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BACKGROUND
• Rates of SMM have been on the rise, increasing almost three-fold from 

1993 - 20141.
• Early warning systems were developed to allow early identification of 

patients at risk of clinical deterioration.
• These systems were validated in the general population, but have poor 

predictive validity in the obstetric population.
• The MEOWS is specific to obstetric patients.

OBJECTIVE
• To Evaluate the the effectiveness of the automated MEOWS at predicting 

severe maternal morbidity (SMM) within New York City Health and 
Hospitals (NYC H+H).

• Develop different MEOWS models that we hypothesize may perform 
better at predicting SMM.

• Compare all models using standard model calibration metrics to 
optimize the MEOWS as a predictor tool.

Study Population:  All patients presenting to Labor and Delivery for care 
within NYC H+H during the study period (6 months prior to MEOWS 
implementation in mid-2021). 

Study Design:  Retrospective chart review.

Study Procedures & Methods: 
• The different components of the MEOWS were abstracted from the 

NYC H+H electronic medical records (EMR) and MEOWS scores were 
calculated. 

• SMM was defined based on 21 indicators identified by the Centers for 
Disease Control and Prevention2, excluding blood transfusion. 

• The performance of the Full Model (currently implemented MEOWS 
model excluding variables with no recorded values) in predicting SMM 
development was determined. 

• Bivariate analyses were performed to examine relationships between 
SMM development and demographic characteristics as well as 
individual MEOWS parameters. 

• A Logistic Regression Model was built using Multivariable logistic 
regression. 

• A prediction model was built using only objective parameters 
(Objective Model).

• A Literature-Derived Model was built based on known models 
previously described in the literature3.

• Model calibration metrics based on area under the curve (AUC) were 
used to compare the four different MEOWS models. 

• For all analyses, statistical significance was defined by a two-tailed p 
value of < 0.05. 

• All analyses were performed with Python 3 and R Studio. 
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METHODS

RESULTS
§ 5915 patients were admitted to Labor and Delivery units across the NYC H+H hospital system during the 

study period.
§ SMM outcome rate was found to be 3.28%.

DISCUSSION
A majority of respondents expressed a desire to learn about third trimester termination and a large percentage learned 
about this care during their Fellowship.  Expanded patient care opportunities during training may enable better 
dissemination of safe practices, increased access, and standardization of care.  The sample may not be representative 
of the Fellowship community or national abortion providers.  Persons who have an interest in the topic or provide this 
care may have been more likely to respond, which would overestimate the samples’ experience with third trimester 
termination.

CONCLUSION
The full model performs fairly well at prediction of SMM development, with an AUC of 0.806. Based on AUC, the 
Objective and Literature-derived models perform just as well at prediction of SMM as the Full Model. We plan to conduct 
future studies using different machine learning algorithms to generate optimized MEOWS predictive models.
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Models
Parameters Full Logistic Regression Objective Literature-Derived
Temperature X X X X

Respiratory Rate X X X X
Heart Rate X X X

Systolic Blood Pressure X X X X

Diastolic Blood Pressure X X X X

Oxygen Saturation X X X

Level of Consciousness X X

Deep Tendon Reflex X
Fundus X
Lochia X
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