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Hospital-Acquired 
Pressure Injuries

(HAPI)

Risk assessment Risk detection and 
predictive models

Clinical Decision
Support System

(CDSS)

(Araujo et al., 2020; Bail et al., 2015; Benda et al., 2020; Coleman et al., 2014; Dweekat et al., 2023; EPUAP, 2019; Gaspar et al., 2022; Huang et al., 2021; Jiang et al., 2021; Long et al., 2013; McRae et al., 

2016; Mebrahtu et al., 2021; Moon et al., 2021; Mudge et al., 2019, 2022; Murphy et al., 2021; Qu et al., 2022; Seibert et al., 2021; Shang, 2021; Shi et al., 2019; Tschannen & Anderson, 2020 )

Overview of research topic
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To develop and implement in clinical practice 
a clinical decision support system (CDSS) 

based on artificial intelligence (AI) for the 
early detection of the risk of hospital acquired pressure injury 

(HAPI) for people hospitalized at the CHUV

General aim

Predictive model 
development

User interface design & 
development

Implementation
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Data collection

Selection criteria

18+ y.o. patients

Hospitalized for >48h 

Period: 1st April 2019 to 31 

March 2020

HAPI >24h after admission

Cohort

~16k patients, 

~24k hospitalizations

49% are 65+

2.4% stays with HAPI

Routine data extraction = Real-world data
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Data preparation

65 variables 
into the predictive model

Data availability in EHR 

Adaptation of Thornlow's
conceptual model of cascade 

iatrogenesis to the development of 
HAPI

(Thornlow et al., 2009)

Cascade 
iatrogenesis

Transformation into 
variables

Predisposing 
factors

Trigger 
events

related to 

Patient – System – Interventions
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Modelization

Recurrent neural network 

model (LSTM) 

Random forest model (RF) 

Capture temporality
Structured data
Interpretability



S. Pouzols PhD(c) - 12.09.2024

Performances
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Sensitive analysis

Measuring the effect of LSTM model input parameters on HAPI risk
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Relevance to nursing

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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Conclusion

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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