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Table 2. Total PTBs in SingHealth (KK Women’s and Children’s Hospital and Singapore General Hospital) according to subtype (singleton and  
twin pregnancies).

Year Total PTBs, no. (%) sPTBs, no. (%) iPTBs, no. (%)

2017 1496 (11.3) 956 (63.9) 540 (36.1)

2018 1410 (10.6) 876 (62.1) 534 (37.9)

2019 1351 (10.4) 849 (62.8) 502 (37.2)

2020 1197 (9.2) 793 (66.2) 404 (33.8)

2021 1334 (10.1) 814 (61.0) 520 (39.0)

2022 1303 (10.1) 827 (63.5) 476 (36.5)

2023 1281 (10.2) 737 (57.5) 544 (42.5)

iPTBs: iatrogenic preterm births; PTBs: preterm births; sPTBs: spontaneous preterm births

while rates of ExPTB/vPTB and iPTB remained 
unchanged. Approximately 60% of PTBs were 
spontaneous, and 40% were iatrogenic (Table 2).

Multiple pregnancies
Among twin pregnancies, the PTB rate exhibited a 
significant upward trend from 11.6% in 2017, dropping 
to 6.8% in 2020, and increasing again to 12.2% in 2023 
(P<0.001). This fluctuation likely reflects the temporary 
suspension of assisted reproductive technology  
(ART) services during the COVID-19 pandemic,  
followed by a post-pandemic rebound. With adjust-
ment for potential risk factors such as age, race, 
booking BMI, parity and marital status, women who 
gave birth in 2023 were 2.21 times (95% CI 1.31–3.75) 
more likely to have a PTB as compared to 2020, but 
it was not statistically significant when compared  
with 2017 (adjusted OR 1.07; 95% CI 0.58–1.98). In 
twin pregnancies, 62.6% of PTBs were iatrogenic,  
while 37.4% were spontaneous.

Maternal and neonatal characteristics
Table 3 summarises the demographic characteristics  
of patients delivering at SingHealth in 2017 to 2023 
who experienced sPTB, stratified by gestational age.

Risk factors for sPTB
Multinomial logistic regression identified several  
key risk factors (Table 4). Advanced maternal age 
(≥35 years), booking BMI ≥23 kg/m², single/divorced 
marital status, primiparity, twin pregnancy and  
Chinese ethnicity were associated with increased  
odds of very/extreme sPTB.

ABO blood group and PTB
Univariable logistic regression revealed that mothers 
with blood group AB were 13% more likely to ex-
perience PTB compared to blood group O (OR 1.13, 

95% CI 1.03–1.24). Blood groups A and B showed 
slightly lower elevations in risk (Table 5).

Neonatal sex
No association was found between neonatal sex and 
sPTB risk (P=0.589).

Risk prediction model for sPTB
Using maternal age, ethnicity, marital status, blood group, 
booking BMI, multiple birth indicator and parity, our 
XGBoost-based risk prediction model achieved sensitivity 
of 0.7040 (95% CI 0.6919–0.7159) and specificity of 
0.6647 (95% CI 0.6554–0.6739), with an area under 
the receiver operating characteristic (AUROC) curve  
of 0.7491 (95% CI 0.7414–0.7568) on the test set 
(Fig. 1). The most important predictors (based on 
Shapley Additive Explanation values) were booking BMI, 
ethnicity, age and blood group. When multiple pregnancy 
indicator was excluded from the database, we had a 
similar predictive AUROC of 0.7392 (95% CI 0.7309–
0.7479) on the test set (Fig. 1).

DISCUSSION

Principal findings
Our analysis showed that Singapore’s and SingHealth’s 
PTB rates remained relatively unchanged during the 
study period.

There was a modest decline only in the number of late  
sPTBs within the SingHealth population. A possible 
explanation is that most maternity units in Singapore  
are able to care for late PTBs in their own units while  
higher risk PTBs less than 32 weeks are referred i 
nto SingHealth for tertiary care. This supports the 
recognition of better prognosis of in-utero rather than  
ex-utero transfer of PTB to specialist neonatal units. 

ExPTB and vPTB rates were unchanged, posing a  
continued challenge in PTB prevention as this is the 


