Development and validation of prediction models
for fetal growth restriction and birthweight:
an individual participant data meta-analysis
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Plain language summary

One in ten babies is born small for their age. A third of such small babies are considered to be
‘srowth-restricted’ as they have complications such as dying in the womb (stillbirth) or after birth
(newborn death), cerebral palsy, or needing long stays in hospital. When growth restriction is suspected
in fetuses, they are closely monitored and often delivered early to avoid complications. Hence, it is
important that we identify growth-restricted babies early to plan care.

Our goal was to provide personalised and accurate estimates of the mother’s chances of having a
growth-restricted baby and predict the baby’s weight if delivered at various time points in pregnancy. To
do so, first we tested how accurate existing risk calculators (‘prediction models’) were in predicting
growth restriction and birthweight. We then developed new risk-calculators and studied their clinical
and economic benefits. We did so by accessing the data from individual pregnant women and their
babies in our large database library (International Prediction of Pregnancy Complications).

Published risk-calculators had various definitions of growth restriction and none predicted the chances
of having a growth-restricted baby using our definition. One predicted baby’s birthweight. This risk-
calculator performed well, but underpredicted the birthweight by up to 143 g.

We developed two new risk-calculators to predict growth-restricted babies (International Prediction of
Pregnancy Complications-fetal growth restriction) and birthweight (International Prediction of
Pregnancy Complications-birthweight). Both calculators accurately predicted the chances of the baby
being born with growth restriction, and its birthweight. The birthweight was underpredicted by <9.7 g.
The calculators performed well in both mothers predicted to be low and high risk.

Further research is needed to determine the impact of using these calculators in practice, and challenges
to implementing them in practice. Both International Prediction of Pregnancy Complications-fetal
growth restriction and International Prediction of Pregnancy Complications-birthweight risk calculators
will inform healthcare professionals and empower parents make informed decisions on monitoring and
timing of delivery.
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