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The clustering of risk factors for diabetes and cardiovascu-
lar disease (CVD) has been known for many decades. The
origins of the notion of insulin resistance as a root cause of
some forms of diabetes go back to 1936 when Himsworth
[1] proposed the subdivision of diabetes into an insulin-
sensitive form and an insulin-resistant form, the latter
typically associated with obesity. Even though a number
of studies over the next decades identified additional CVD
risk factors associated with diabetes and insulin resistance,
it was only after Reaven’s publication in 1988 [2] that the
literature really started to proliferate. Coming from the field
of physiology, Reaven elegantly proposed a hypothesis that
could explain the link between a number of CVD risk
factors including glucose, offering the suggestion that
insulin resistance could be the common denominator
underlying a syndromic clustering of metabolic risk factors.
In other words, he offered a pathophysiological model that
could be tested, confirmed or rejected. What followed was
not the design of studies to test this underlying model, but
rather a plethora of studies confirming the basic associa-
tions or proposing new markers that were also associated
with insulin resistance. In either case, the observational
evidence of association was all too often taken as evidence
of causality. The literature proliferation popularised the
concept of the ‘metabolic syndrome’, which, like a young

prince, grew rapidly from its baptism in 1988, confirmation
by the WHO [3] in 1999 and ultimate coronation in heavily
sponsored world conferences held in its own name. This
ascent to the throne has not been without criticism [4], and
recently the EASD and the American Diabetes Association
(ADA) jointly declared in an extensive review of the topic
[5] that: (1) the criteria are ambiguous and incomplete; (2) the
rationale for thresholds is ill-defined; (3) the value of
including diabetes in the definition is questionable; (4) the
role of insulin resistance as the unifying aetiological factor is
uncertain; (5) there is no clear basis for including or excluding
other CVD risk factors; (6) the CVD risk value is variable and
dependent on the specific risk factors present; (7) the CVD
risk associated with the ‘syndrome’ appears to be no greater
than the sum of its parts; (8) the treatment of the syndrome as a
whole is no different from that of each of its components; and
(9) the medical value of diagnosing the syndrome is unclear.

The ‘metabolic syndrome’ is clearly a cluster of risk
factors, but is it truly a syndrome? Even though the definition
of a syndrome varies between dictionaries, most would accept
that a syndrome is more than just a cluster of events or risk
factors. It could be defined as the sum of signs or symptoms
that define a morbid state. In the case of the ‘metabolic
syndrome’, the focus has been on identifying a single factor
that could fulfil this role of an underlying morbid state, with
insulin resistance [2] and central obesity [6] the prime
contenders for this role. Unfortunately, as the WHO report
published in this issue of Diabetologia [7] demonstrates, the
role of each of these as the underlying mechanism for the
clustering of risk factors remains unclear. This alone
questions the existence of a ‘metabolic syndrome’.

If we accept the term and agree that insulin resistance,
central obesity, elevated blood pressure, elevated cholesterol/
LDL and triacylglycerol, reduced HDL and elevated glucose
are components of the syndrome, then the next question is
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whether the syndrome is helpful to individuals, patients,
health professionals or society. In practical terms, the issue is
whether the concept of ‘metabolic syndrome’ helps: (1)
identify individuals at risk of developing CVD or diabetes;
(2) improve the care of patients with any of the components;
or (3) further our understanding of why some people develop
CVD or diabetes. The presence of the ‘metabolic syndrome’
does predict morbidity and mortality rates from CVD [8, 9],
but that is not the relevant question. The real question is
whether it predicts that risk over and above the prediction
based on the individual components of the syndrome. The
answer to this latter question has been consistently negative
in the studies where it has been tested [10, 11]. Furthermore,
there are numerous other risk prediction algorithms for CVD
including the Framingham risk score [12] and the Heart
Score [13], which outperform the ‘metabolic syndrome’ in
predicting CVD events. Consequently, there is evidence that
the syndrome has limited clinical use. Theoretically, the
presence of the syndrome could change treatment modalities.
Obviously, the presence of many risk factors should lead to a
more multifactorial approach to treatment, but if there was a
syndrome with a common underlying mechanism, then
focusing therapy on this factor alone should be sufficient to
treat the syndrome. The evidence is weak in relation to this,
as we do not have specific treatments for central obesity and
the available treatments that specifically target insulin
resistance have not yet demonstrated a significant reduction
in the risk of developing CVD [14]. Consequently, the
presence of ‘metabolic syndrome’ does not inform the use of
specific treatments, nor does it alter the treatment of
individual risk factors. Clinicians regularly assess all
components of the syndrome in the course of assessing
cardiovascular risk, but no additional information is gained
by condensing the results of such assessments into presence
or absence of ‘metabolic syndrome’. Finally, there is the
question of whether use of the ‘metabolic syndrome’ has
changed research. Judging from the number of publications
identifiable in PubMed with ‘metabolic syndrome’ in the title
or keywords, the concept has clearly attracted many
researchers. But whether it has improved our understanding
of why some people develop CVD or diabetes is much less
clear. Indeed, lumping features of the syndrome together
may well have obscured aetiological understanding, espe-
cially in a situation where an aetiological factor, e.g. fish oil
intake, is associated in different directions with individual
components of the syndrome.

In this issue of Diabetologia [7], a WHO Expert
Consultation reports their view of the usefulness of the
‘metabolic syndrome’ as a concept and clinical tool. The
WHO experts conclude that it has limited practical utility as
a diagnostic or disease management tool and should not be
ranked as a clinical diagnosis. In addition, they recommend
that each country should develop cost-effective, context-

specific diabetes and CVD risk identification and
prevention strategies. Finally, they conclude that we
need to return to science to understand the metabolic
pathways underlying the development of diabetes and
CVD. This report is a good reflection of the life-course
journey of the ‘metabolic syndrome, from its birth in
1988 and its rapid growth and confirmation by the WHO
and International Diabetes Federation, through to the
fading later years with critical reviews by the joint
EASD/ADA group [5] and the present WHO Expert
Consultation report [7]. In fact, it may be time to take the
process even further, and to put the concept of the
‘metabolic syndrome’ to rest, either temporarily or
permanently. We should also reflect on the possible harm
done by focusing on the syndrome at the expense of
diverting attention from simpler, but more precise risk
prediction models, by attracting large research resources
with limited outputs and by creating a questionable
commercial alliance at meetings and world conferences,
where the ‘metabolic syndrome’ became the magic bullet
in publications and fundraising. Our best wishes for the
‘metabolic syndrome’ therefore should be: Rest in peace!
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