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Construction of a prediction model for preterm birth risk
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Abstract: Objective To construct a prediction model for preterm birth risk among pregnant women, so as to provide
the reference for screening high—risk population and preventing preterm birth. Methods Pregnant women who received
antenatal examination and delivered at the Women's Hospital, School of Medicine, Zhejiang University from January 1
to December 31, 2019 were selected as the study subjects, among them, 80% were included in the modeling group,
and 20% were included in the validation group. Demographic and clinical information were collected. A multivariable lo-
gistic regression model was used to analyze the predictive factors of preterm birth risk in the modeling group, and a
preterm birth risk prediction model was established based on the OR values of predictive factors. The model was validat-
ed with the data from the validation group. The Youden index was used to determine the critical score for predicting
preterm birth risk. The prediction performance of the model was evaluated using the receiver operating characteristic
(ROC) curve. Results A total of 15 197 pregnant women were surveyed, including 12 131 pregnant women in the ob-
servation group and 3 066 pregnant women in the validation group. There was no statistically significant difference in
age, education level and gravidity between the two groups of pregnant women (all P<0.05). Multivariable logistic regres-
sion analysis identified the number of pregnancies, education level, place of residence, hypertension, diabetes, history of
preterm birth, twin—pregnancy, placenta praevia, and gestational hypertension as risk prediction factors for preterm birth
risk among pregnant women. The risk score system for preterm birth was established as follows: >2 pregnancies

(2 points), high school education or below (4 points), college degree or above (=4 points), rural residence (5 points),
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hypertension (7 points), diabetes (11 points), history of preterm birth (11 points), twin—pregnancy (28 points), placenta

previa (19 points), and gestational hypertension (12 points). The total score of the preterm birth risk scoring system

ranged from -4 to 99 points. When the critical score was 8 points, the Youden index was the highest at 0.480, with
an area under the ROC curve of 0.749 (95%CI: 0.732-0.767), a sensitivity of 0.610, and a specificity of 0.886, indicat-

ing good prediction performance of the model. Conclusion The preterm birth risk prediction model established in this

study based on demographic and clinical characteristics of pregnant women can effectively predict the risk of preterm

birth among pregnant women.

Keywords: preterm birth; prediction model; demographic characteristics; clinical characteristics
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Table 1 Comparison of baseline characteristics among pregnant women in two groups
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Table 2 Univariable logistic regression analysis of factors affecting preterm birth in the modeling group of pregnant women
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Table 3 Multivariable logistic regression analysis of factors affecting preterm birth in the modeling group of pregnant women
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