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✓ Preterm birth (PTB) is a major cause of perinatal and neonatal
mortality and morbidity: 50,000 cases/year in the UK [1,2].

✓ Existing tools to identify PTB risk limited to symptomatic or high-
risk asymptomatic women [3].

✓ Poor predictive performance of tools for spontaneous PTB (sPTB),
especially for nulli- or multiparous women with no adverse
obstetric history [4].

Background

✓ 307 sPTB (2.4%) of the 12,573 singleton pregnancies in the single NHS Trust
and 29,300 sPTB (2.8%) of the 1,035,405 singleton pregnancies in NMPA.

✓ Variables importance to the overall performance of the LR models displayed in
Figure 1a (Single Trust) and Figure 1b (NMPA).

✓ UTAPI (Uterine artery pulsatility index), PAPP-A (pregnancy associated plasma
protein A), previous terminations/miscarriages and fertility treatment are
important predictors not currently available in the national datasets.

✓ In the single NHS Trust, the estimated sPTB detection rate (sensitivity), at false
positive rate (FPR) of 25%, was 50.0% (AUROC 0.65, 95 CI: 0.59-0.71) (Figure 2).

✓ The sPTB detection rate was 42.1% (AUROC 0.635, 95% CI: 0.63-0.64) in
NMPA.

Data Sources

✓ Design: population-based cohort study.

✓ Primary outcome: occurrence of sPTB before 37 weeks gestation.

✓ Statistical analysis:

• Logistic regression (LR) with backward selection, regularised
logistic regression (RLR), random forests (RF), extreme gradient
boosting (XGB), and neural nets (NN) used to develop the
models in the training datasets.

• Internal validation in the test datasets.

• Calibration methods + Area Under the Receiver Operating
Curve (AUROC) used to assess model performance.

Methods

Conclusions

✓ National Maternity and Perinatal Audit (NMPA) across 131 NHS Trusts in
England (Apr 2015 – Mar 2017): maternal characteristics, obstetric history, and
care provider details.

✓ A single NHS Trust in England (Jun 2018 – May 2022): same as NMPA + more
detailed obstetric history and 1st trimester combined screening results.

Objective
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Develop and validate a model using routinely collected data to
predict spontaneous delivery before 37 weeks gestation in
women with singleton pregnancies (at 10 to 15 weeks).
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Results

Inclusion of more detailed clinical factors into the prediction model, not
routinely collected in the national records, would improve preterm
birth detection rate and therefore allow clinicians to better detect and
personalise maternity care.
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