
Waist Girth Does Not Predict Metabolic
Complications in Severely Obese Men
ISABELLE LEMIEUX, PHD

1

VICKY DRAPEAU, PHD
1,2

DENIS RICHARD, PHD
1,3

JEAN BERGERON, MD, MSC
4

PICARD MARCEAU, MD
5

SIMON BIRON, MD
5

PASCALE MAURIÈGE, PHD
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The epidemic of obesity has received
considerable attention because of its
increasing prevalence and its delete-

rious impact on health (1–6). In this re-
gard, the metabolic syndrome has been
recognized as a prevalent cause of cardio-
vascular disease, and the National Choles-
terol Education Program Adult Treatment
Panel III guidelines (7) have proposed
clinical tools for the identification of indi-
viduals characterized by this syndrome.
However, there is considerable metabolic
heterogeneity among equally overweight/
obese individuals. While some patients
show a relatively “normal” metabolic risk
profile despite being obese, others who
are moderately overweight can neverthe-
less be characterized by metabolic com-
plications (8,9).

Thus, it is not uncommon to find se-
verely obese patients with minimal
changes in their metabolic risk profile,
suggesting that they may be at lower car-
diovascular disease risk than what could
be expected from their massive obesity.
Therefore, the aim of the present study
was to examine the relationships between
selected features of the metabolic syn-
drome and waist circumference as a crude
marker of abdominal obesity in moder-
ately and severely obese men.

RESEARCH DESIGN AND
METHODS — Informed written con-
sent was obtained from all patients, and
studies were conducted according to the
Helsinki Declaration. The reference
group consisted of moderately obese men

(n � 97) of the Québec Health Survey
(10,11) with BMI values between 30 and
40 kg/m2. A group of 84 men with BMI
�40 kg/m2 underwent biliopancreatic di-
version for severe obesity. Patients with
hepatotoxic medication or exposure, his-
tory of hepatitis, prior weight loss sur-
gery, or elevated consumption of alcohol
were excluded from the present study.

For moderately obese men, anthropo-
metric measurements were obtained ac-
cording to standardized procedures. A
fasting lipid profile was performed at the
St. Michael’s Lipid Research Laboratory in
Toronto. Fasting glycemia was deter-
mined using the glucose oxidase assay.

Severely obese patients were weighed
either on a detectomedical or on an elec-
tronic Toledo scale (weight � or �136-
kg). Waist girth was measured at the
widest circumference of the umbilicus
level. The fasting lipid profile and glyce-
mia were determined according to rou-
tine methods of the Laval Hospital.

In moderately obese men, blood pres-
sure was recorded with an appropriate
cuff size but with a large cuff in severely
obese men.

Pearson correlation coefficients were
calculated to quantify the univariate asso-
ciations among variables. Analyses were
performed with SAS.

RESULTS — The prevalence of the
metabolic syndrome was similar in mod-
erately and severely obese men (29 and
32%, respectively). Although character-
ized by greater adiposity indexes, severely

obese men displayed a better plasma li-
poprotein-lipid profile than moderately
obese men. Plasma cholesterol and LDL
cholesterol concentrations were lower in
severely obese men despite a comparable
use of hypolipidemic medication in the
two groups. However, systolic and dia-
stolic blood pressures were higher in men
with severe obesity (P � 0.02), although a
greater proportion of severely obese men
(27.4 vs. 13.7%, P � 0.02) was on anti-
hypertensive medication. Significant rela-
tionships between waist circumference
and HDL cholesterol concentrations (r �
�0.33, P � 0.001) or the total-to-HDL
cholesterol ratio (r � 0.21, P � 0.04)
were only found in moderately obese men
(Fig. 1). A positive association was found
between waist girth and systolic blood
pressure only in the severely obese group
(r � 0.27, P � 0.02).

CONCLUSIONS — The prevalence
of the metabolic syndrome among se-
verely obese men is not as high as ex-
pected from their large adipose mass. This
finding corroborates previous findings
observed in morbidly obese individuals
(12). In patients with elevated BMI values
(34 –77 kg/m2), no relationship was
found between obesity and lipid levels
(13). The prevalence of dyslipidemia and
of metabolic syndrome also appears to be
independent of BMI in patients displaying
a high degree of obesity (14). Finally, a
low prevalence of the metabolic syn-
drome has been reported in severely
obese pre- and postmenopausal women
(15).

A possible explanation for the low
prevalence of the metabolic syndrome
among severely obese men could be at-
tributable to inherent characteristics of
visceral versus subcutaneous adipose de-
pots. A high lipolytic activity of visceral
adipocytes drained by the portal vein has
already been proposed to be an important
factor linking intra-abdominal adiposity
to metabolic complications (16,17). One
could therefore suppose that severely
obese men were not characterized by a
greater visceral fat accumulation com-
pared with moderately obese men. How-
ever, previous studies have shown that
two visceral depots (round ligament and
mesenteric adipose tissues) were charac-
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terized by a lower fatty acid release and a
greater fatty acid uptake than the omen-
tum in severely obese women, suggesting
a protective role of some intra-abdominal
fat depots against obesity-related meta-
bolic complications (18–20).

Our findings are also compatible with
the notion that localization of excess fat,
rather than body fatness, is a health haz-
ard. Among subjects carefully matched
for total-body fat but with high versus low
visceral adipose tissue, we had previously
shown that viscerally obese patients had

the most disturbed metabolic risk profile
(9,21). Waist circumference is the best
correlation of abdominal obesity (22,23),
and the higher the waist circumference,
generally, the more deteriorated is the
metabolic risk profile. However, the lack
of relationship between waist girth and
the lipid profile in severely obese men
suggests that this anthropometric index is
not a suitable marker of a deteriorated li-
poprotein-lipid profile in severe obesity.

In summary, no difference in the
prevalence of the metabolic syndrome

was found between moderately and se-
verely obese men. These results provide
evidence that massive obesity is a meta-
bolic phenotype distinct from moderate
obesity. Further studies are needed to in-
vestigate whether differences in metabolic
and/or secretory adipose cell capacities of
distinct intra-abdominal depots could ex-
plain the absence of further deteriorations
in severely obese men.
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Blanchet C, Sauvé L, Dewailly E, Bergeron
J, Després JP: Prevalence of metabolic al-
terations predictive of cardiovascular dis-
ease risk in the Quebec population. Can
J Cardiol 19:51–57, 2003

12. Wolf AM, Beisiegel U, Kortner B, Kuhl-
mann HW: Does gastric restriction sur-
gery reduce the risks of metabolic
diseases? Obes Surg 8:9–13, 1998

13. Dixon JB, O’Brien P: A disparity between
conventional lipid and insulin resistance
markers at body mass index levels greater
than 34 kg/m(2). Int J Obes Relat Metab
Disord 25:793–797, 2001

14. Adami GF, Ravera G, Marinari GM, Cam-
erini G, Scopinaro N: Metabolic syn-
drome in severely obese patients. Obes
Surg 11:543–545, 2001

15. Drapeau V, Lemieux I, Richard D,
Bergeron J, Tremblay A, Biron S, Marceau
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19. Marette A, Mauriège P, Marcotte B, Atgié
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