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F OR the management of 
many medical conditions, 

such as stroke or myocardial 
infarction, high-volume centers 
tend to have better outcomes 
than low-volume centers.1,2 This 
appears to be related to experi-
ence gained over time and associ-
ated services and infrastructure. 
Such volume–outcome relation-
ships are also well established for 
surgical procedures, such as car-
diac surgery, where a combina-
tion of surgical experience and 
protocolized care pathways are 
important for optimal outcomes.3 
In recent years, frailty—a state of 
diminished physiologic reserve 
leading to vulnerability and pro-
pensity for adverse outcomes—has 
become a focus of attention for 
many patient groups.4 For surgi-
cal patients, a state of preoperative 
frailty has been shown to be an 
important predictor of postopera-
tive mortality, hospital length of stay, and discharge to long-
term care institutions.5,6 These patients may have their own 
specific care needs after surgery, such as requirements for 
more aggressive physical therapy, or increased risk of adverse 
reactions to polypharmacy. If we, therefore, consider frailty 
as a pathologic state with its own specific care needs, centers 
that care for a higher volume of frail patients may provide 
better or more comprehensive care geared for this patient 
group, leading to better outcomes. In this issue of ANESTHESI-

OLOGY, McIsaac et al.7 present the results of a population-level 
retrospective study, assessing the volume–outcome relation-
ship for frail patients undergoing moderate- to high-risk sur-
gical procedures in Ontario.

The authors included all adult patients having selected 
surgeries between 2002 and 2014 and identified those in 
a frailty state using the Johns Hopkins Adjusted Clinical 

Groups frailty-defining diagno-
ses indicators.8 They stratified 
the frail patients into five groups 
based on the volume of frail surgi-
cal patients cared for in the hospi-
tal where the surgery took place. 
It is important to note that they 
did not restrict their population 
to only elderly patients, recogniz-
ing that a frail state can occur in 
younger individuals as well.9 The 
results showed a higher risk of 
death and failure to rescue when 
frail patients were operated on 
in centers with an overall low 
volume of frail surgical patients. 
Moreover, they found that there 
appeared to be a threshold effect 
above which higher volumes were 
not associated with better out-
comes. The authors were also care-
ful to distinguish their finding of a 
volume–outcome relationship for 
frail patients from more general 
volume–outcome relationships; 

postoperative outcomes were not associated with the total 
hospital surgical volume, but rather with the volume of frail 
surgical patients seen at each center. Overall, the findings of 
this study are an important first step toward elucidating best 
care options for frail patients who require surgery.

More than a dozen frailty assessment tools have been 
described, and there is no consensus on which are best.10 Fur-
thermore, scales like the Clinical frailty scale11 and the Fried 
phenotype12 require direct patient contact. Identifying frailty 
status using administrative data remains a challenging task. 
The John Hopkins Adjusted Clinical Groups index, used in 
this study, is a validated tool based on the diagnosis of geriatric 
syndromes from previous health encounters, such as weight 
loss, falls, and malnutrition. This use of a validated tool is a 
strength of the study. However, the limitation is that studies 
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comparing different instruments (even validated ones) in the 
same cohort show moderate agreement at best.13

The results of the study by McIsaac et al.7 support the 
hypothesis that frail patients have better outcomes when 
operated on in centers caring for a higher volume of these 
patients but were unable to identify contributing factors. We 
can speculate that patients suffering from repetitive falls or 
urinary incontinence need focused evaluations and interven-
tions to optimize postoperative care. The input and care pro-
vided by physiotherapists, nutritionists, and other healthcare 
professionals—individuals who often make up specialist geri-
atrics teams—are likely important for these patients. While 
many surgical procedures were included, most patients had 
hip and knee replacements; these are two surgical procedures 
where high-quality rehabilitation and involvement of mul-
tidisciplinary care teams are already considered important.14 
Hospitals that perform high volumes of these particular sur-
geries may already have a culture of needs assessment and early 
intervention on their wards, and particularly postsurgery.

This study also raises important questions related to 
healthcare organization and policy. Identifying frailty at the 
individual patient level by prospectively screening patients 
is not generally part of the preoperative assessment in most 
institutions. As more studies identify the impact of frailty on 
outcomes, perhaps such assessments may become routine. 
Most importantly, should all patients identified as frail before 
surgery be transferred from low- to high-volume centers? 
And what cost-effective strategies might be implemented to 
improve outcomes in low-volume centers? More studies are 
clearly needed in this evolving area of frailty research in the 
surgical population.
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