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Introduction

The prevalence of obesity has continued to increase
worldwide over the last two decades [1]. Presently, over
20% of the global population is overweight (BMI≥25 kg/
m2), and 10% is considered clinically obese (BMI≥30 kg/
m2) [2]. This equates to approximately 1.5 billion individ-
uals being overweight and 500 million being obese
worldwide [3]. These estimates are expected to continue
to increase by 2030 to 2.16 billion overweight individuals
and 1.12 obese individuals [2]. Similarly, in Canada,
approximately 60% of Canadians are overweight and 24%
are clinically obese [4].

Despite modest weight loss following lifestyle modifi-
cations, bariatric surgery is the only evidence-based
approach to producing marked and sustainable weight loss
in severely obese individuals. Body mass index (BMI)
remains the most common measure to estimate adiposity in
these individuals, and current guidelines to select appropri-
ateness for bariatric surgery are based on BMI, with
Canadian bariatric centers typically offering bariatric
surgical management to individuals with BMI ≥35 kg/m2

with obesity-related comorbidities (e.g., type 2 diabetes
mellitus) or to any patient with a BMI ≥40 kg/m2. However,
BMI alone may not be the optimal measure to guide patient
selection for bariatric surgery. Thus, previous studies have
suggested that BMI may be a poor prognostic predictor of
mortality [5].

Recently, Sharma and Kushner proposed the Edmonton
obesity staging system (EOSS) as a more comprehensive
measure of obesity-related disease burden and predictor of
mortality [6]. In this review, we explore the current
evidence in support of EOSS and discuss its potential role
to determine indications for bariatric surgery.

Edmonton Obesity Staging System

The EOSS is a staging system that takes into account
severity of comorbidities and functional status in assigning
stage (Box 1). Two recent studies in three large and
independent populations have compared EOSS to anthro-
pometric measures like BMI or waist circumference as a
predictor of mortality. In the first study, Padwal et al.
assessed the EOSS retrospectively using a representative
cohort population of overweight and obese patients [7]. In
this study, individuals with class III obesity (after adjust-
ment for metabolic syndrome or waist line) had virtually no
increased mortality risk compared to class II obese
individuals (hazard ratio, HR 0.9), while individuals with
EOSS 2 or 3 had a 4 to 12-fold greater hazard ratio,
respectively, compared to individuals with EOSS 0/1
(Fig. 1). In the second study by Kuk et al., individuals with
EOSS stage 2 or 3 had an increased risk of mortality (HR
1.6–1.7) from all causes compared to normal weight
individuals [8]. However, neither stage 0 nor 1 was
associated with increased mortality risk.
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Box 1. The Edmonton obesity staging system

Stage 0. No apparent risk factors (e.g., blood pressure, serum lipid,
and fasting glucose levels within normal range), physical symptoms,
psychopathology, functional limitations, and/or impairment of well-
being related to obesity

Stage 1. Presence of obesity-related subclinical risk factors (e.g.,
borderline hypertension, impaired fasting glucose levels, elevated
levels of liver enzymes), mild physical symptoms (e.g., dyspnea on
moderate exertion, occasional aches and pains, fatigue), mild
psychopathology, mild functional limitations, and/or mild impair-
ment of well-being

Stage 2. Presence of established obesity-related chronic disease (e.g.,
hypertension, type 2 diabetes, sleep apnea, osteoarthritis), moderate
limitations in activities of daily living, and/or well-being

Stage 3. Established end-organ damage such as myocardial infarction,
heart failure, stroke, significant psychopathology, significant func-
tional limitations, and/or impairment of well-being

Stage 4. Severe (potentially end-stage) disabilities from obesity-related
chronic diseases, severe disabling psychopathology, severe func-
tional limitations, and/or severe impairment of well-being

The Role of Edmonton Obesity Staging System
in Bariatric Surgery

Currently, bariatric surgery patient selection is commonly
based on BMI thresholds alone and a few obesity-related
comorbidities. However, patient selection using BMI alone
may be criticized as being inaccurate and subjective, since
it may not identify those patients that benefit most from
bariatric surgery. We suggest that prioritizing patients with
increased EOSS scores may identify obese patients with
greater mortality risk, since EOSS is better correlated with
mortality risk [7]. Determining the urgency for surgical
intervention allows for improved prioritization of obese

patients. This is highlighted in the study by Kuk et al.,
which found that a substantial number of patients with class
III obesity had minimal mortality risk [8]. With BMI alone
used for determining priority for bariatric surgical interven-
tion, many patients with EOSS scores of 2 or 3 may have
been overlooked.

It may be argued that bariatric surgery prioritized to
EOSS scores 2 and 3, who have increased severity of
obesity-related comorbidities, rather than scores 0/1 may
miss the opportunity to apply bariatric surgery as a
preventative measure. However, in a public-funded
health-care system, with limited access and resources,
it is prudent to prioritize these resources to those in
greatest need. In addition, there is little known about
the natural history of obesity, and thus, it remains
challenging to predict who will indeed progress to
higher EOSS stages and who will remain stable.
Therefore, the risk/benefit ratio bariatric surgery in
obese individuals with no or minimal obesity-related
comorbidities is relatively undetermined. Also, recent
evidence suggests that obesity-related comorbidities, such
as type 2 diabetes mellitus, may be reversible (in EOSS
score ≤2 patients); thus, there may time to delay bariatric
surgical management.

Bariatric surgery has been shown to be clinically
effective at producing marked weight loss in obese
individuals [9, 10]. An economic evaluation by Picot et
al. supported the cost-effectiveness of bariatric surgery-
induced weight loss [11]. However, health technology
assessments specify that bariatric surgery is cost-effective
in patients with diabetes (EOSS stage 2). In contrast, the
cost-effectiveness of bariatric surgery in patients without
comorbidities (EOSS <2) is far less clear. Thus, it is
likely that a formal health economics analysis based on
the EOSS criteria will support the cost-effectiveness of
bariatric surgery for EOSS 2/3 patients, with minimal (if
any) cost-effectiveness (even in the long-term) in EOSS
0/1 individuals.

Conclusion

The progressively increasing population of obese indi-
viduals is an ongoing global epidemic. Bariatric surgical
intervention remains the only evidence-based approach
to produce marked sustainable weight loss in severely
obese patients. However, with limited health-care
resources, it remains an important challenge to deter-
mine which patients will benefit most. The EOSS may
be an important tool to redefine indications for bariatric
surgery in obese individuals. Further research to
determine how to incorporate the EOSS into clinical
bariatric practice is needed.

Fig. 1 Edmonton obesity scoring system to predict mortality among
patients with class 3 obesity
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