
CONTENT NOTE:
This document includes discussion of maternal mental health,

including experiences of emotional distress during or after
pregnancy. We recognise that some member of the audience

may have lived exprience of these issues. Please take care
while viewing, and feel free to step away, or speak to someone
for support if needed. If you are affected by any of the topics

raised, support is available through organisations such as:
Samaritans, call 116 123 (free, 24/7);

Mind, call 0300 123 3393 www.mind.org.uk;
Birth Trauma Association,

www.birthtraumaassociation.org.uk
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BACKGROUND
In what ways can machine learning can be leveraged to explore patterns,

predictors and classification in maternal mental health outcomes?
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Perinatal mental health problems affect 27% of new
and expectant mothers.

Left untreated, these conditions can have lasting
effects.

Fewer women in the north access treatment.

Machine learning can support risk prediction.
Can capture complex relationships in data.

Can handle analysis of multidimensional data.



DATA AND METHODS
The dataset used in the project was

synthetic.
Target: EPDS category (≥13 =

flagged as 1/high risk)
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Dataset 102k and 152 features.
Features based on Mental Health
Services Data Set. 
Challenging to capture real-world
nuance.
Synthetic avoids regulatory
restrictions and re-identification.

Data was cleaned and prepared:
Imputed or replaced missing
values.
Removed data outside NENC.

Ordinal, label and target encoding.
Cyclical encoding for dates.



Maternal Mental Health Dashboard
Flask, CSS - Bootstrap, Matplotlib/Plotly
Cloud-hosted models (Hugging Face)

Worsening risk score
Perinatal safeguarding risk flag

Gemini API, time series with ARIMA
forecasts, text summary. 04

EDA: spatial and socioeconomic
patterns (rural inland/coastal)

ONS data
Reveal high risk zones

Feature selection:
SelectFromModel(Random Forest).
Models: LR, RFC, SVC, XGBoost.
Optimised using GridSearch
Ensemble approach: Soft Voting
Classifier



Final voting classifier: most stable and robust
performance.
High PPV → Fewer false positives.
High NPV → Fewer false negatives.
SHAP values → Key features driving predictions.

RESULT
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Patient-level insights from multifactorial data
Scalable model integration: cloud hosted
Time-series of outcomes with key events
(medication, VCSE, delivery)
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Gemini: Summarizes patient data
visualisations for faster review.
Perinatal safeguarding risk: flag status,
meaning, suggested actions and trigger
factors.



Data processing, EDA, Modelling, Optimisation,
patient-level dashboard deployment.

Found ensemble model offered, stable, robust
performance as a risk prediction tool;

multifactorial nature of maternal mental health
captured well.

Integration and scalability: proof-of concept
web app, scalable model integration and LLM

for clinician support

DISCUSSION
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In what ways can machine learning can be leveraged to explore patterns,
predictors and classification in maternal mental health outcomes?

NHS 10 year plan shows that tools like this will
be explored for support.

Next Steps: Validate on real clinical datasets,
clinician input in design, explore NHS

integration.


