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We used the Cochran-Armitage trend test to assess  
yearly PTB incidence trends. Multinomial logistic 
regression was performed to examine risk factors for 
late PTB vs term birth, and ExPTB/vPTB vs term birth. 
Odds ratios (ORs) with 95% confidence intervals (CIs) 
are reported.

Development of the prediction model
A risk score prediction model for sPTB was developed 
based on the identified risk factors, using an extreme 
gradient boosting (XGBoost) classifier. XGBoost 
operates by sequentially expanding an ensemble 
of decision tree models, with each new tree model 
correcting for residual errors from the previous 
ensemble. The training of the ensemble is performed 
with gradient descent optimisation to minimise 
prediction error. The XGBoost classifier was first  
trained on the training set with 5-fold cross-validation  
to optimise the model hyperparameters. The final  
model was then trained using the optimised hyper-
parameters on the training set data and evaluated on 
the held-out test set. 

For this study, data were available for PTBs from  
2017 to 2023 inclusive, and term births from 2017 to 
2019 inclusive. Data from 2017 and 2018 inclusive  
were designated as the training set (2503 PTB cases  
and 20,827 term birth cases), and from 2019 onwards 
as the test set (5615 PTB cases and 10,145 term birth 
cases). The model included 7 maternal features (age,  
race, marital status, blood group, BMI at booking,  
multiple pregnancy and parity) as its input features, 
with the target variable being PTB. A second risk  
score prediction model for sPTB was developed based 

on identified risk factors (excluding multiple pregnancy). 
The test set for this model has 4814 PTB and 10,136 
term births.

Ethical considerations
Ethical approval was obtained from the SingHealth  
Institutional Review Board (2023-2278). Patient confi-
dentiality was maintained, and data were anonymised  
prior to analysis.

RESULTS

PTB incidence and trends
From 2017 to 2023, SingHealth institutions recorded 
91,174 births, accounting for 34.5% of all births in 
Singapore during that period. Of Singapore’s total 
PTBs, 44.1% were managed in SingHealth, with an 
increase from 42.5% in 2020 to 47.3% in 2023.

SingHealth delivered 42.9% of late preterm infants 
and 79.3% of ExPTB/vPTB infants in 2023. Due to the 
specialised tertiary neonatal care that is provided by 
SingHealth institutions, more extreme and very PTB 
babies were delivered in our hospitals (Table 1). ExPTB  
and vPTB constituted 18.3% of the total PTBs in 
SingHealth and 0.7% of total births nationwide.

Overall PTB rates and subtypes
Although there was no statistically significant shift  
in PTB rates in Singapore, a slight downward trend 
from 11.3% to 10.2% (2017–2023) was observed  
within SingHealth institutions (P<0.001). This decline 
was mostly due to fewer late sPTBs being born in 
SingHealth institutions (from 9.3% to 8.2%, P<0.001), 

Table 1. Total term births and PTBs according to gestational age at delivery in SingHealth (KK Women’s and Children’s Hospital and Singapore 
General Hospital) and Singapore (singleton and twin pregnancies).

Year Total births Late PTBs ExPTBs and vPTBs

SingHealth,  
no. (% of PTB)

Singapore,  
no. (% of PTB)

SingHealth,  
no. (% of PTB)

Singapore,  
no. (% of PTB)

SingHealth,  
no. (% of PTB)

Singapore,  
no. (% of PTB)

2017 13,218 (11.3) 39,615 (8.9) 1230 (9.3) 3139 (7.9) 266 (2.0) 367 (0.9)

2018 13,251 (10.7) 39,039 (8.4) 1159 (8.7) 2900 (7.4) 255 (1.9) 381 (1.0)

2019 13,001 (10.5) 39,279 (8.1) 1132 (8.7) 2851 (7.3) 228 (1.8) 316 (0.8)

2020 12,989 (9.3) 38,590 (7.4) 999 (7.7) 2544 (6.6) 212 (1.6) 305 (0.8)

2021 13,168 (10.3) 38,672 (7.9) 1097 (8.3) 2683 (6.9) 256 (1.9) 353 (0.9)

2022 12,907 (10.2) 35,605 (8.1) 1071 (8.3) 2549 (7.2) 250 (1.9) 323 (0.9)

2023 12,640 (10.3) 33,541 (8.2) 1037 (8.2) 2415 (7.2) 264 (2.1) 333 (1.0)

ExPTBs: extreme preterm births; PTB: preterm births; vPTBs: very preterm births


