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(Mudge et al., 2019, Murphy et al., 2020, EPUAP, 2021)
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• Approx 30 forms for recording health 

parameters and interventions

• Filled by nurses

• At irregular times, every couple of hours
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• Data from all sources integrated in a DWH

• Updating once per day
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• Selection criteria:

• 18+ yo patients

• Hospitalised for >48h 

• Period: 1 April 2019 to 31 March 2020

• HAPI documented >24h after admission

• Cohort

• ~16k patients, 

• ~24k hospitalisations

• 49% are 65+

• 2.4% stays with HAPI

Patients with HAPI
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65 variables 
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(Thornlow et al., 2009)
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Mixture of binary flags 

and continuous values

• >10% non-missing values

→ 65 variables

• Missing values filled: kNN method

Stay
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All stays are standardized to a 20 days length (pre-filled or truncated)

Documentation through a dedicated form
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Model AUROC Sensitivity Specificity Accuracy

Braden

scale

0.88 0.61 0.61

Random 

forest

0.80 0.73 0.72 0.72

LSTM 0.87 0.74 0.82 0.82
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Currently working on validating 

the model performance on an 

independent cohort.
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Risk evaluation 

& presentation

Currently evaluating risk daily, 

working towards a close-to-

real-time risk evaluation
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Exploration phase

To describe the

determinants of the CDSS 

implementation
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To develop the 

implementation strategies
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To test implementation 

strategies on acceptability, 

appropriateness, and feasibility 
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To test association between 

CDSS use and health clinical 

outcomes
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analysis
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Hybrid type II study

(Curran et al., 2012, Damschroder et al., 2022)
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data
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All components are built in a modular architecture to facilitate agile modifications or extensions
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Model based 
on routine 

real-time and 
real-world

data 

↘ unnecessary

prevention interventions 

influence on the 

nurses' workload

no additional documentation in 

EHR 

context aware with 

insights into each risk 

factor and trigger event

representation of the actual 

condition of patients

adaption of 

prevention 

interventions

continuity of 

care 

Risk 
assessment

Less complex

Less time-
consuming

More 
representative of 
clinical judgment

Potential for significant improvement in nursing work
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HAPI and other complications

• Use of LSTM model in this domain

• Risk assessment only with EHR 

documentation

• Operational deployment of an automated 

intelligent system into the hospital 

information system

CDSS implementation

• Data-science and implementation 

science

• Implementation methodology

Our hospital

• First AI project in the hospital aiming 

at using EHR data in real-time for 

clinical decision support 

• Proof of concept for next projects

• Collaboration between nurses and 

data-scientists
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Thank you for your attention
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Consolidated Framework for Implementation Research (CFIR) 2.0 — The Center for Implementation
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https://thecenterforimplementation.com/toolbox/cfir

