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S U M M A R Y
Context: In 2001 the “National Cholesterol and Education Program
Expert Panel” gave a clinical definition of the metabolic syndrome. The
frequency of this syndrome at baseline and its incidence and persis-
tence at three years is studied in a French population.
Subjects: 2109 men and 2184 women from the D.E.S.I.R. longitudinal
cohort study (Data from an Epidemiological Study on the Insulin Re-
sistance syndrome) in central-western France, aged 30 to 64 years,
were examined at inclusion and three years later.
Methods: Evaluation of the frequencies, incidences and persistance of
the metabolic syndrome and its abnormalities. This syndrome is de-
fined by the presence of three or more of five abnormalities: waist
circumference > 102/88 cm (men/women); triglycerides ≥ 1.69mmol/
l, HDL-cholesterol < 1.04/1.29mmol/l (men/women); systolic/
diastolic blood pressure ≥ 130 and/or 85mmHg; fasting plasma glu-
cose ≥6.1mmol/l.
Results: At baseline, 10% of men and 7% of women had the metabolic
syndrome. If the syndrome was defined to include a treatment in the
abnormalities (for diabetes, hypertension, dyslipidemia), the syn-
drome frequencies increased to 16% and 11%. However only 12%
and 8% respectively, had this syndrome both at inclusion and at three
years. High blood pressure was the most frequent abnormality: 70%
and 47% in men and women respectively, at inclusion. The most
stable abnormality was high waist circumference (80% persisted),
hyperglycaemia the least stable (60% persisted). Hyperinsulinaemia
did not cluster closely with this syndrome.
Conclusions: The age-specific frequency of the syndrome is more
than 2.5 times higher in the US than in this French cohort and this ratio
increased with age. The higher frequencies of abdominal obesity and
low HDL-cholesterol in women than in men suggest that these gender-
specific thresholds may need to be refined.

Key-words: Insulin resistance z Metabolic syndrome X z Diabetes z

Epidemiology z Prevalence z Incidence.

Balkau B, Vernay M, Mhamdi L, Novak M, Arondel D, Vol S, Tichet J,
Eschwège E. The D.E.S.I.R. Study Group. The incidence and persis-
tence of the NCEP (National Cholesterol Education Program) meta-
bolic syndrome. The French D.E.S.I.R. study
Diabetes Metab 2003,29,526-32
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L’incidence et persistance du syndrome
métabolique défini par le NCEP (National
Cholesterol Edication Program). L’étude française
D.E.S.I.R.
Contexte : Le “ National Cholesterol and Education Program Expert
Panel ” a publié, en 2001, une définition clinique du syndrome méta-
bolique. Une évaluation a été faite, dans une population française, de la
fréquence de ce syndrome et, après un suivi de 3 ans, de l’incidence et
de la persistance de ce syndrome.
Sujets : 2109 hommes et 2184 femmes de l’étude “ D.E.S.I.R. ”,
(Données Epidémiologiques sur le Syndrome d’Insulino-Résistance)
une cohorte longitudinale du centre-ouest de la France. Les sujets,
âgés de 30 à 64 ans, ont tous été examinés à l’inclusion et après trois
ans de suivi.
Méthodes : Evaluation de la fréquence, de l’incidences et de la persis-
tances du syndrome métabolique et de ses anomalies. Ce syndrome
est défini par la présence d’au moins anomalies trois de cinq anoma-
lies suivantes : tour de taille > 102/88 cm (hommes/femmes); trigly-
cérides ≥ 1,69 mmol/l, HDL-cholestérol < 1,04/1,29 mmol/l
(hommes/femmes); pression artérielle systolique/diastolique ≥ 130
et/ou 85 mmHg; glycémie plasmatique à jeun ≥ 6,1 mmol/l.
Résultats : A l’inclusion, 10 % des hommes et 7 % des femmes ont
eu un syndrome métabolique. Quand les traitements médicamenteux
sont inclus dans la définition des anomalies correspondantes men-
tionnés ci-dessus (pour le diabète, l’hypertension, la dyslipidémie) la
fréquence du syndrome atteint 16 % et 11 %. Cependant, seuls 12 %
et 8 %, respectivement, ont eu ce syndrome à la fois à l’inclusion et à
trois ans. Une pression artérielle élevée a été l’anomalie la plus fré-
quente : 70 % et 47 % chez les hommes et les femmes respective-
ment, à l’examen d’inclusion. L’anomalie la plus stable dans le temps a
été un tour de taille élevé (80 % ont persisté), la moins stable étant
l’hyperglycemie (60 % ont persisté). Une hyperinsulinémie n’a pas été
bien liée à ce syndrome.
Conclusions : La fréquence, par classe d’âge, du syndrome métaboli-
que est 2,5 fois plus élevée aux Etats-Unis que dans cette population
française. La fréquence de l’obésité abdominale et du cholestérol-HDL
bas est plus élevée chez les femmes que chez les hommes, ce qui
suggère que ces seuils, qui sont définis par sexe, devraient être affi-
nés.

Mots-clés : Insulino-résistance z Syndrome métabolique z Syndrome
X z Diabète z Épidémiologie z Prévalence z incidence.
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F ollowing the work of Reaven and his arguments
for the existence of a syndrome X associated with
cardiovascular disease and diabetes [1] there have

been other names attributed to this syndrome and the most
cited are the metabolic syndrome, the pluri-metabolic syn-
drome, the insulin-resistance syndrome. A multitude of epi-
demiological papers have shown that the abnormalities are
indeed all inter-correlated, that they correlate with other
cardiovascular disease risk factors and that the syndrome is
predictive of cardiovascular events [2, 3]. However, there
had been no common definition of the abnormalities in-
cluded in this syndrome nor of the thresholds defining an
abnormality. The World Health Organization (WHO) Ex-
pert Committee were the first to give an official definition of
the syndrome. The cornerstone of this definition was that
the subjects must have impaired glucose regulation (includes
diabetes) and/or insulin-resistance: the 25% of subjects with
the lowest insulin sensitivity (measured directly) in the
“background” population were defined as insulin-resistant
[4]. This definition has been criticised by the European
Group for the Study of Insulin Resistance [5]. The National
Cholesterol Education Program (NCEP) Adult Treatment
Panel has recently defined a syndrome based on clinical and
biological measures that are routinely available [6]; neither
insulin-resistance nor insulin concentrations were consid-
ered in this definition of the syndrome.

The prevalence of the metabolic syndrome using this
NCEP definition was evaluated in US adults from the Third
Nutritional Health and Nutrition Examination Survey
(NHANES III) [7]. However, they also included those sub-
jects treated for hypertension and/or diabetes as having the
corresponding abnormalities. More than 20% of the adult
population were found to have this syndrome.

The aim of this article is to evaluate the frequency of the
NCEP metabolic syndrome in a French population, and to
analyse the persistence and incidence of this syndrome after
three years of follow-up.

Subjects and methods

Subjects

The data were from 2109 men and 2184 women, aged
between 30 and 64 years, participating in the D.E.S.I.R.
Study (Data from an Epidemiological Study on the Insulin
Resistance syndrome). The subjects were examined in 1994-
1996, and three years later 87% returned for a follow-up
examination. They were volunteers from among the con-
sultants of ten Health Examination Centres (Centres
d’Examens de Santé) of the French Social Security in the
centre-west of France. At inclusion the men and the women
were equally divided over five-year age classes. The study
was approved by the CCPPRB (Comité Consultatif de Pro-
tection des Personnes pour la Recherche Biomédicale) of

Bicêtre, Kremlin Bicêtre, by the CNIL (Commission Natio-
nale Informatique et Libertés) and INSERM (Institut Na-
tional de la Santé et de la Recherche Médicale) is the pro-
moter. Participants signed a statement of informed consent.

Study Design

Weight, height and waist circumference (smallest trunk
circumference) were measured by trained personnel. Blood
pressures were determined after at least 5 minutes of rest,
with subjects in a supine position. Fasting venous blood
samples were analysed in one of four laboratories (IRSA
(Institut inter Régional pour la Santé) at La Riche, Health
Examination Centre laboratories at Blois, Orleans and
Chartres) and all laboratories participated in a national qual-
ity control program. Plasma glucose was assayed by the
glucose-oxidase method applied to fluoro-oxalated plasma
using a Technicon RA 1000 or a KONE; HDL-cholesterol
and triglycerides were determined with a DAX24 Techni-
con or with a KONE; serum insulin was centrally assayed at
IRSA by a specific enzyme-immunoassay with an IMX.

Treatments for dyslipidaemia and diabetes were deter-
mined from the medications the subjects were taking and
treatment for arterial hypertension from the questions posed
by the examining physician, as medication is not specific for
hypertension.

Statistical Analysis

The NCEP metabolic syndrome is present in subjects
who have three or more of the following abnormalities [6]:
− waist circumference > 102/88 cm (men/women);
− triglycerides ≥ 1.69 mmol/l;
− HDL-cholesterol < 1.04/1.29 mmol/l (men/women);
− systolic/diastolic blood pressure ≥ 130/85 mmHg;
− fasting glucose ≥ 6.1 mmol/l.

We have also investigated the effect of including treat-
ment for dyslipidaemia, hypertension and diabetes as part of
the corresponding abnormalities. The persistence and inci-
dence of the syndrome after a three-year follow-up is also
studied.

The sex-specific upper quartile of the insulin concentra-
tion was used to estimate the percentage of subjects with
both the metabolic syndrome and hyperinsulinaemia; hy-
perinsulinaemia is a surrogate measure of insulin-resistance
[5] and this threshold was chosen in accordance with the
WHO recommendation which classified subjects as insulin-
resistant if their insulin sensitivity (measured by a direct
method) was in the lower quarter of the distribution [4].

The frequency of the syndrome abnormalities has been
age-standardised to the age distribution of the French 1999
census population aged 30 to 64 years, to provide a more
realistic comparison with the frequencies in the NHANES
Study.

Analyses used the SAS software, version 8.

Incidence and persistence of the NCEP metabolic syndrome
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Results

Of the 4293 men and women studied, 8.1%. had the
metabolic syndrome at inclusion, compared to 10.9% of the
921 subjects who were either not present at the three-year
examination (26 had died) or who did not have data avail-
able. Although the subjects studied in this analysis were on
average, three years older, the syndrome was less frequent
(p < 0.01).

The frequency of the syndrome increased with age and
was higher in men than in women (Tab I). Excepting for
low HDL-cholesterol, the frequency of each syndrome ab-
normality tended to increase with age in both sexes. The
individual abnormalities were more frequent in men, ex-
cepting for the two abnormalities with sex-specific thresh-
olds, abdominal obesity and low HDL-cholesterol. Almost
twice as many women as men were classed as having ab-
dominal obesity, with the frequencies being closest between
the sexes in the oldest subjects. The younger women particu-
larly, had a high frequency of low HDL-cholesterol. Over-
all, the frequency of the metabolic syndrome in this popula-
tion was 9.7% in men and 6.6% in women. The syndrome
lipid abnormalities are included as two components of the
syndrome and in total 4.1% of men had both abnormalities
and 22.7% had at least one lipid abnormality; the corre-
sponding frequencies for women were 2.5% and 15.4%.
Two thirds of the subjects with the metabolic syndrome had
a fasting insulin concentration in the top 25% of the sex-

specific insulin distribution, as 6.0% of the men and 4.5% of
the women had both the syndrome and a high insulin con-
centration.

Overall, 9.2% of the men and 7.0% of the women were
treated for dyslipidaemia, 9.2% and 8.9% for hypertension
and 1.3% and 0.5% for diabetes (Tab II). In the 60 to 64 year
old subjects, more than 24% were treated for dyslipidaemia,
more than 20% for hypertension and 5.5% of men, 1.3% of
women for diabetes.

If the treatments were included in the definitions of dys-
lipidaemia, hypertension and hyperglycaemia, the frequen-
cies of the corresponding abnormalities were higher
(Tab III). This increase in frequencies corresponded to the
treated subjects who no longer had the corresponding ab-
normalities; 6.6% of the men and 6.3% of the women were
treated for dyslipidaemia and had low triglyceride concen-
trations; 8.3% of the men and 6.4% of the women were
treated for dyslipidaemia and had high HDL-
concentrations; 0.7% and 1.0% were treated for high blood
pressure and controlled below the given threshold values;
0.1% of men and 0.0% of women were treated for diabetes
and had a fasting glucose concentration controlled to below
6.1mmol/l. Overall, after including treatment, the syndrome
frequency increased from 9.7% to 16.3% in men and from
6.6% to 11.4% in women. If lipid treatment was ignored, the
syndrome frequency decreased to frequencies similar to
those when treatment was not included at all, 9.8% in men

Table I

Frequency (%) of the NCEP metabolic syndrome abnormalities and of the metabolic syndrome, at the inclusion examination, according to
sex and to age; the age standardised frequency±SE is for the French 1999 population. The D.E.S.I.R. Study.

Abdominal adiposity High
triglycerides

Low
HDL-cholesterol

High blood
pressure

High fasting
glucose

NCEP metabolic
syndrome

Age Number Waist ≥ 102/88 cm
(m/w)

≥ 1.69 mmol/l < 1.04/1.29
mmol/l (m/w)

≥ 130/85mmHg ≥ 6.1mmol/l AND insulin
> 8.03/7.43mU/l

(m/w)

Men 30-39 647 3.4 16.9 8.2 58.7 7.6 5.6 3.4
40-49 555 6.5 21.8 6.0 66.5 13.7 8.1 5.2
50-59 599 10.5 18.9 6.0 77.1 19.7 11.5 6.8
60-64 308 20.4 24.4 7.8 79.9 25.0 17.5 11.0
Overall 2109 8.7 19.8 6.9 69.1 15.2 9.7 6.0

Age
standardised

frequency ± SE
7.9 ± 0.1 19.7 ± 0.1 6.9 ± 0.1 68.0 ± 0.2 14.4 ± 0.1 9.1 ± 0.1 5.6 ± 0.1

Women 30-39 653 7.4 5.4 11.8 24.7 1.5 4.0 3.4
40-49 583 11.2 6.5 9.8 38.8 5.0 4.8 4.0
50-59 632 19.2 10.1 6.5 63.3 5.9 8.4 4.9
60-64 316 24.4 15.2 9.8 69.6 10.8 12.0 7.3
Overall 2184 14.2 8.5 9.4 46.1 5.0 6.6 4.5

Age
standardised

frequency ± SE
13.3 ± 0.1 8.0 ± 0.1 9.6 ± 0.1 43.7 ± 0.1 4.7 ± 0.1 6.2 ± 0.1 4.4 ± 0.1

B Balkau et al.
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and 6.6% in women, indicating that the subjects treated for
dyslipidaemia often had triglycerides and HDL-cholesterol
concentrations within the “normal” range, whereas subjects

treated for hypertension and/or for diabetes were not con-
trolled to the low thresholds used for the definition of the
syndrome.

Defining the syndrome abnormalities by both the thresh-
old values and treatment (for dyslipidaemia, hypertension,
diabetes), when the subjects were examined three years later,
more than one quarter of those who had the syndrome at
inclusion, were no longer classed as having the syndrome
three years later and one third did not have a syndrome with
the same abnormalities (Tab IV, V). High fasting glucose
was the abnormality, which “normalised” more frequently
than the other abnormalities, with 40% becoming “normal”,
in comparison to the most stable abnormality, abdominal
obesity, for which about 20% became “normal”.

The frequency of the syndrome and its abnormalities in-
creased over the three-year period as this population aged
(Tab V). High blood pressure remained the most frequent
abnormality and had the highest incidence.

Comment

In a French population of men and women 30 to 64 years,
if the syndrome definition does not include treatment, the
age-standardised frequencies of the syndrome were 9.1%

Table II

Frequency (%) of treatment for dyslipidaemia, hypertension and
diabetes at the inclusion examination. The D.E.S.I.R. Study.

Drug treatment

Age Number Dyslipi-
daemia

Hyper-
tension

Diabetes

30-39 647 2.6 1.6 0.0
40-49 555 6.0 5.6 0.5

Men 50-59 599 11.7 14.7 1.3
60-64 308 24.0 21.4 5.5
Overall 2109 9.2 9.2 1.3

30-39 653 0.8 1.1 0.2
40-49 583 1.9 4.1 0.5

Women 50-59 632 9.3 14.7 0.5
60-64 316 24.4 22.5 1.3
Overall 2184 7.0 8.9 0.5

Table III

Frequency (%) of the NCEP metabolic syndrome abnormalities when treatment was included as an abnormality and of the resulting
metabolic syndrome at the inclusion examination, according to sex and age; the age standardised frequency±SE is for the French 1999
population. The D.E.S.I.R. Study.

Abdominal
adiposity

High
triglycerides

Low HDL-
cholesterol

High blood
pressure

High fasting
glucose

NCEP metabolic syndrome

Including treatment for
dyslipidaemia, hyper-

tension, diabetes

Age Number Waist
≥ 102/88 cm

(m/w)

≥ 1.69 mmol/l
or treatment

< 1.04/
1.29 mmol/l

(m/w) or
treatment

≥130/
85mmHg or
treatment

≥ 6.1 mmol/l
or treatment

Including
treatment
for hyper-

tension and
diabetes

AND insulin
> 8.03/

7.43 mU/l
(m/w)

30-39 647 3.4 18.2 10.5 59.0 7.6 5.6 7.6 4.0
40-49 555 6.5 26.8 11.5 66.7 13.7 8.1 12.8 6.8

Men 50-59 599 10.5 27.7 16.5 78.1 19.9 11.5 19.9 8.8
60-64 308 20.4 40.3 28.9 81.5 25.3 18.2 33.8 15.9
Overall 2109 8.7 26.4 15.2 69.8 15.3 9.8 16.3 7.9

Age standardised
frequency ± SE

7.9 ± 0.1 25.6 ± 0.1 14.2 ± 0.1 68.6 ± 0.2 14.4 ± 0.1 9.2 ± 0.1 15.0 ± 0.1 7.3 ± 0.1

30-39 653 7.4 6.1 12.4 25.0 1.5 4.0 4.3 3.5
40-49 583 11.2 8.4 11.3 39.6 5.0 4.8 6.2 4.6

Women 50-59 632 19.2 18.7 15.5 65.0 5.8 8.4 14.9 7.1
60-64 316 24.4 36.7 32.0 70.9 10.8 12.0 28.5 11.1
Overall 2184 14.2 14.8 15.8 47.1 5.0 6.6 11.4 6.0

Age standardised
frequency ± SE

13.3 ± 0.1 13.2 ± 0.1 14.9 ± 0.1 44.6 ± 0.1 4.7 ± 0.1 6.2 ± 0.1 10.1 ± 0.1 5.6 ± 0.1

Incidence and persistence of the NCEP metabolic syndrome
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and 6.2%; if treatment for hypertension and diabetes only
were included, the frequencies were 9.2% and 6.2% respec-
tively; if treatment for dyslipidaemia was also included, the
frequencies were 15.0% and 10.1% respectively.

The NHANES III study of the metabolic syndrome was
based on 4265 men and 4549 women [7]. The syndrome fre-
quencies were 24.0% and 23.4% in men and women respec-
tively, in comparison to 9.2% and 6.2% in France, using the
same definition for the syndrome; however, the French
study had an age range 30 to 64 years in contrast to over 20
years in the US. The frequencies in the two countries were
closer in the younger men and women aged 30 to 39 years,
France: 6% and 4%, US: 12% and 14% than in the older
subjects 50 to 59 years, France had lower frequencies: 12%
and 8% than the US: 34% and 33%.

Using age-standardised frequencies, abdominal adipos-
ity was three times more frequent in the US than in the
France, 29.8% and 46.3% in comparison to 7.9% and 13.3%
for French men and women respectively. Hypertriglycer-
idaemia (not including lipid treatment in the definition) was
two to three times more frequent in the US, 35.1% and 24.7%
in men and women compared to 19.7% and 8.0%; low HDL-
cholesterol (not including lipid treatment) had frequencies
of 35.2% and 39.3% compared to 6.9% and 9.6%, again, a

four to five-fold difference. In contrast, hypertension (high
blood pressure or treatment) was almost two-fold lower in
the US than in France, with overall age-standardised fre-
quencies of 38.2% in men and 29.3% in women the US com-
pared to 68.6% and 44.6% in France. In the MONICA
project surveys, French men and women also had relatively
high mean arterial blood pressures [8]. For the last abnor-
mality, high fasting glucose or treatment for diabetes, the
frequencies were similar for men in the two studies 15.6% in
the NHANES III study and 14.4% in France but for women
the frequencies were quite different, 10.0% and 4.7% respec-
tively.

The D.E.S.I.R. cohort is not strictly representative of the
French population: the participants were from the centre-
western part of France, they were all insured by the French
Social Security (which covers more than 80% of the French
population), they had enrolled for a regular health check up
to which all such insured individuals have the right, they
agreed to participate in a 9-year study. In these analyses we
study the 87% of subjects who participated at baseline and at
the three-year follow-up and for whom data were available.
The NHANES III study has a complex stratified multi-
stage probability designed sampling scheme to be represen-
tative of the US population, and 80% of the subjects sampled

Table IV

Frequency (%) of the NCEP metabolic syndrome abnormalities and of the metabolic syndrome present both at baseline and after three
years of follow-up, according to sex and to age at inclusion in the study; the age standardised frequency±SE is for the French 1999
population. The D.E.S.I.R. Study.

Abdominal
adiposity

High
triglycerides

Low HDL-
cholesterol

High blood
pressure

High fasting
glucose

NCEP metabolic syndrome
including treatment for

dyslipidaemia, hypertension,
diabetes

Same three
abnormalities

Age Number Waist ≥ 102/
88 cm
(m/w)

≥ 1.69 mmol/l
or treatment

< 1.04/
1.29 mmol/l

(m/w) or
treatment

≥ 130/
85 mmHg or
treatment

≥ 6.1 mmol/l
or treatment

Any three
abnormali-

ties

AND
insulin > 8.03/

7.43 mU/l
(m/w)

30-39 647 2.5 12.5 6.6 34.8 3.1 3.3 2.6 1.1
40-49 555 5.2 20.0 9.7 47.4 7.6 9.4 8.6 4.7

Men 50-59 599 8.8 21.4 13.5 64.3 13.2 15.4 14.7 6.5
60-64 308 14.6 30.2 23.4 72.4 17.9 25.7 24.0 13.6
Overall 2109 6.8 19.6 11.8 52.0 9.3 11.6 10.8 5.4

Age standardised
frequency ± SE

6.2 ± 0.1 18.9 ± 0.1 11.0 ± 0.1 50.1 ± 0.2 8.6 ± 0.1 10.6 ± 0.1 9.8 ± 0.1 4.9 ± 0.1

30-39 653 5.7 2.6 8.0 11.3 0.8 2.5 2.4 2.4
40-49 583 8.7 5.0 9.1 28.1 2.9 5.2 4.6 3.6

Women 50-59 632 15.8 13.6 11.5 48.3 3.3 10.4 9.2 4.6
60-64 316 19.3 31.6 28.2 57.3 7.3 22.5 20.9 8.9
Overall 2184 11.4 10.6 12.2 33.1 3.0 8.4 7.6 4.3

Age standardised
frequency ± SE

10.6 ± 0.1 9.2 ± 0.1 11.4 ± 0.1 30.8 ± 0.1 2.8 ± 0.1 7.5 ± 0.1 6.8 ± 0.1 4.0 ± 0.1
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participated in the study [9]. Thus while the frequencies of
the syndrome and its abnormalities in the French study may
not be true prevalences, even in this area of France, the re-
sults concerning the persistence and the incidence of the syn-
drome are more likely to be able to be generalised.

It is debateable whether the lipid abnormalities should be
included as two separate factors; in the WHO definition of
the syndrome [4], there was a combined lipid abnormality:
triglycerides ≥ 1.69 mmol/l and/or HDL-cholesterol < 1.04/
1.29 mmol/l (men/women). The NCEP definition comes
from experts in lipidiology, thus an emphasis on the lipid
abnormalities might be expected.

The original NCEP definition of the abnormalities of the
metabolic syndrome did not include treatment by anti-
dyslipidaemic, anti-hypertensive or anti-diabetic medica-
tions [6]. It does seem reasonable to consider treatment as
part of an abnormality when evaluating the frequency of the
syndrome, and particularly when evaluating its persistence
and incidence over a time period. In contrast to the
NHANES III study, we additionally included lipid treat-
ment. This concerns 8% of our population and of those
treated, 6.6% had triglycerides < 1.69 mmol/l and 7.4% had
HDL-cholesterol ≥ 1.04/1.29 mmol/l, so that they were
treated and controlled. However, lipid treatment is usually
instituted for the control of total and LDL-cholesterol, not
for HDL-cholesterol or triglycerides, the dyslipidaemia as-
sociated with the metabolic syndrome, even though these
lipid treatments may have an effect on both HDL-
cholesterol and triglyceride concentrations.

The NCEP defined syndrome does not cluster closely
with hyperinsulinaemia: by definition, 25% of all subjects
had hyperinsulinaemia but only one half of those with the
metabolic syndrome (including treatment) were hyperin-
sulinaemic. However, insulin-resistance and hyperinsuli-
naemia were the key factors in the physiological arguments
used by Reaven in defining the syndrome [1]. This lack of
clustering may be due to the fact that the abnormalities were
defined with low thresholds, thus including subjects who
would be considered to have just slightly high normal val-
ues.

In both this study and in the NHANES III study, ab-
dominal adiposity had a higher frequency in men than in
women, in contrast with the other risk factors. As the risks of
cardiovascular disease and of cardiovascular risk factors
tend to increase with central adiposity, independently of sex
[10, 11], it may be more appropriate to choose the same
threshold for men and for women. Similarly the NCEP
thresholds for men and women differ for HDL-cholesterol,
but not all guidelines propose gender-specific thresholds for
classification of low HDL-cholesterol [6].

For the syndrome as a whole, more than one-quarter
returned to the no-syndrome status, which may indicate that
the threshold values are too liberal and too many subjects are
included. There was a very high frequency of hyperglycae-
mic subjects returning to a normal glycaemia (< 6.1 mmol/l)
after three years, higher than for the other factors, indicating
the higher intra-individual variability for fasting glucose

Table V

Frequency (%) at year three, incidence and returns to “normality” of the NCEP metabolic syndrome abnormalities and the metabolic
syndrome, over 3-years follow-up. The D.E.S.I.R. Study.

Abdominal
adiposity

High triglycerides Low
HDL-cholesterol

High blood
pressure

High fasting
glucose

NCEP metabolic
syndrome
including

treatment for
dyslipidaemia,
hypertension,

diabetes

waist ≥ 102/88 cm
(m/w)

≥ 1.69 mmol/l
or treatment

< 1.04/1.29 mmol/l
(m/w) or treatment

≥ 130/85 mmHg or
treatment

≥ 6.1 mmol/l or
treatment

Frequencies at the three year follow-up

Men 11.3 32.6 22.0 58.5 15.5 19.2
Women 17.0 18.3 23.3 40.1 6.0 13.8

Incidence over three years of follow-up

Men 4.4 14.0 13.4 24.3 7.9 10.5
Women 7.4 11.1 14.6 16.9 3.6 8.0

Return to “normality” at the three year follow-up

Men 21.8 25.8 22.4 25.5 39.2 28.8
Women 19.7 28.4 22.8 29.7 40.0 33.3

Incidence and persistence of the NCEP metabolic syndrome
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concentrations, particularly for this threshold, a phenom-
enon well recognised for glucose concentrations in general
[12].

It remains to be seen whether this NCEP definition of
the metabolic syndrome proves useful in clinical practice,
even if it is shown that subjects with this syndrome are at a
higher risk of cardiovascular events and all cause mortality.
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