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» Infant dataset was obtained from the National Survey of Figure 1: Correlation Heatmap of Explanatory Variables 7 . o paternal factors. | o
. curve area = 0 * Completed weeks of gestation largest contribution.

Family Growth (NSFG) survey conducted by the Centers Table 1: Confusion Matrix Out 0.0 ¥ . . . .
, ! : put for Each Model 0.0 02 04 0 08 10 . - .
for Disease Control and Prevention (CDC) from 1973-2019. False Positive Rate Unsurprising due to current literature knowledge.

. : . . : Actual Figure 2b: ROC Curve from Naive * Model comparisons indicate overall XGBoost is the best model

* Survey collects information on fertility, family planning, Nai : . . . .. e .

, , , aive Bayes Confusion Matrix Bayes Classification Model for predictive performance and discrimination between
aIld I'epI'OdllCthe health 1n the Unlted States. Pﬂﬂiti‘rf' NEgﬂti‘FE Receiver Operating Characteristic (ROC) Receiver Operating Characteristic (ROC) ClaSSGS.

* The sample was designed to be representative of live P: 18157 479 N s |+ Naive Bayes model best if focus is on accuracy and balance
bll’ths in the Unlted States U.Sing Continuous N: 1024 : : 620 0.8 1 ’x,” 0.8 - ’,,-"”, between prgcisian and recall (F] Scarg).
interviewing/fieldwork survey methodology. p Rﬂ;?:,{;l ToresrConfusion Mﬂmg =  Accuracy should be used with caution due to class-

o o o o . - 3 = -~ E g . . . . . . oqe
* Dataset included 101,400 live births and 41 variables. | predicted . 1560 22 7 imbalanced dataset; not indicative of predictive ability.
Data Processing Togistic Regression Confusion Mafrix £’ x,_,x g o4’ x”’, * XGBoost more adept at distinguishing between infants with
* Low Birth Weight (LBW) binary classification response P: 18604 32 low birth weight and those without, while Naive Bayes
variable created using 5.511557 Ibs (2500 g) as threshold. N: 1643 1 o reeneemnon | aCZleveS a higher {7”0170”10’; O{I correct predictions '01:611:21;/
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. . P: 17792 844 Figure 2¢: ROC Curve from Fj 2d: ROC C f Clinical Implications

handling of coded missing - . lgure ~d. utve lrom ) .

, o , N: 1566 78 Random Forest Classification Looistic Reoression * XGBoost and Naive Bayes are the superior models compared to
 Use of 60:20:20 ratio for train/validate/test sets for all . _ Model St Ce Random Forest and Logistic Resression. but choice between the
del Table 2: Model Performance Metrics Comparison ode Classification Model . 08 et S )

Imoadels. two is dependent on interpretation and clinical setting needs.

Modeling Methods Used AUC ACCURACY | F1 SCORE | PRECISION | SENSITIVITY | . Ability to discriminate between classes advantageous in scenarios
e XGBoost XGBOOST 0.8904 RE. 12 % 0.060795 ().08459R 0.04745 where identifying high-risk infants is needed for targeted

* Hyperparameter Tuning NAIVE BAYES 0.6757 92.59 % 0.4520598 0.564149 0.37713 LCrVentions. . . :

» *Code adapted from Dr. MinJae Woo * Feature Importance output is the most actionable finding

DS7140 Notes* RANDOM FOREST 0.5027 88.11 % 0.0651163 0.089743 0.05110 from the study and was uniform across the models (Figure 3).
» Naive Bayes LOGISTIC REGRESSION | 0.4994 91.74 % 0.0011923 0.030303 0.00061 *  XGBoost predictions could help prioritize resources for prenatal

care or implement preventive measures for mothers at higher risk

e Random Forest i - Fi . T XGBoost Best Hyperparameter Val . . .

.. . Figure 3: Fmﬂ%ﬁ?ﬁﬁ?ﬁge [mportance Table 3: Final 0 ,:Dlg;};l I:Sbwg le ;;glf? e of delivering low birth weight infants.

* Logistic Regression XGBoost PIC_ - 202 . 'y . :

. WEEKS 00S 1 gamma: 0.002147 * Naive Bayes' higher accuracy and precision preferable in
Modeling Results st Hyperparameters| 2 learning rate: 0.015088 development of screening programs aimed at confidently
e AUC/ROC Curves calculated for each model. e 3 max depth: 8.000000 identifying LBW infants.

. g : f h 1 RACEMOM Table 4: Final Model 4 min child weight: 5.000000 . . . . . iy qe s
Confusion Matrix created for each model. | ERE . , 5 1 estimators: 399 000000 » Relative model simplicity makes it ideal with limited
* Accuracy, F1 Score, Precision and other , G cature Importance 6 subsample: 0.679022 computational resources.
model performance metrics calculated. P ol Top 5 Feature Importance Contributions for XGBoost Model Limitations
' IR Completed Weeks Gestation Importance Score: 0.41825124621391296 * Regardless of model performance, ability to interpret 1s
Aol Mother has/had Eclampsia Importance Score: 0.04032757505774498 crucial for clinicians’ acceptance.
e Mother has/had Preg. Hypertension | Importance Score: 0.040144454687833786 * Predictive modeling in healthcare warrants ethical
= Mother has/had Incompetent Cervix | Importance Score: 0.029999906197190285 considerations as regards biases in the data or algorithms.
o0 005 olo o015 020 o0 o 03 0% Mother 1s Hispanic Importance Score: 0.029487695544958115

Importance score
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