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Objectives: To compare the prevalence,

agreement and phenotypic characteristics in

three ethnic groups of the new International

Diabetes Federation (IDF) definition of meta-

bolic syndrome (MS) to the World Health

Organization (WHO) and national cholesterol

education program (NCEP) definitions.

Setting: Newcastle upon Tyne, England.

Design: Cross-sectional surveys.

Participants: Chinese (171 men and 185

women), European (257 men and 301 wom-

en), and South Asian (264 men and 295

women) adults, ages 25 to 64 years.

Main Outcome Measures: Anthropometric

indices: blood pressure, fasting lipids, urine

albumin-to-creatinine ratio, glucose intoler-

ance, insulin resistance.

Results: IDF-defined MS was highly prevalent

in all groups, ranging from 12.3% (95% CIs

7.4–17.2) in Chinese men to 45.5% (39.5–

51.5) in South Asian men. In women, of all

ethnic groups, more than 80% of those with

WHO- or NCEP-defined MS also had IDF-

defined MS. In men, however, agreement was

less good. For example, in each ethnic group,

more than a third of those with WHO-defined

MS did not have IDF-defined MS. Within each

ethnic group, the biological characteristics of

those with MS by any definition were largely

the same. However, differences existed be-

tween ethnic groups. For example, in those

with IDF-defined MS, both South Asian men

and women had significantly (P,.05) higher

insulin resistance and significantly lower sys-

tolic and diastolic blood pressure than Eur-

opeans or Chinese.

Conclusions: Agreement between the IDF

and other definitions is better in women than

men. The phenotype is similar within each

ethnic group whatever the definition, but

differs between groups suggesting that risks

associated with MS differ by ethnic group.

(Ethn Dis. 2007;17:522–528)
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INTRODUCTION

The concept of the clustering of

CVD risk factors and of metabolic

syndrome can be traced to work that is

decades old. This includes Vague’s

description of the metabolic character-

istics of android (upper body) obesity,

first published in English in the 1950s,1

and the description by Camus in the

1960s of a ‘‘trisyndrome metabolique,’’

consisting of the association of gout,

hyperlipidemia and diabetes.2 The de-

scription by Reaven3 of syndrome X

provided a focus that enabled these, and

other observations to be brought to-

gether under the umbrella of a metabolic

or insulin resistance syndrome.4–6

Only relatively recently, however,

have international or national bodies

proposed working definitions of meta-

bolic syndrome. The first was the World

Health Organization (WHO) in 1999.7

Two years later the third Adult Treat-

ment Panel of the United States

National Cholesterol Education Pro-

gram (NCEP) proposed a definition as

part of its guidance on the identification

and management of dyslipidemia,8

a definition that was recently modified

to use a lower fasting glucose cut point.9

Other definitions have also been pro-

posed,10,11 but in 2005, a consensus

group of the International Diabetes

Federation (IDF) proposed a defini-

tion12 that it hopes will replace other

definitions and become an international

standard. Unlike previous definitions, it

includes ethnic group specific cut points

for obesity, using waist circumference,

and requires the presence of central

obesity. Interestingly, the latest NCEP

definition and guidance suggests that

a lower waist circumference ‘‘can be

invoked’’ for Asian Americans.9

The aim of the study reported here

was to investigate how the IDF defini-

tion of metabolic syndrome (MS)

compares to the WHO and NCEP

definitions when applied to three ethnic

groups. Comparisons were made in

terms of the prevalence of MS, to what

extent the same individuals are identi-

fied as having MS, and the phenotypic

characteristics of those individuals. We

used a dataset from community-based

surveys of Chinese, European, and

South Asian origin populations residing

in the Northeast region of England.

METHODS

Participants and Data Collection
- The Newcastle Heart Project

The Newcastle Heart Project is

a series of three population-based

surveys of Chinese (undertaken 1991

to 1993), European (1993 to 1994) and

South Asian origin (1995 to 1997) men

and women residing in Newcastle upon

Tyne, England. Each of the surveys

received local ethical committee ap-

proval.
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The methods have been described in

detail previously elsewhere,13,14 and are

summarized here. All Chinese (people

whose ancestral origins are from China)

adults, ages 25–64 years, and residing in

the city of Newcastle upon Tyne were

eligible; they were recruited through

a name search of the Family Health

Services Authority (FHSA) patient reg-

ister and community contacts. Three

hundred and eighty men and women

were seen, estimated to be 70% of the

target population.15

Age- and sex-stratified random sam-

ples of European and South Asian (from

the Indian sub-continent) adults, ages

25–74 years, were taken from the

FHSA register. For the South Asian

study, a name search of the FHSA

register was used to identify all South

Asian names and this list of names was

used as the sampling frame.16 Overall,

840 and European and 708 South Asian

adults were seen (response rates of 66%

and 63%, respectively).

Height, weight, waist and hip cir-

cumferences were measured. Fasting

venous blood was taken for the mea-

surement of glucose, lipids and insulin.

In those who did not report a doctor’s

diagnosis of diabetes, a standard WHO

OGTT was performed. Blood pressure

was measured twice and the mean of the

two measurements used in analysis. A

morning spot urine sample was taken

for the measurement of albumin and

creatinine. Details on the methods of all

the measurements and assays have been

published previously.13,14,17

Definitions of Ethnicity as Used
in This Study

Chinese refers to participants who,

on the basis of their name, their self-

identification, and their appearance,

have their ancestral origins in China.

European refers to participants whose

ancestry was from the European conti-

nent. This definition was applied largely

by exclusion, ie, by excluding people

with Chinese and South Asian names,

and any other individuals who, when

screened, were clearly of different an-
cestry. In practice this meant excluding

the data of one individual who was
found to be of African origin. The

highly pragmatic and somewhat un-

satisfactory nature of this definition of
European ethnicity is acknowledged.

South Asian refers to individuals whose

ancestral origins are from the same
geographical area as current day India,

Pakistan and Bangladesh. Ancestral

origin for this purpose was defined as
having at least three out of four grand-

parents born in this area.

Definition of Insulin Resistance
The WHO MS definition defines

insulin resistance as being the lowest

quartile of glucose uptake under hyper-

insulinaemic, euglycaemic conditions,
for the background population under

investigation.7 For the purposes of this

paper, insulin resistance was defined
using the Homeostasis Model Assess-

ment (HOMA),18 based on fasting
insulin and glucose. The pragmatic

definition of insulin resistance used in

this study were values above the upper
25th percentile for HOMA in the non-

diabetic combined male and female

European population. This value from
the European population was applied to

the Chinese and South Asian popula-

tions to define insulin resistance. The
European population value was chosen

for two reasons. First, the European

population is the majority in this part of
England. Second, a single value to

define insulin resistance was chosen to

be applied to all three ethnic groups in
order to reflect differences in insulin

resistance between the ethnic groups.

Had ethnic group specific cut points
been used, each ethnic group would, by

definition, have had the same prevalence
of insulin resistance.

Analysis and Statistical Methods
The aim of our analyses was to

compare the prevalence and character-
istics of metabolic syndrome definitions

across the three ethnic groups. Analyses

were therefore limited to the 25-to-
64 year age range for all groups (the age

range of the Chinese sample). Analyses

were limited to those individuals with

complete data on core aspects of the
definitions. Thus, all subjects in the

analyses had complete data on glucose,

lipids, insulin, blood pressure, and

anthropometric measures. The three

definitions of metabolic syndrome are
shown in Table 1. The ethnic group

specific cut points for waist circumfer-

ence were used in applying the IDF

definition, ie $ 90 cm in South Asian
and Chinese men, and $ 94 cm in

European men.

The agreement between the defini-

tions was assessed using the kappa

statistic. Interpretation of the kappa
statistic followed the recommendations

of Altman.19 The statistical significance

of differences in the proportions with

metabolic syndrome based on the two
definitions was evaluated using McNe-

mar’s test.19 Where the number of

missing cases for a variable was .10%

of the total number within a given sex-

ethnic group, the actual number for that
variable is given.

The prevalence figures are pre-

sented with 95% confidence intervals,

calculated using the exact method
using the software Confidence Interval

Analysis.20 The prevalence figures were

age standardized to the 1991 England

and Wales population by applying

a weighting variable within SPSS
(Chicago, Ill).

RESULTS

The Prevalence of Metabolic
Syndrome and Its Components

Tables 2, 3 and 4 show the preva-
lence of metabolic syndrome and its

components for WHO, NCEP (2001

and 2005) and IDF definitions, re-

spectively. There were substantial num-

bers of missing values for urine albumin
to creatinine ratio (ACR) (Table 2).

The WHO definition includes, but is
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not dependent upon, micro albumin-

uria, defined in this study as a raised

ACR. Thus, it is possible that in those

individuals with missing ACR values,

some would have had a raised ACR and

that this, combined with the other

WHO criteria, would have classified

them as having MS. However, given the

relatively low prevalence of raised ACR,

and assuming this would be the same in

those with missing ACR values, the

effect on the overall prevalence of

metabolic syndrome would be small

(ie, to increase it by one or two percent).

In men, the prevalence of the IDF

definition ranged from 12.3% in Chi-

nese to 24.7% in Europeans and up to

45.5% in South Asians. These figures

are similar to those for the WHO

definition but significantly higher in

the Chinese (P5.003) and South Asians

(P,.001) than those for the NCEP

2001 definition. However, the IDF

definition was significantly lower than

Table 1. Components and definitions of the metabolic syndrome according to the World Health Organization (1999), the
National Cholesterol Education Program (2001) and the International Diabetes Federation (2005)

WHO 19997 NCEP 2001 (2005) 8,9 IDF 200512

Components of the metabolic syndrome
Insulin resistance (highest quartile for

background population)
Abdominal obesity: waist circumference

. 102 cm in men; . 88 in women
Abdominal obesity: ethnic group specific cut points*:
d European: men $ 94 cm, women $ 80 cm;
d S Asian and Chinese: $ 90 cm, $ 80 cm;
d Japanese: $ 85 cm, $ 90 cm

Impaired glucose regulation or diabetes
(WHO 1999 definitions)

Fasting plasma glucose $6.1 mmoll21 or
diagnosed diabetes (lowered to
5.6 mmoll21 in 2005)

Fasting plasma glucose $ 5.6 mmoll21 or diagnosed
diabetes

Central obesity: waist to hip ratio .0.9 in
men, .0.85 in women, and/or BMI .30

Raised serum triglycerides: $1.7 mmoll21 Raised serum triglycerides: $1.7 mmoll21

Raised plasma triglycerides: $1.7 mmoll21

and/or low HDL cholesterol: ,0.9 mmol21

in men; , 1 mmoll21 in women

Low HDL cholesterol: ,1.0 mmoll21

(40 mgdl21) in men; ,1.3 mmoll21

(50 mgdl21) in women

Low HDL cholesterol: , 1.0 mmoll21 (40 mgdl21) in
men; ,1.3 mmoll21 (50 mgdl21) in women

Raised arterial pressure ($ 140/90 mm Hg)
or treated hypertension

Blood pressure $ 130/85 or diagnosed
and treated hypertension

Blood pressure $130/85 diagnosed and treated
hypertension

Microalbuminuria (albumin/ creatinine ratio
$ 30 mg g21)

Definition of metabolic syndrome
Glucose intolerance and / or insulin resistance

plus at least two of the other features
Presence of three or more of the components Presence of central obesity plus at least two other

components

* For people of sub Saharan African origin, European values are recommended until specific data become available.

Table 2. Prevalence of the WHO-defined metabolic syndrome and its components (%)

Men Women

Chinese European S Asian Chinese European S Asian

n5171 n5257 n5264 n5185 n5301 n5295

Generalized obesity 4.8 (1.6–8.0) 15.0 (10.6–19.4) 14.5 (10.1–18.8) 2.2 (0.1–4.3) 15.8 (11.7–20.0) 30.8 (25.4–36.1)
Central obesity 52.5 (45.1–60.0) 50.4 (44.3–56.6) 77.6 (72.4–82.7) 46.7 (39.5–53.8) 15.4 (11.3–19.5) 45.6 (39.8–51.4)
Either of above (A) 52.5 (45.1–60.0) 50.4 (44.3–56.6) 77.8 (72.7–82.9) 46.7 (39.5–53.8) 23.9 (19.1–28.8) 56.0 (50.3–61.8)
Hypertension (B) 14.3 (9.1–19.6) 28.6 (23.0–34.2) 15.8 (11.3–20.2) 17.4 (12.0–22.9) 11.1 (7.5–14.7) 15.2 (11.0–19.3)
Low HDL cholesterol 9.4 (5.0–13.8) 12.0 (8.0–16.0) 31.4 (25.7–37.1) 5.5 (2.2–8.8) 8.4 (5.3–11.6) 15.2 (11.0–19.3)
Raised triglycerides 18.7 (12.8–24.5) 35.7 (29.8–41.7) 54.3 (48.2–60.4) 11.3 (6.7–15.8) 29.5 (24.3–34.7) 34.1 (28.6–39.6)
Either of above (C) 24.0 (17.6–30.4) 36.6 (30.6–42.6) 58.7 (52.6–64.7) 14.0 (9.0–18.9) 32.5 (27.2–37.8) 40.6 (34.9–46.3)
Microalbuminuria* (D) 2.4 (0.3–5.1) 3.3 (1.0–5.6) 8.0 (4.6–11.4) 5.7 (1.9–9.6) 5.1 (2.6–7.6) 9.9 (6.3–13.4)
2 or more of A/B/C/D 24.2 (17.8–30.6) 35.8 (29.9–41.7) 55.8 (49.7–61.9) 20.8 (15.0–26.6) 20.4 (15.8–25.0) 37.5 (31.9–43.2)
Insulin resistance 19.9 (13.9–25.9) 32.4 (26.6–38.2) 65.2 (59.4–71.1) 22.4 (16.4–28.4) 24.6 (19.7–29.5) 58.5 (52.7–64.2)
Glucose intolerance 25.5 (19.0–32.0) 35.5 (29.5–41.4) 51.6 (45.5–57.8) 31.1 (24.5–37.7) 23.3 (18.5–28.1) 41.9 (36.2–47.7)
Either of above 34.3 (27.2–41.4) 46.3 (40.1–52.4) 74.7 (69.3–80.0) 39.2 (32.2–46.2) 36.8 (31.3–42.3) 67.3 (61.9–72.8)

Metabolic syndrome3 10.7 (6.1–15.4) 24.9 (19.6–30.3) 49.3 (43.1–55.4) 10.3 (5.9–14.6) 15.8 (11.6–19.9) 33.9 (28.4–39.4)

* Due to missing data, figures for microalbuminuria are based on 127 Chinese, 234 European and 240 South Asian male participants, and 141, 288, 266 females respectively.
3 2 or more of A/B/C/D and insulin resistance and/or glucose intolerance

Figures are percentages (95% CIs).
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the NCEP 2005 definition in Eur-

opeans. Agreement with the WHO

definition was moderate; for example,

kappa values 0.51 to 0.65 (Table 5), for

more than a third of those with the

WHO-defined syndrome not having

the IDF defined syndrome. Agreement

with the NCEP-defined syndrome for

2001 and 2005 was good only in the

Europeans.

In women, the prevalence of IDF-

defined MS ranged from 16.5% in

Chinese to 23.3 in Europeans, to

38.0% in the South Asians. This was

significantly higher than the WHO

definition in Chinese (P5.027) and

Europeans (P,.001), and than the

NCEP 2001 (P# .001) and 2005
(P,.05) definition in all groups. Agree-

ment with the IDF definition was

moderate to good for all groups for both

WHO and NCEP definitions (Table 5).

Indeed, with the exception of the Chinese

for the WHO-defined MS, more than

80% of those with either WHO-defined
or the NCEP-defined MS, by either
definition, also had the IDF-defined MS.

Biological and
Metabolic Characteristics

The phenotypic characteristics of the
different definitions of metabolic syn-
drome were very similar within each
ethnic group, for men and women
(Table 6). The only clear difference in
men was that the mean waist circum-
ference was higher in the IDF definition
compared to the WHO definition, and
compared non-significantly to the
NCEP definition. In women, waist
circumference with the IDF definition
tended to be lower than the other
definitions but this was not statistically
significant.

We found some differences between
ethnic groups in the phenotypic char-
acteristics of those with MS (Table 6).
For example, insulin resistance, as

assessed by HOMA, differed between
the ethnic groups, tending to be highest
in South Asians and lowest in Chinese.
Also, of those with MS, Europeans had
the higher body mass indices and South
Asians had higher waist-to-hip ratios
but lower systolic and diastolic blood
pressures.

DISCUSSION

The International Diabetes Federa-
tion (IDF) definition of metabolic
syndrome is intended to replace other
definitions and provide a single practical
definition that would be useful in any
country, both for clinical purposes and
for studying the epidemiology of the
syndrome.12 Our aim in this study was
to investigate how this new definition
compared to two previously widely
disseminated definitions, WHO(1999)7

and NCEP(2001)8, and to the recently

Table 3. Prevalence of the NCEP-defined metabolic syndrome and its components

Men Women

Chinese European S Asian Chinese European S Asian

n5171 n5257 n5264 n5185 n5301 n5295

High waist circumference 1.2 (0–2.8) 14.2 (9.9–18.6) 16.3 (11.8–20.9) 14.5 (9.4–19.5) 15.8 (11.7–20.0) 37.7 (32.1–43.3)
Hypertension 27.1 (20.4–33.7) 43.8 (37.7–50.0) 25.6 (20.3–31.0) 27.0 (20.6–33.4) 20.7 (16.1–25.3) 18.8 (14.3–23.4)
Low HDL cholesterol 9.3 (5.0–13.7) 11.5 (7.5–15.4) 29.0 (23.4–34.6) 15.0 (9.9–20.2) 19.3 (14.8–23.8) 40.7 (35.0–46.4)
Raised triglycerides 18.7 (12.8–24.5) 35.7 (29.8–41.7) 54.3 (48.2–60.4) 11.3 (6.7–15.8) 29.5 (24.3–34.7) 34.1 (28.6–39.6)
Glucose intolerance 13.8 (8.7–19.0) 26.8 (21.4–32.3) 32.4 (26.7–38.2) 17.4 (12.0–22.9) 14.1 (10.1–18.0) 20.9 (16.1–25.6)
Metabolic syndrome (2001) 3.6 (0.8–6.4) 22.3 (17.1–27.4) 23.9 (18.7–29.2) 8.8 (4.7–12.9) 14.9 (10.8–18.9) 24.1 (19.1–29.0)
Metabolic syndrome (2005)* 7.0 (3.7–11.9) 30.7 (25.1–36.4) 36.7 (30.9–42.6) 11.4 (6.8–15.9) 19.6 (15.1–24.1) 30.8 (25.1–36.1)

* Using fasting plasma glucose $ of 5.6 rather than 6.1 mmoll21 See ‘‘glucose intolerance’’ in table 4 for the prevalence of fasting glucose $ 5.6 or known diabetes
Figures are percentages (95% CIs)

Table 4. Prevalence of the IDF defined metabolic syndrome and its components

Men Women

Chinese European S Asian Chinese European S Asian

n5171 n5257 n5264 n5185 n5301 n5295

High waist circumference 23.9 (17.5–30.3) 38.1 (32.2–44.0) 61.9 (56.0–67.8) 36.9 (29.9–43.9) 38.4 (32.9–43.9) 69.0 (63.7–74.3)
Hypertension 27.1 (20.4–33.8) 43.8 (37.7–49.9) 25.6 (20.3–30.9) 27.0 (20.6–33.4) 20.7 (16.1–25.3) 18.8 (14.3–23.3)
Low HDL cholesterol 16.3 (10.8–21.8) 20.6 (15.7–25.5) 36.4 (30.6–42.2) 15.0 (9.9–20.1) 19.3 (14.8–23.8) 40.7 (35.1–46.3)
Raised triglycerides 18.7 (12.9–24.5) 35.7 (29.8–41.6) 54.3 (48.3–60.3) 11.3 (6.7–15.9) 29.5 (24.3–34.7) 34.1 (28.7–39.5)
Glucose intolerance 46.6 (39.1–54.1) 65.3 (59.5–71.1) 72.2 (66.8–77.6) 41.8 (34.7–48.9) 53.4 (47.8–59.0) 50.7 (45.0–56.4)
Metabolic syndrome 12.3 (7.4–17.2) 24.7 (19.4–30.0) 45.5 (39.5–51.5) 16.5 (11.2–21.8) 23.3 (18.5–28.1) 38.0 (32.5–43.5)

Figures are percentages (95% CIs)
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modified NCEP definition(2005).9

We used population-based data from
three ethnic groups previously shown
to have different patterns of glucose
intolerance and cardiovascular disease
risk factors.

The WHO definition included cri-
teria, such as a measure of insulin
resistance, making it impractical for
many clinical and epidemiological pur-
poses.7 The National Cholesterol Edu-
cation Programs was a more practical
definition,8 and has been used in
clinical practice and in epidemiological
studies. The IDF definition retains the
practical nature of the NCEP definition
but differs in two important respects. It
insists that central obesity, as assessed by
waist circumference, is present, and it
provides specific cut points for waist
circumference among ethnic groups.
Although the most recent NCEP de-
scription9 provides specific cut points

for ethnic groups, it only suggests these
‘‘can be invoked’’ and for this reason we
chose to examine the impact of the
definition according to the lower glu-
cose cut point only.

It is noteworthy, if not surprising,
that within each ethnic group the
phenotypic characteristics of those with
the metabolic syndrome by any defini-
tion were largely the same, with the
main exception being a larger waist
circumference in men with the IDF
compared to the WHO-defined syn-
drome. However, some notable differ-
ences existed in phenotypic character-
istics of those with MS between ethic
groups. For example, South Asians with
MS tended to have higher insulin
resistance (as assessed by HOMA) and
lower blood pressure than those with
MS in the other groups. Thus, the risk
of adverse outcomes associated with the
diagnosis of MS is likely to differ to

some extent between these ethnic
groups.

In men, the IDF definition, com-
pared to the WHO definition, had little
impact on prevalence. However, it was
higher in Chinese and South Asian men
compared to NCEP(2001), reflecting
lower waist cut points in these groups
compared to the Europeans. The impact
of the IDF definition on prevalence was
greater in women than men, being
higher than the WHO definition in
Chinese and Europeans, and than
NCEP, both old and new, in all groups.
The agreement between the definitions
was also better in women, with the vast
majority of those classified by WHO or
NCEP also being classified as metabolic
syndrome by IDF. In men, this was not
the case for a substantial minority of
WHO- and NCEP-defined cases.

Our data were collected in the 1990s
in the northeast region of England.

Table 5. Agreement between IDF-defined metabolic syndrome and WHO and NCEP definitions. Number of cases, kappa statistic
(95% CIs), and P value for difference in prevalence (based on McNemar’s test)

IDF Definition

WHO Definition NCEP 2001 Definition NCEP 2005 Definition

Yes No Total kappa Yes No Total kappa Yes No Total Kappa

MEN

Chinese
Yes 11 10 21 0.51 2 19 21 0.10 6 15 21 0.30
No 7 143 150 (.31–.71) 4 146 150 (0–.25) 6 144 150 (.13–.47)
Total 18 153 171 P5.6 6 165 171 P5.003 12 159 171 P5.078

European
Yes 54 17 71 0.63 48 23 71 0.63 61 10 71 0.69
No 22 164 186 (.44–.81) 13 173 186 (.45–.82) 24 162 186 (.48–.89)
Total 76 181 257 P 51.0 61 196 257 P 5.3 85 172 257 P 5.004

South Asian
Yes 112 24 136 0.57 65 71 136 0.40 89 47 136 0.51
No 33 95 128 (.40–.73) 9 119 128 (.27–.53) 18 110 128 (.36–.66)
Total 145 119 264 P 5.2 74 190 264 P ,.001 107 157 264 P 5.006

WOMEN

Chinese
Yes 13 15 28 0.52 13 15 28 0.58 17 11 28 0.68
No 4 153 157 (.33–.72) 1 156 157 (.36–.79) 2 155 157 (.44–.93)
Total 17 168 185 P 5.027 14 171 185 P 5.001 19 166 185 P 5.035

European
Yes 55 33 88 0.67 50 38 88 0.61 64 24 88 0.71
No 4 209 213 (.49–.86) 5 208 213 (.44–.78) 10 203 213 (.51–.75)
Total 59 242 301 P ,.001 55 246 301 P,.001 74 227 301 P5.043

South Asian
Yes 106 31 137 0.68 88 49 137 0.64 110 27 137 0.79
No 16 142 158 (.49–.86) 2 156 158 (.47–.82) 4 154 158 (.55–1)
Total 122 173 295 P 5.096 90 205 295 P ,.001 114 181 295 P,.001
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Given the trends in obesity,21 it is likely
that components of the metabolic
syndrome are even more common now
than when our data were collected. This
would underline our key public health
messages. It would be unlikely, howev-
er, that new data would significantly
alter our observations on the relative
performance of the three definitions of
metabolic syndrome. Clearly, newer
studies are needed to confirm, or refute,
our observations.

Metabolic syndrome is a highly
prevalent condition, with the IDF
definition being present in around one
in four Europeans and more than one in
three South Asians. The value of the
concept of metabolic syndrome has
been questioned22 and certainly current
data do not fully support the notion of
a single cluster of risk factors linked
together by a single underlying mecha-
nism. It is also not clear that the
syndrome should be a target for treat-
ment over and above treatment of the
individual risk factors. If MS becomes
a target for screening and clinical
intervention, the workload implications
are huge. Its main value in clinical terms
is to highlight that certain risk factors
tend to cluster within individuals and to
help focus attention on these at-risk
individuals. Its main value in public
health terms is to highlight the cluster-
ing of risk factors associated with over-
weight, especially abdominal obesity,
and physical inactivity. This clustering
is known to be associated with a mark-
edly increased risk of cardiovascular
disease and diabetes. Thus, the high
prevalence of the syndrome is further
evidence of the huge public health need
to reduce obesity and increase physical
activity.
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