gestation.
Interventions Immediate (<10s) versus delayed (60
s+) cord clamping.

Main outcomes ASQ-3 and Bayley-Ill assessments
around 2 years corrected age. Impairment (or
developmental delay) was defined as <2 SD below the
mean (<70) for Bayley-Il domains.

Results The area under the receiver operating curve
for ASQ-3 domains predicting delay was 0.75-0.99.
Sensitivity for predicting delay was 57%—100%, while
specificity was 88%—90%.

We modelled the cost and sample size using a less
expensive, though less precise, screening assessment

for impairment compared with a more costly diagnostic
assessment. For detecting a 25% reduction in the
relative risk of delay, using ASQ-3 rather than Bayley-lII
could require double the sample size (15000 to 30 000),
but outcome assessment cost savings would be US$13M
(EUR$12M). However, assessment cost savings may be
outweighed by upscaling.

Conclusions When measuring developmental
outcomes in a large-scale clinical trial, using a more
precise diagnostic tool may be financially prohibitive, so
increasing the sample size and using a less precise but
appropriately calibrated tool may be more affordable.
Trial registration number ACTRN12610000633088.

INTRODUCTION

The best evidence on how to improve health
outcomes for preterm infants comes from well-
conducted, appropriately powered, randomised
controlled trials (RCTs)." An adequately powered
RCT may need several thousands of participants to
detect moderate but clinically important effects,”
especially if mortality is the primary outcome, and
disability is a secondary outcome. Understanding
the effect of an intervention used in preterm infants

,"Ingrid Rieger,” Sarah Finlayson," William Tarnow-Mordj,’

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Large-scale neonatal or perinatal trials
evaluating the effects of interventions
on mortality require reliable, affordable
assessments of impairment. Parent
questionnaires (eg, Ages and Stages
Questionnaire V.3; ASQ-3) are used for
screening for developmental delay, but
more precise gold-standard developmental
assessments (eg, Bayley-Ill) are used for
assessment of trial outcomes.

WHAT THIS STUDY ADDS

= In 405 infants from the Australian Placental
Transfusion Study, a trial of delayed cord
clamping, the ASQ-3 successfully predicted
developmental delays identified by Bayley-Ill.
We found that the decreased cost of the ASQ-3
offsets the increase in sample size required for
the less precise ASQ-3 assessment, compared
with Bayley-lIl.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= If gold-standard assessments are financially
prohibitive in large-scale trials, less precise
assessments of impairment can be traded
off against increased sample size to preserve
statistical power.

on longer term developmental outcomes in child-
hood is critical for understanding the interven-
tion’s overall net-benefit. Practical and affordable
approaches for measuring such long-term outcomes
are needed in large-scale trials that are designed
to detect incremental but important treatment
benefits.

The Bayley Scales of Infant Development (Bayley)
is a widely used tool for the assessment of infant
development® 871° due to each domain correlating
well with domain-specific assessments.'' ' The
Bayley has been referred to as the ‘gold stan-
dard’ for assessing behaviours of children aged
1-42 months'?, with moderate correlation with
outcomes at 5 years,” and more fair correlation
at 10 years."* While the latest version, Bayley-IV,"
was released in 2021, it has not yet been widely
utilised in clinical trials, unlike the extensively
studied Bayley-IIL."" Like several other tools,'® '’
the Bayley-III requires administration by a trained
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assessor. This can make it an expensive and logistically chal-
lenging option for deriving long-term endpoints in large-scale
clinical trials. The cost associated with trained outcome asses-
sors can be prohibitive for large-scale publicly funded phase III
trials. For example, assessing developmental outcomes in the 11
976 infants born to women in the ASPIRIN trial using Bayley-III
might cost well in excess of US$10M (EUR$9.2M).° More prac-
tical and affordable options warrant consideration.

Parent-administered screening assessments of child develop-
ment may be an option.'® ' The Ages and Stages Questionnaire
V.3 (ASQ-3) is among the most widely used parent-completed
screening tools for developmental delay with age-specific norms
derived from a sample of more than 15000 children. Measured
by the intraclass correlation, the reliability between two ASQ-3
assessments by 145 parents 2 weeks apart ranged from 75%
to 829, indicating strong test—retest reliability.’’ However,
compared with the gold standard Bayley-III, at least three studies
have shown that the ASQ-3 is inadequate for diagnosing devel-
opmental delay in clinical practice, especially in low prevalence
populations.*' >

To be clinically useful as a diagnostic tool, a developmental
assessment needs to be unbiased and precise, as demonstrated
by high positive and negative predictive value for distinguishing
between cases and non-cases. However, in RCTs of infants, the
assessment tool need not necessarily match the diagnostic tool
performance to allow an unbiased and informative comparison
of the treatment arms’ average outcomes. Provided appropriate
statistical techniques are used to correct for any miscalibration
(systematic error), a precise estimate of the expected outcome in
a treatment arm of an RCT can be constructed given a sufficient
sample size.

Statistical correction for systematic error requires the under-
standing of the relationship between the scales of the candidate
tool (eg, ASQ-3) and those of the criterion tool (eg, Bayley-III).
There is a limit to how accurately a recalibrated candidate tool
can predict scores from the criterion tool, due to unavoidable
measurement error associated with measuring developmental
outcomes. For example, with the Bayley-III, 6%-17% of the
variation in scores is due to extraneous factors and measurement
error, as revealed by Bayley-III test-retest reliability estimates
ranging from 83% to 94% at 33-42months''. A well-calibrated
but imprecise ASQ-3 assessment would be inappropriate for indi-
vidual diagnosis of developmental status. In an RCT however,
any measurement imprecision from an appropriately calibrated
tool can be mitigated by increasing the sample size.

We investigated whether a parental assessment of develop-
mental delay (ASQ-3) is an affordable substitute for the gold-
standard evaluation (Bayley-III) as an outcome assessment tool
for use in large-scale neonatal trials assessing mortality. Our
objectives were to determine the sensitivity and specificity of
the ASQ-3 to detect delay as defined by Bayley-IIT thresholds;
to investigate whether using ASQ against the Bayley-III can be
improved on with the use of optimised cut-points for delay; and
to model the trade-off of using a relatively inexpensive but less
precise assessment tool compared with a more expensive and but
reliable tool, in terms of trial sample size.

METHODS
Population
These children comprise a preplanned sample from the Australian
Placental Transfusion Study (APTS), a multicentre, international,
open label, RCT of delayed cord clamping in infants born <30
weeks gestation.” ** Fetuses were eligible if specialists considered

that they might be delivered before 30 weeks of gestation.
Exclusion criteria included fetal haemolytic disease, hydrops
fetalis, twin—twin transfusion, genetic syndromes and potentially
lethal malformations (see Protocol in online supplemental file
1). Enrolment started in a pilot trial on 21 October 2009 and
closed on 6 January 2017, after 1634 fetuses were randomised
in 25 centres in six high-income and one low-income country. In
the APTS study, clinicians randomised fetuses (1:1) by minimi-
sation, via an interactive voice response system when birth was
imminent, to immediate cord clamping (<10s) or deferred cord
clamping (60's or more), stratified by gestational age (<27, =27
weeks) and multiple birth status.* In July 2014, before any trial
outcomes were known, the APTS childhood follow-up study
prespecified the primary outcome of death or major disability
in early childhood (2-3 years). The APTS follow-up study had
80% power, assuming alpha of 5% and 30% non-adherence to
assigned treatment, to detect differences in the primary outcome
ranging from 35% in the immediate-clamping group to 25.4%
in the delayed-clamping group (a 27% reduction in relative risk
(RR)) with 1350 infants to a difference of 40%-30% (a 25%
reduction in RR) with 1450 infants, as detailed in the statistical
analysis plan (online supplemental file 1, p67). No interim anal-
yses were planned for the APTS childhood follow-up study, and
the primary and other secondary outcomes have previously been
reported.'®

The APTS childhood follow-up study obtained funding for all
children to be assessed using the ASQ-3, and a sample of chil-
dren to be additionally assessed using the Bayley-III, in order to
compare the secondary outcome of ASQ-3 and Bayley-III assess-
ments. As Bayley-III is routinely used in many Australian hospi-
tals for assessed of infants born <30 weeks gestation at 2-3 years
corrected age, our cohort for this secondary analysis included a
random sample, and an opportunistic sample from sites where
Bayley-III assessments were routinely performed.

Bayley-Ill and ASQ-3

The ASQ-3 is a validated set of 21 age-appropriate question-
naires administered from 1 month to 5.6 years. The ASQ-3 was
completed by primary caregivers either on paper, online or over
the phone with research staff. If the child’s age was outside the
ASQ-3 at 24 months corrected age time window (23 months
to 25 months and 15 days), the alternative age-appropriate
ASQ-3 was completed. The ASQ assesses five areas of devel-
opment: communication, gross motor, fine motor, problem-
solving and personal-social. Additionally, an overall domain asks
open-ended questions about the child’s development. Each of
the five domains are evaluated by 6-7 questions, forming an
overall domain score. If the score is below the domain cut-off
(two SD below the mean), further professional assessment may
be needed. In the APTS study, the ASQ-3 questionnaires ranged
from 22 months to 42 months. For each domain, mean and SD
are available in the ASQ-3 manual for each age-appropriate
questionnaire*® and have been used to age standardise the ASQ
domains to a mean of 100 and SD of 15. This enables ASQ-3
assessments performed over time to be pooled and compared
with the age-standardised Bayley-III.

The Bayley-1II was administered by a certified psychologist,
paediatrician or other trained assessor, within 3 months of
the ASQ-3 completion. The Bayley-III items cover cognitive,
language and motor skills as well as social-emotional and adap-
tive behaviour. The motor skill domain comprises a fine motor
and gross motor subscale, and the language domain comprises an
expressive language and receptive language subscale. For each of
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Figure 1  Scatterplots of ASQ-3 versus Bayley-lll, for Problem solving

versus Cognitive (A), Communication versus Language (B), Gross motor
versus Gross motor (C) and Fine motor versus Fine motor (D), with
regression lines shown in blue with grey 95% Cl. Dotted lines denote
70 (2 SD below the mean). Green dots denote agreement of the two
tools, red denotes a false-positive and orange denotes a false-negative,
considering Bayley-IIl as the gold standard. Spearman correlations

are given as r and kappa agreement as k. ASQ-3, Ages and Stages
Questionnaire V.3.

these developmental areas, the Bayley-III yields a score, that is
age-adjusted and standardised to a mean of 100 and an SD of 15.
Additionally, the fine and gross motor subscales were rescaled
to have mean 100 and SD of 15. The completion rates for the
social-emotional domain are not reported as it is not routinely
administered.

Statistical methods

The strength of association between the corresponding scales
(online supplemental eTable 1) was quantified by Spearman
correlation coefficients. Given the standardisation of the ASQ-3
data, both ASQ-3 and Bayley-III domain scores 2 SD below the
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Figure 2 ROC for ASQ-3 domains: (A) cognitive, (B) language,
(C) gross motor and (D) fine motor. Blue indicates conventional cut-
points, and green indicates optimal cut-points. ASQ-3, Ages and Stages
Questionnaire V.3; AUC, area under the ROC curves; ROC, receiver
operating characteristic.

norm (scores <70) were considered indicative of developmental
impairment or delay. Kappa agreement statistics quantified the
agreement of these two categorical delay definitions. As the
Bayley-III is known to underestimate delay,” ®” 2™ sensitivity
analyses explored alternative cut-points of <8

Using the Bayley-III as the criterion measure, the performance
of the ASQ-3 was evaluated in terms of its sensitivity and spec-
ificity (95% CI) and receiver operating characteristic (ROC)
curves were prepared. The ROC curves plot the sensitivity and
specificity of the ASQ-3 across all possible score cut points. That
with the highest sensitivity and specificity was chosen®® as the
optimised ASQ-3 cut-point for each domain and contrasted with
the conventional cut-point of 2 SDs below the norm (<70). The
area under the ROC curves (AUC) provides an overall summary
of the predictive performance of the ASQ-3.

We analysed the financial and sample size implications of
using a more affordable, although less precise, screening tool
for impairment/developmental delay versus a more expensive,
criterion-based assessment. We constructed 30 hypothetical
RCT scenarios that varied across the following three parameters:
accuracy of the assessment (sensitivity and specificity varied from
809% to 100%), prevalence of delay (5% or 10%) and the experi-
mental treatment effect size relative to control treatment (RR of
(0.25, 0.5 or 0.75). The sample size needed for each of the 30
hypothetical RCTs to have 90% power to identify an effect at
the 5% level of significance was calculated using standard calcu-
lations (see online supplemental eMethods). We also compared
the cost of outcome assessment assuming that the ASQ-3 was
used in preference to the Bayley-IIL.>' For the ASQ-3 online
system, an annual fee of US$850 (EUR$781) was assumed for
access plus US$0.50 per child (EUR$0.46), along with US$295
per site for kits (EUR$271) and US$100 per child (EUR$92)
for site payment.** For Bayley-IIl, we assumed US$997 per
child (EUR$917) for the assessment®’ and US$100 per child
(EUR$92) for site payment. Further details are provided in
the online supplemental eMethods. Analyses were performed
in SAS V.9.4 (Cary, USA) and R V.4.1.3.> Ethics approval was
obtained for all participating hospitals. This trial is registered
with the Australian and New Zealand Clinical Trials Registry
(ACTRN12610000633088).

0.25 26 29

RESULTS

A total of 405 children had a Bayley-1II performed within
3 months of an ASQ-3 assessment (online supplemental eFigure
S1). The median age corrected for prematurity at the assessment
was 24 months (range: 22-42). The mean gestational age at
birth was 27.6 weeks (SD 1.6) with mean birth weight 1016g
(SD 262). 50% (203/405) were randomised to deferred cord
clamping, 58% (235/405) were men and 79% (318/405) were
singleton births. 719% (287/405) were Australian-born children,
20% (80/405) New Zealand and 9% (38/405) French-born
(online supplemental eTable 2). This cohort of infants was gener-
ally representative of the APTS trial, both in terms of character-
istics at birth and at 2 years, although all infants in this cohort
were from Australia, New Zealand or France and alive at 2 years
(online supplemental eTable S3).

Comparing the ASQ-3 and Bayley-lll

ASQ-3 scores are plotted against the Bayley-III scores for each
domain in figure 1. The agreement was highest for Bayley-III
language and ASQ-3 communication scores, with Spearman
correlation of 0.6 and Kappa agreement of 0.5, indicating weak
to moderate correlation.
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Table 1 Sensitivity and specificity for two ASQ-3 cut-points, conventional and optimal cut-points, according to delay defined by Bayley-llI
Conventional* Optimalt

Likelihood ratio  Likelihood ratio Likelihood ratio  Likelihood ratio
Domain Sensitivity Specificity  (positive) (negative) Sensitivity Specificity (positive) (negative)
Cognition 65% (38-86) 89% (86-92)  5.98 (3.8-9.4) 0.40 (0.21-0.75)  65% (38-86) 95% (92-97) 11.96 (6.94-20.6)  0.37 (0.20-0.71)
Language 81% (64-93) 90% (86-93)  8.10 (5.68-11.56)  0.21 (0.1-0.43) 84% (67-95) 88% (84-91) 6.85 (4.99-9.40) 0.18 (0.08-0.40)
Fine motor 57% (18-90) 88% (85-91)  4.91 (2.44-9.85) 0.49 (0.21-1.14)  71% (29-96) 71% (66-76) 2.47 (1.51-4.05) 0.40 (0.12-1.30)
Gross motor 100% (66—100) 89% (86-92)  9.21(6.94-12.21) 0 (0-NaN) 100% (66-100)  93% (90-95) 13.66 (9.62-19.38) 0 (0-NaN)

*Conventional cut-points correspond to<70 (2SD below the norm).

tOptimal cut-points correspond to 60 (2.7SD), 75 (1.7SD), 59 (2.7SD) and 85 (1SD), for cognitive, language, gross, and fine motor delay, respectively.

ASQ-3, Ages and Stages Questionnaire V.3; NaN, ‘Not a Number" as it cannot be defined.

Predicting delay with the ASQ

Based on a Bayley-IIl domain score cut-point of <70 (ie, 2
SDs below the mean), 4.2% (n=17) had cognitive delay, 7.9%
(n=32) had language delay, 2.2% (n=9) had gross motor delay
and 1.7% (n=7) had fine motor delay.

Using the Bayley-III definition of <70 for delay as the crite-
rion, the ROC AUC for the ASQ-3 domains were high, at
0.825, 0.917, 0.989 and 0.750 for cognitive, language, gross
and fine motor, respectively (figure 2). The sensitivity and spec-
ificity for conventional ASQ-3 cut-points are shown in table 1.
Optimal cut-points are also given to maximise the sensitivity
and specificity for detecting delay, particularly language and
fine motor. These cut-points correspond to 60 (2.7SD), 75
(1.7SD), 59 (2.7SD) and 85 (1SD), for cognitive, language,
gross and fine motor delay. Results using the Bayley-III <80
definition are slightly lower (online supplemental eTable 4 and
eFigure 2).
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Figure 3  Scenarios to show that the higher the sensitivity and
specificity (ie, accuracy) of an assessment tool, the lower the sample
size that is required. To limit the number of examples, the sensitivity
and specificity have been set to the same value in each scenario and
the power is set to 90%. (A) and (B) show that a larger sample size

is needed with a control rate of 10% (A), than with a control rate of
15% (B). Larger sample sizes are also required for smaller reductions in
relative risk (eg, 25%) than for larger reductions (eg, 75%).

Predictive accuracy and sample size

Figure 3 summarises the sample size required for the 30 hypo-
thetical RCTs and reveals three findings. First, the higher
the sensitivity and specificity (ie, accuracy) of an assessment
tool, the lower the sample size that is required. Second, a
larger sample size is required when the prevalence of delay
in the control arm is lower. Finally, smaller reductions in RR
of delay require larger sample sizes.

The ASQ-3 and Bayley-III were compared in terms of
sample size and cost (online supplemental eFigure 3 and
table 2), assuming a 10% prevalence of delay in the control
arm, a range of effect sizes (RR 0.25, 0.5 and 0.75) and that
the sensitivity and specificity of the Bayley-III were greater
(both 90%) than the ASQ-3 (65% and 89%, respectively).
Although the ASQ-3 required around two times as many
patients to detect the same effect size, it was more afford-
able. For a RR reduction of 25%, an extra 13224 patients
are required with the ASQ-3 assessment compared with the
Bayley-III, however the ASQ-3 assessment results in over
US$13M saved in trial-related assessment costs. Even when
detecting a large RR reduction of 75%, the extra 1384
patients required with the use of the ASQ-3 is offset with the
affordability of the ASQ-3 and over US$1.3M (EUR$1.2M)
are saved.

DISCUSSION

This study found weak to moderate correlations®® between
the ASQ-3 and Bayley-III across various domains. Using the
Bayley-III as the criterion (ie, ‘gold standard’), the sensitivity
of the ASQ-3 was higher in the language and gross motor
domains than in fine motor and cognition. Using optimised
ASQ-3 cut-points slightly improved the sensitivity, with the
most significant increase noted in fine motor sensitivity
but led to a decrease in specificity. This finding, along with
others,?'™ confirms the ASQ-3’s suitability primarily as a
screening tool for impairment, rather than as a diagnostic
tool.

We have illustrated the trade-off between assessing develop-
mental delay as an outcome in a large-scale mortality RCT using a
more affordable, less precise assessment tool (ASQ-3) compared
with a more expensive but more accurate tool (Bayley-IIT). The
use of the ASQ-3 rather than the Bayley-III will result in a less
precise estimate due to a high number of false negatives and
false positives, therefore requiring a larger sample size to detect
the same effect size at the same statistical power. The sensitivity
and specificity of the given assessment tool can have an expo-
nential effect on the sample size calculation, particularly at low
prevalence rates of impairment. For example, given 90% power

F4

Robledo KP, et al. Arch Dis Child Fetal Neonatal Ed 2025;0:F1-F6. doi:10.1136/archdischild-2024-327762

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

" Jooyasaboysnwsesq v11-Z39

1uswiredaq 1e G20z ‘zz Aew uo /woo fwigruy/:diuy woly papeojumod ‘Gz0z Arenuer 6 U0 Z9//2€-7202-PI1U9SIPYIIe/9ETT 0T Sk paysiignd 1siiy :p3 [eyeuoaN [edd p|iyd sIa yoly


https://dx.doi.org/10.1136/fetalneonatal-2024-327762
https://dx.doi.org/10.1136/fetalneonatal-2024-327762
https://dx.doi.org/10.1136/fetalneonatal-2024-327762
http://fn.bmj.com/

Original research

Table 2 Comparison of sample sizes and costs for use of Bayley-IIl compared with ASQ-3 to assess cognitive delay, given 90% power, 5% alpha

and 10% control rate of delay

Sample size for

Sample size for

US$ difference in

cognitive domain US$ cost for Bayley-lIl cognitive domain US$ cost for ASQ-3  cost (Bayley-Ill minus  EUR$ difference in cost
Relative risk reduction (Bayley-IIl)* assessmentst (ASQ-3)# assessments§ ASQ-3) (Bayley-1ll minus ASQ-3)
0.75 1474 $1615504 2858 $294829 $1320675 $1213898
0.50 3518 $3855728 6726 $683563 $3172165 $2915886
0.25 14814 $16236144 28 038 $2825419 $13410725 $12327273

*Assuming sensitivity and specificity of 90% for Bayley-Ill.

tAssuming Bayley-Ill assessment cost of USD$996 per child (EUR$917), and USD$100 per child (EUR$92) as the site payment for completion.

+Assuming sensitivity and specificity of 65% and 89% for ASQ-3.

§Assuming 20 sites performing follow-up over 2 years, with ASQ-3 costs of USD$850 per year (EUR$781) for ASQ online subscription plus USD$0.50 per child (EUR$0.46), USD$295 per site

(EUR$271) for the ASQ-3 kit, and USD$100 per child (EUR$92) as site payment for ASQ-3 completion.

ASQ-3, Ages and Stages Questionnaire V.3.

and 5% significance, cognitive delay according to the ASQ-3 (a
tool with 65% sensitivity and 89% specificity), would result in
two times as many participants required compared with a more
precise tool such as the Bayley-III (assuming 90% sensitivity and
specificity). If the significance level was reduced from 5% to
1%, this would result in even larger sample sizes.>>” Despite
requiring more participants, the ASQ-3’s affordability results in
an overall cost saving in trial-related costs for assessing impair-
ment. Even with small effect sizes, the cost savings with ASQ-3
can be substantial (US$1.3M to US$13M (EUR$1.2-$12M),
depending on the effect size). However, some of these savings
in assessment costs may be offset by the costs of recruiting, and
treating, more participants. As performed in our clinical trials,* '
it would be advantageous to increase precision by exploring
a hybrid approach, where routine Bayley-III assessments are
utilised if available and otherwise an ASQ-3 assessment is used.
The required sample size will decrease from the ASQ-3 scenario,
depending on the proportion of Bayley-III assessments available.

An important consideration in designing an RCT is missing
data. As there is no foolproof manner to analyse data with
large amounts of missing data, trialists should aim for 100%
completion rates when designing clinical trials.’® Researchers
should consider that parental assessments like the ASQ-3 may
have higher completion rates than the Bayley-III, as the ASQ-3
can be completed online at a parent’s convenience, while the
Bayley-III requires a lengthy, in-person paediatric appointment.
However, in some settings, participants may have these assess-
ments performed as a part of routine care. This highlights the
importance of involving a collaborative group of experienced
trialists and clinicians when choosing an assessment tool and
designing a clinical trial.’” ** Expert clinical trial statisticians will
understand the relationship between an assessment tool’s preci-
sion, sample size and cost; clinical researchers provide essential
clinical insights, and parent representatives ensure that the trial
is patient-centred.

This study has several limitations. First, as the Bayley-III is
known to underestimate delay in Australian cohorts,® ° 2° and
while we attempted to investigate alternative cut-points for
delay according to the Bayley-IIl, we are not comparing it to
known impairment. Additionally, the Bayley-III is not a perfect
instrument with a reported interobserver kappa of 0.77, which
is a measure of the agreement between two different observers
scoring the Bayley-III on the same child.*! Third, we are reporting
Bayley-III results, not the current version of the assessment, the
Bayley-IV. Finally, we have estimated the costs for the two given
assessments only, due to the variation in both the costs of admin-
istering treatments and recruiting participants in neonatal trials.
However, in an era of larger, streamlined trials that emphasise

registry-based outcomes, the assessment costs are drivers of these
trial budgets.

When designing large-scale mortality trials in future, neonatal
trialists could consider further strategies to assess impairment
or development in survivors. These include obtaining consent
for data linkage with state or national registries of educational
outcomes” * alongside an approach informed by value of infor-
mation analyses,*” which may reveal benefits in administering
‘gold standard’ assessments in a subset of participants.

In conclusion, in large-scale clinical trials assessing devel-
opmental outcomes, a trade-off exists. If criterion assessments
prove to be financially prohibitive, it may be cost-effective to
utilise a less precise, but affordable tool that is well calibrated.
This approach may require a larger sample size to detect the same
effect size, but the savings in assessment costs may be substantial.
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