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Lancaster and Hutter assessed the ACS NSQIP database

for bariatric surgical outcomes. They concluded that

‘‘Compared with LRYGB, ORYGB is associated with

higher 30-day mortality, and a higher risk-adjusted major

complication rate. Although ORYGB may sometimes be

indicated, a laparoscopic approach may be safer for RYGB

when feasible’’ [1]. These conclusions are misleading.

The authors found that patients who underwent open

gastric bypass operations were much more ill than those

who underwent laparoscopic bypass procedures, with

higher incidences of diabetes, hypertension, functional

dependence, and dyspnea. They also had higher ASA

scores, were older, and had higher body mass indexes. The

authors’ conclusion is that, despite the clearly higher risk

for patients who undergo open operations, risk-adjusted

analysis using regression techniques yielded a higher risk

for adverse outcomes in the open bypass group. This

conclusion is misleading. The authors reported a c-index

for the regression of 0.633. Logistic regression, as used by

the authors, models how well outcomes can be explained

by patient characteristics that are thought to be predictive

of those outcomes. When used, these models must be

assessed in terms of their efficacy in explaining the phe-

nomena being predicted. One measure of this efficacy is

the c-index.

The c-index reports how well a model classifies the

outcomes. Logistic regression models a binary phenome-

non, such as alive vs. dead. The c-index measures how well

the model predicts that outcome. A model that does not

explain the data at all will have a 50/50 chance of arriving

at an alive or dead conclusion. Thus, a model that does not

explain the data at all will have a c-index of 0.5. One that

always identifies alive or dead correctly every time will

have a c-index of 1.0. It is generally agreed that the c-index

should exceed 0.85 to assume that outcomes are appro-

priately modeled by a logistic-regression procedure.

The authors’ c-index of 0.633 places their model as

being slightly better than random at predicting whether

patients who underwent bariatric operations lived or died

or had complications. This means that their ‘‘risk adjust-

ment’’ was not effective. It also means that there are many

factors that contribute to gastric bypass complications that

were not accounted for in their model. If those factors had

been identified, entered into the model, and yielded a high-

fidelity model of gastric bypass outcomes, then, quite

possibly, open and laparoscopic approaches would no

longer be significant.

Regression modeling is commonly used to determine

what factors contribute to clinical outcomes. It is important

for readers of medical literature to understand what these

models can and cannot accomplish and how results from

modeling studies must be interpreted in the context of the

model’s efficiency in describing the phenomenon being

studied.
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