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Objective

The number of pregnant women with heart disease (HD) is rising along with the increased prevalence of underlying

diseases such as hypertension, diabetes and obesity. In addition, increasing number of women with congenital heart

disease (CHD) are surviving and able to reach reproductive age. It is noteworthy that the risk factors for heart diseases

(HD) including age, socioeconomic status, or diabetes are also associated with preterm birth (PTB). However, previous

studies were mostly focused on the cardiovascular risk of pregnant women with HD, not the risk of PTB. The aim of this

study was to assess the association between maternal HD and preterm birth by using machine learning and population

data.

Method

This population-based retrospective cohort study included 174,926 primiparous women who aged 25 - 40 and delivered in

2017. The 36 independent variables regarding demographic/socioeconomic factors and medical history, including known

contributing factors of PTB were extracted from Korea National Health Insurance claims with ICD-10 and ATC codes.

Maternal HD included as follows; CHD, arrhythmia, cardiomyopathy, congestive heart failure (CHF), ischemic heart

disease (IHD), endocarditis, cardiac arrest. Machine learning analysis was used to establish the prediction model of PTB

and random forest variable importance was used to identify the association between various maternal HD and PTB. To

improve the explanation on how each value works in the prediction model, SHAP (Shapley additive explanations) value

was computed.

Results

Among the study population, 12,701 (7.26%) had

preterm birth and 12,234 women had at least one of

the pregestational heart diseases. The areas under

the operating-characteristic-curve of prediction

model using the random forest with oversampling

data was 0.885 and the accuracy was 0.896.

Based on the prediction model, maternal HD is

associated with PTB. Based on the feature

importance of prediction model, PTB has strong

associations with arrhythmia (feature importance,

15th, 0.0152) and IHD (feature importance, 17th,

0.0107) among maternal heart diseases (Table 1).

The variable importance of arrhythmia and IHD

were higher than that of hypertensive disorders

during pregnancy which is a well-known risk factor

of PTB. The association between CHD (feature

importance, 26th, 0.0008) and PTB were found to

be lower than those of arrhythmia and IHD.

Based on SHAP value, IHD is associated with the

increased the risk of PTB more consistently than

arrhythmia (Fig. 1). To further explain the effect of

arrhythmia on PTB, subgroup analysis of

arrhythmia was performed. According to the

subgroup analysis, atrial fibrillation/flutter was

associated with the increased risk of PTB, while

supraventricular tachycardia was not (Fig. 2).

Table 1. Random forest feature importance of prediction model for PTB 

(Top 20 variables)

Figure 1. SHAP value of maternal heart diseases in prediction model for

PTB 

Figure 2. SHAP value of arrhythmia subgroup in prediction model for

PTB 
Conclusion

By using machine learning, we established a valid

prediction model for PTB and found that maternal

HD, especially arrhythmia and IHD were associated

with the increased risk of PTB. In addition, by SHAP

value, we found that among various arrhythmia,

atrial fibrillation/atrial flutter was the main cause of

increased risk of PTB. This study implies that close

surveillance integrating both cardiovascular and

obstetric risk is needed in pregnant women with HD.


