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Serious illness in surgery—Wei Jing Fong et al.

application in other healthcare systems remains 
limited despite the growing global burden of ageing, 
multimorbidity, and healthcare utilisation.24-26 The  
authors adapted a US-based definition of SI in surgery 
definition into an ICD-10-only approach using routinely 
collected diagnostic data available within Singapore’s 
largest public healthcare cluster. The ability of this 
pragmatic definition to identify a sizeable surgical 
population with substantially greater subsequent 
healthcare needs supports its potential utility as a  
scalable approach for identifying SI within routinely 
collected health data.

This study highlights the substantial short- and  
longer-term healthcare utilisation associated with SI  
among adults undergoing surgery. Adults with SI were  
more likely to visit the ED or experience hospital 
readmission at 30 days and 1 year after surgery. This  
increased healthcare utilisation was accompanied by 
substantially higher inpatient costs, with adjusted 

gross inpatient bill sizes approximately 64% higher 
among adults with SI. The findings align well with prior  
US-based studies, which demonstrated similar trends 
in healthcare utilisation.11,27-29 In a cohort of seriously  
ill older adults undergoing major elective surgery,  
those with unmet palliative care needs, such as pain, 
functional dependence, depression, or care-partner 
needs, had the highest risk of increased healthcare 
utilisation and costs at 1 year after surgery.11 

Notably, the relative increase in LOS associated  
with SI was greater among adults undergoing minor 
surgery than among those undergoing major surgery.  
One possible explanation is that the expected LOS 
following minor surgery is relatively short, such that 
additional perioperative complexity associated with  
SI may result in a proportionally larger increase in  
hospital stay.30,31 In contrast, major surgery is inherently 
associated with longer postoperative recovery and 
hospitalisation, which may attenuate the relative 

Fig. 2. Differences in outcomes: (A) length of stay, (B) 1-year hospital readmission and 1-year emergency department visits, and (C) inpatient 
healthcare costs in adults with and without serious illness by surgery nature (minor vs major).

CI: confidence interval; ED: emergency department; IRR: incidence rate ratio; LOS: length of stay; OR: odds ratio; SI: serious illness
Note: Points represent relative estimates for adults with SI versus adults without SI within each surgery nature group (minor vs major);  
horizontal lines represent 95% CIs
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(C) Gross bill size – Adjusted relative ratio for SI vs non-SI, values >1 indicate higher bill ratio in SI

(B) Healthcare utilisation – OR for SI vs non-SI, values >1 indicate higher odds in SI

(A) LOS – IRR for SI vs non-SI, values >1 indicate longer LOS in SI




