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Prediction Of The Mode Of Delivery Using
Artificial Intelligence Algorithms
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Database
(n=25038)

Excluded (n = 13578)

Records with missing values

Cases of urgent caesarean section
Cases of elective caesarean section
Cases of twin birth

Records with incorrect format,
inconsistent data or out of
established ranges

Vaginal delivery Caesarean section
(n =10565) (n =895)
With instrumental
(n=2642)

Euthocic

(n = 7923)
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Table 1
Dataset attributes and the target variable.

Database attributes

Name

Description

1. Mother’s age (MA) (years*)
*Normalized from 1 to 10

2. Gestational age (GA) (weeks*)
*Normalized from 1 to 10

3. Parity (P) (number) [0 to 8]

4. Caesarean sections (C) (number) [0 to 3]
5. Abortions (A) (number) [0 to 7]

6. Ectopic pregnancies (E) (number) [0 to 3]

7. Time from rupture of membranes to the onset of labour
(TRM) (hours*)

*Normalized from 1 to 10

8. Membranes status at admission (MS) (type) [1 to 2]

9. Intrapartum fever (IF) (yes/no) [0,1]

10. Beginning of labour (BL) (type) [1 to 2]

11. Amniotic fluid (AF) (type) [1 to 5]

12. Anaesthesia (yes/no) (AN) [0,1]

Mother’s age at delivery.

Total duration of gestation in weeks. This variable is calculated according to
the womens$ last menstrual period and adjusted (or recalculated) by using
the crown-rump length (CRL) of the foetus in the ultrasound performed in
the first trimester of pregnancy (from 11 to 14 weeks of gestation).
Number of previous deliveries of a foetus of more than 20 weeks of
gestation.

Number of previous caesarean sections.

Number of previous abortions or miscarriages defined as the pregnancy
losses that occur before 20 weeks of gestation.

Number of previous ectopic pregnancies (pregnancies located outside the
uterine cavity).

Time between the rupture of membranes to the beginning of the active stage
of labour, dilatation period or first stage.

State of the amniotic sac membrane at admission: ruptured or intact.
Maternal temperature higher than 38°C during labour.

Mode of beginning of the active uterine contractions: spontaneous labour or
medical induction).

Amniotic fluid characteristics: normal, increased, diminished, dyed or
haemorrhagic.

Epidural anaesthesia.

Target variable

Mode of delivery (MD) (caesarean section, vaginal delivery) [0,1]

Mode of delivery (MD) (euthocic vaginal delivery, instrumental vaginal delivery) [0,1]
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Table 2
SVM performance metrics.
SVM Class Precision Recall F1-Score Accuracy Confusion matrix
1st classifier Caesarean 1.00 0.82 0.90 0.91 True caesarean False vaginal
224 50
Vaginal 0.84 1.00 0.91 False caesarean True vaginal
1 262
2nd classifier Euthocic 0.87 0.86 0.86 0.86 True euthocic False
699 instrumental
113
Instrumental 0.85 0.86 0.86 False euthocic True
109 instrumental
664
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Table 3
MLP performance metrics.
MLP Class Precision Recall F1-Score Accuracy Confusion matrix
1st classifier Caesarean 0.97 0.83 0.89 0.90 True caesarean False vaginal
227 47
Vaginal 0.84 0.97 0.90 False caesarean True vaginal
7 256
2nd classifier Euthocic 0.86 0.87 0.87 0.86 True euthocic False
705 instrumental
107
Instrumental 0.86 0.85 0.86 False euthocic True
113 instrumental
660
Table 4
RF performance metrics.
RF Class Precision Recall F1-Score Accuracy Confusion matrix
1st classifier Caesarean 0.99 0.82 0.90 0.91 True caesarean False vaginal
224 50
Vaginal 0.84 0.99 0.91 False caesarean True vaginal
1 262
2nd classifier Euthocic 0.85 0.90 0.87 0.87 True euthocic False
731 instrumental
81
Instrumental 0.89 0.83 0.86 False euthocic True
130 instrumental
643

€
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Table 5
AJA and EA for Random Forest classifier.,

Best individual

Classifier AlA (%) Best tree accuracy EA (%)
1st classifier 89,9 T3, T6-T8 90 91
2nd classifier 86,4 T15-T17 87 87
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