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HIGHLIGHTS 

Our project was first to examine early warning systems in inpatient anorexia 

A MARSIPAN‐based Early Warning System outperformed NEWS in our dataset 

We confirmed the proof of concept for machine learning EWS in anorexia 

INTRODUCTION 
Treating patients with anorexia, it is crucial to determine physiological 

elements of risk that drive the main morbidity and mortality risk factors. In 

an attempt to develop a specialized track‐and‐trigger system for anorexia, 

the MARSI MEWS (MARSIPAN‐guidance‐based Modified Early Warning 

System [EWS; MARSIPAN: Management of Really Sick Patients with 

Anorexia Nervosa] (MARSIPAN, 2014)) was created by McCluskey and 

Robinson (2015), based on the “Guide to the medical risk assessment for 

eating disorders” (Treasure, 2009) and the Physical Risk in Eating Disorders 

Index (PREDIX) (W. R. Jones, Morgan, & Arcelus, 2013), as well as with 

consultation with MARSIPAN physicians. The MARSI MEWS was 

consecutively adopted by S3 Addenbrookes Hospital Eating Disorder 

Inpatient Service (S3) of Cambridge and Peterborough NHS Foundation 

Trust (CPFT) as perceived best practice. In this service evaluation and 

quality improvement project we aimed to evaluate the system currently in 

operation (MARSI MEWS) by comparing it to the nationally validated 

instrument (NEWS) and an adapted version of the PREDIX risk assessment. 

We finally wanted to ascertain whether there is room for improvement in 

performance with the use of a machine‐learning‐based track‐and‐trigger 

system. 

METHODS 
We collected observations and clinical anonymized data from S3 during 

1‐year period of May 1, 2017 to April 30, 2018 inclusive. We included a 

total of 4,049 observations from 36 individuals. We also gathered 

independent clinical rates of the patients' medical risk for that period to use 

as gold‐standard guide for critical “caseness,” defined as the requirement for 

medical review indicating a medically deteriorating case. Three experienced 

raters (all three at Consultant Psychiatrist level, two Eating Disorder 

Specialists and one General Adult Psychiatrist with experience in EWS) 

accessed the patient electronic records and independently scored “caseness” 

as a binary outcome for each time point of each observation made in the 

1‐year period. We calculated inter‐rater reliability by the use of intra‐class 

correlation coefficients (ICC) between raters and this was moderate between 

all raters ICC = 0.52 
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RESULTS 
We performed comparisons between EWSs using Wilcoxon signed rank test 

with continuity correction; using ROC AUC metric of each EWS for this 

comparison. In the final set, the MARSI MEWS (ROC AUC 0.916 [SD 

0.02]) outperformed the other systems (Wilcoxon signed rank test with 

continuity correction p < .001 Bonferroni corrected). The 

adapted‐PREDIX‐graded instrument had intermediate performance (ROC 

AUC 0.865 [SD 0.02]) whereas the binary version performed worst (ROC 

AUC 0.785 [SD 0.015]). ML‐EWS (random forest) performed well at 

independent samples analysis (0.980) and multilevel analysis (0.922).  

CONCLUSIONS 
We have demonstrated that MARSI MEWS is valid and appropriate for use on S3. 

We have demonstrated; furthermore, that MARSI MEWS has outperformed the 

standard NEWS as well as an adapted version of a community‐based risk 

assessment instrument (PREDIX). Therefore, we have a clinical directive to 

continue with the use of MARSI MEWS in our service and consideration should be 

given for other services to adopt the system. We have also demonstrated the proof 

of concept of machine‐learning‐based EWS in AN inpatient populations; such 

systems may categorise those that need medical attention much more accurately 

than current methods and be a way to develop and implement highly accurate EWS 

that may substantially boost EWS performance 
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