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BACKGROUND

Subjectswith metabolic syndrome (M etS) have agreater risk for acquiring
type 2 diabetes mellitus (type 2 DM). The MetS criteria usually used are
those of the National Cholesterol Education Program Expert Panel (NCEP)
and Adult Treatment Panel 111 (ATP111) and of the International Diabetes
Federation (IDF). This study aimed to eval uate the modified NCEP-ATP
[1l and IDF criteria as predictor of type 2 DM among subjectswith MetS.

METHODS

A cohort study was conducted among 4240 subjects with MetS. MetS
was determined according to themodified NCEP-ATPI11 and IDF criteria.
The study followed up 3324 non-diabetic subjects of the cohort study of
non-communicable disease (NCD) risk factors (NCD study) during a 2-
year period. Type 2 DM was determined from the diagnosis by health
personnel or from fasting blood glucose of >126 mg/dL or blood glucose
of >200 mg/dL, 2 hours after 75¢g glucose loading.

RESULTS

The MetS prevalence based on modified NCEPATPII1 and IDF criteria
in non-DM subjects was 17.1% and 15.6%, respectively. The risk for
DM in subjectswith MetS using modified NCEPATPII11 and IDF criteria
was 4.7 (Cl 95%: 3.4-6.5) and 4.1 (Cl 95%: 3.0-5.7), respectively.

CONCLUSIONS

Both MetS criteria can be used as predictors of the occurrence of DM
type 2, but the modified NCEP-ATP111 is more properly applied than the
IDF criteria in subjects with MetS. Screening programs and routine
monitoring of MetS components are required for early detection of type 2
DM.

K eywor ds; Metabolic syndrome, National Cholesterol Education Program
Expert Panel and Adult Treatment Panel 111, type 2 diabetes mellitus
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INTRODUCTION

The metabolic syndrome (MetS) isoneof a
cluster of metabolic risk factors that include
central obesity, hyperglycemia /glucose
intolerance, hypertension, low HDL cholesterol
levels, and hightriglyceridelevels.+® Thefactors
that affect the occurrence of MetS are among
othersgender, age, race/ethnicity, genetic factors,
obesity, food intake, physical activity, acohol
consumption and smoking habit.” The criteria
for thedefinition of MetSarevariable, sincethere
are different definitions of MetS, depending on
the respective health organizations, such as the
World Health Organization, the National
Cholesterol Education Program Expert Panel
(NCEP) and Adult Treatment Panel 111 (ATPIII),
the European Group for Study of Insulin
Resistance (EGIR) and the International Diabetes
Federation (IDF).*3

TheWHO criteriaemphasize the occurrence
of insulin resistance with impaired fasting glucose
(IFG), wherefasting glucose is 100-125 mg/dL,
or impaired glucosetolerance (IGT) where blood
glucose level 2 hours after loading with 75 g
glucose is 140-199 mg/dL, or on measuring the
homeostatic model assessment of insulin
resistance (HOMA-IR) value, in which fasting
insulin and fasting glucose are compared.® The
NCEP-ATP Il criteria for the year 2004 are a
combination of hyperglycemia, central obesity,
atherogenic dydipidemiaand hypertension. These
criteriaaremore frequently used becausethey are
more simple and reliable compared with other
criteria,® whereasthe | DF focus on the presence
of central obesity, even in the absence of insulin
resistance, together with 2 or more components.
The cut-off point for central obesity depends on
the population, ethnic group, and gender.®

The MetS prevalence is currently steadily
increasing in many countries concomitant with
the high rates of general and central obesity in
the community.® In individuals with MetS, the
morbidity and mortality risksincrease asaresult
of cardiovascular disease and diabetes mellitus
(DM). Several studies have shown that subjects

Vol. 35 No.1

with MetS have a three-fold greater risk for
experiencing myocardial infarction or stroke and
afive-fold greater risk for suffering from type 2
DM.("13) The British Regional Heart Study
(BRHS) and the Prospective Study of Pravastatin
in Elderly at Risk (PROSPER) in the UK have
also shownthat MetScarriesa7.5- and 4.4 times
greater risk for the occurrence of DM.9 A cohort
study conducted by Dekker et al.*V for 10 years
on non-DM subjects showed that MetS has a 2-
fold increased morbidity and mortality risk asa
result of cardiovascular disease. Individuals
having >3 MetS components and central obesity
have a 10-fold greater risk for DM.®? These
research results found different risks for DM,
depending on the MetS criteria used.®

The MetS prevalence based on the NCEP-
ATP 11 criteria in Jakarta is 28.4%,® whereas
that based on the IDF criteria among subjects of
the cohort study of non-communicable disease
(NCD) risk factors (3945 subjects) is 14.1%.%4
The risk of DM in non-DM subjects with MetS
in the cohort study of NCD risk factors have not
been further analyzed. Therefore, thisstudy aimed
tofind the prevalence of MetS based on the NCEP-
ATP IIl and IDF criteria and the risk of type 2
DM in respondents with MetS among non-DM
subjects.

METHODS

Sudy design

An observational study using a cohort
approach was conducted from 2011 to 2014 in
five kelurahan [villages], i.e. Kebon Kalapa,
Ciwaringin, Panaragan, Babakan and Babakan
Pasar), Central Bogor District, Bogor City.

Sudy subjects

The study subjects were 25-65 year-old
respondents of the cohort study of NCD risk
factors (baseline data for the years 2011 and
2012), who were permanent residents of five
kelurahan in Central Bogor District, Bogor City,
and whose data were complete. These baseline
data had been collected with the WHO STEPS
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method, comprising interviews, physical
examination, and laboratory investigations.*¥ The
respondents with these baseline data were 5280
in number, but 468 of theseindividuals had type
2 DM (161 persons had been diagnosed ashaving
DM by health personnel, 307 persons had
undiagnosed diabetesmellitus based on their blood
glucose levels), and 472 persons had not
undergonelaboratory testsor had incompletetests.
The respondents with type 2 DM who had not
undergonelaboratory testswereremoved fromthe
baseline dataand the final number of respondents
was 4340 persons (1518 malesand 2822 femal es).
The respondents with MetS on the baseline data
who had afollow-up in the second year, were to
be subjected to an analysis of their risk factors
for type2 DM. Theevaluation in the second year
could only be performed on 81% respondentswith
MetS (601 persons with MetS according to the
modified NCEP-ATPIII criteriaand 549 persons
with MetS according to IDF criteria).

L aboratory investigations

Venous blood samples to avolume of 8 ml
were collected by experienced laboratory
technicians from the respondents after a 10-12
hour fast. The collection of the blood sampleswas
conducted in the Center for Applied Health
Technology and Clinical Epidemiology in Bogor.
The blood sampleswere centrifuged at 5000 rpm
for 3 minutes and subsequently the plasma was
separated from the serum. From the serum
samples, the blood glucose, total cholesterol, low
density lipoprotein (LDL), high density lipoprotein
(HDL) and triglyceride concentrations were
determined at ProdiaL aboratories, Bogor. Onthe
other hand, the plasma samples were sent to the
Biomedical and Health Technology Center for
determination of other |aboratory indicators.

Blood glucose concentration was
determined with the glucose hexokinase I
(GLUH) method, total cholesterol with a
standard enzymatic method, LDL and HDL
cholesterol was determined by a standard
homogeneous method, while for triglyceride
measurement the glycerol-3-phosphate oxidase
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(GPO) method was used. These investigations
were performed with the Hitachi model 747
automatic analyzer. The subjects were said to
be at risk if they had a total cholesterol
concentration of >200 mg/dL, triglyceride
concentration of >150 mg/dL, LDL cholesterol
>100 mg/dL, and HDL cholesterol <40 mg/dL
for males and <50 mg/dL for females. A second
blood sample of 1 ml was collected 2 hours post
loading with 75 g glucose. These blood samples
were handled similarly as in the blood glucose
determination.®®

NCEP-ATP IIl and IDF criteria for the
metabolic syndrome

The metabolic syndrome was diagnosed
according to the criteria of the National
Cholesterol Education Program Expert Panel
(NCEP) and Adult Treatment Panel 111 (ATPI11),
that were modified in 2004 and adapted for
Asians, and of the International Diabetes
Federation (IDF) for 2005. According to the
modified NCEP-ATPIII criteriafor Asians, the
definition of MetS comprises the clinical
condition meeting at least 3 or more than 5 risk
factors, i.e. central obesity (waist circumference
>90 cm for malesand >80 cm for females), low
HDL cholesterol (males <40 mg/dL and females
<50 mg/dL, or under treatment), high serum
triglycerides (>150 mg/dL, or under treatment),
increased blood pressure (>130/85 mmHg or
under treatment), and fasting blood glucose
(>100 mg/dL or under treatment).® In contrast,
according to the IDF, the metabolic syndrome
must have central obesity (modification for
Asians: waist circumference >90 cm in males
and >80 cminfemales), with 2 additiona criteria
from among the following: triglyceride level
>150 mg/dL, HDL cholesterol (<40 mg/dL in
malesand <50 mg/dL infemales), blood pressure
>130/85 mmHg and fasting blood glucose >100
mg/dL .9

Criteriafor type2 DM
Type 2 diabetes mellitus was determined
based on the results of interviews, in which the
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subjectsknew that they suffered from DM or had
been diagnosed by health personnel and/or by
laboratory determination of fasting blood glucose
of >126 mg/dL and/or blood glucoselevel of >200
mg/dL, at 2 hours after loading with 75g glucose
(ADA criteria, 2003).47

M easurements

The waist circumference was measured by
means of measuring tape. The respondents were
asked to stand upright with the feet together, and
avoid wearing heavy clothing. The waist
circumference was measured by extending the
measuring tape around the abdomen from the
midpoint between thelower ribsand theiliac crest.
For a prominent abdomen, the most protruding
part was taken for measurement. Obesity was
determined based on body mass index (BMI)
calculated with the formula: weight (kg)/height
(m)2. The subject was said to be obeseif the BMI
was >25.0 (according to recommendations of the
Indonesian Ministry of Health).*® Hypertension
was determined based on interview results, in
which the subjects knew that they had
hypertension or had been diagnosed by health
personnel, while their blood pressure
measurementsindicated hypertension according
to INC VII, and the subjects had a history of
consuming anti-hypertensive drugs. M easurement
of blood pressure was performed in the sitting
position on the right arm using a digital
sphygmomanometer. The measurement was
performed twice with an interval of £ 3 minutes,
and if there was a difference of >10 mmHg
between the two blood pressure measurements,
either systolic or diastolic, then a third
measurement was performed after a 10-minute
resting period.®® Total cholesteral, triglyceride,
low density lipoprotein (LDL) and high density
lipoprotein (HDL) cholesterol concentrationswere
determined after a fast of 10-12 hours. The
subjects were said to be at risk if the total
cholesterol was >200 mg/dL, the triglyceride
concentration was>150 mg/dL, LDL cholesterol
>100 mg/dL, and HDL cholesterol <40 mg/dL
for males and <50 mg/dL for females.(®
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Ethical clearance

The baseline data collection and follow-up
program of the cohort study of NCD risk factors
obtained ethical clearance from the Commission
of Health Research Ethics, Health Research and
Development Agency, Ministry of Health,
Republic of Indonesia.

Dataanalysis

Multivariate analysis was performed and
agreement between NCEPATPII1 and IDF criteria
was determined using the kappa (k) statistic. The
interpretation of the kappa agreement was as
follows: dight if k= 0-0.20; fair if k= 0.21-0.40;
moderateif k= 0.41-0.60; substantial if k= 0.61-
0.80; almost perfect if ¥>0.80.(1219

RESULTS

Non-DM respondents with MetS in the
baseline databased on the NCEP-ATPIII criteria
were 743 in number (17.1%), while those based
on IDF criteria were 676 in number (15.6%).
Females had a higher proportion of MetS than
males, based on NCEP-ATPIII (21.1% and 9.7%)
aswell ason IDF criteria(11.2% dan 5.9%). The
metabolic syndrome occurred at the mean age of
47 years. Mean waist circumference, BMI, LDL
cholesterol, total cholesterol, and systolic and
diastolic pressuresin respondentswith MetSwere
greater as compared with residentswithout MetS,
either based on NCEP-ATP |1l or IDF criteria,
whereas HDL cholesterol waslower (Table 1).

All respondents with MetS based on IDF
criteria were also found to have MetS based on
NCEP-ATPIII criteria, while 9% of respondents
who were said to have MetS according to NCEP-
ATPIII criteriawere considered to haveno MetS
according to IDF criteria. Kappa agreement
between NCEP-ATPII1 and IDF criteriawas 0.94
(p<0.001; CI 95%: 0.93-0.96) or very good
(almost perfect).

Figure 1 showsthat the percentage of MetS
based on NCEP-ATPII1I aswell ason IDF criteria
increased concomitantly with increasing age, as
was also the case with the number of MetS
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Table 1. Distribution of characteristics of non-DM subjects at base-line (n=4340)

Metaholic Syndrwome criteria

. Modified NCEP-ATP III IDF
YVariah ke
Mets Mo Mets Mets Mo Mets
(n="73) (n=3597) (n=0674) (n=3,6064)
Blale (% o7 o033 a0 041
Female (%) 211 7E0 11.2 2RE
Age 470 £932 42 24+10.3 45 7 0.2 420+£103
Yfaist cit oummference o011 £5% TTE£19.1 01.1 £8.2 TrTE£100
BN 287 £40 237 +42 201 +£39 23741
Trigdyrerides 1421 £90.0 003 +50.5 1599+ 24 38 100.8 £ 54.2
HDL cholesterd 458 +10.4 AlA+109 457 £ 103 5l14+£109
LDL cholesteral 1446 £32.0 1250313 14528+£31 .0 125.2+£5313
Cholesterol tota 2241 £34 8 196 3£ 3646 2240+ 34 8 197 3£ 366
Fasting blood glucose E¥a£11.0 B3T£ES 2AE£105 E30+ER
2-h FF blood ducose 1331 £290 1144+274 1324+£257 1149+£3709
Systolic BF 1456 £28 4 124 5+214 1444 +£ 258 2 1251221
Diastolic BP 208134 71123 203133 TEA+125

components. Based on NCEP-ATPIII criteria, the
respondents in the age group of 25-35 years had
only 3-4 MetS components, but starting with the
age of >36 years the respondents had 5 MetS
components. Similarly with the IDF criteria, the
age group of 25-35 yearshad central obesity with
2-3 MetS componentsonly.

Respondentswith MetSwho participated in
the follow-up accounted for 81%. The
observational results showed that there were 78
cases with type 2 DM (13.0%) among the

respondentswith MetS according to NCEP-ATP
I11 criteria, while among the respondents with
MetS according to IDF criteria, there were 69
caseswithtype2 DM (12.6%). Respondentswho
experienced type 2 DM had significantly higher
mean values for age, triglyceride, HDL, LDL,
total cholesterol, fasting blood glucose and 2-hour
pp blood glucose, compared with subjectswithout
DM (p<0.05). On the other hand, waist
circumferenceand BMI did not show significant
differences. Theseresultscan beseenin Table 2.

70 ATPIII Criteria IDF Criteria
£1.5
60 556
>0 45 451
40
253 L4 318 08
30 27
213 227

0 168 174 16.2

20 fsa
11.1
10 58 £.4 i
]
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Figure 1. Percentages of metabolic syndrome components by age group
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Table 2. Distribution of characteristics of subjects with the metabolic syndrome

who had type 2 DM after 2 years

Vol. 35 No.1

Met§ ATP ILI (n=601)

MetS IDF (n=549)

Variahle Type 2 DM o P Type 2DM Mo P
(n=T8) (n=528) (n=69) (n=480)

&ge H1£76 42 B2 £9 .4 0016 S0Ex77 485 £94 0ozl
Waist ciroumference 4. 4£05 1.1 x9.4 0.503 D55 £87 017 83 0924
Bl 2 7+42 22+44 0312 302+£40 206 £44 019
Triglywerides 1853 £1388 1554884 0008 19641454 1559 +E80 0003
HDL cholesterol ST2E10B3 479 £11.1 0001 596+1150 42 0+11.1 0.om
LDL chdesterdl 1562 £1018 141.5+£31.8 0007 1592+£1071 142.5£323 0011
Cholesteral total 2328 £ME  2163£370 0001 23585 £995 2174 £385 0008
Fasting tlood gducose 1244 £1054 904 £107 0001 12627 1117  90.1+10% 000
2-hFP blood glucose 2265 +£316  1169+275 0001 226.7+£1152 1352 +£3280 0001
Systolic BP 1476 £254 14223273 0169 1427205 1408 £274 0010
Diagolic BP 908 £11.4 291 £144 0047 A0.1+£114 R H+142 0071

As may be seen in Table 3, after
multivariate analysis, respondents with MetS
according to NCEP-ATP 11l criteria had a 4.7
times greater risk for experiencing type 2 DM
when under observation in the second year (Cl
95%: 3.4-6.5), while respondents with MetS
based on IDF criteria had a 4.1 times greater
risk (Cl 95%: 3.0-5.7). The risk of type 2 DM
increased with increasing age. The age group of
35-43 years had a2.6 timesgreater risk (Cl 95%
1.2-5.6), whilethe age group of >44 yearshad a
4.3 times risk (Cl 95%: 2.1-8.9). The SM
component having the greatest influence on the
occurrence of type 2 DM wasthe blood glucose
level of >100 mg/dL. Respondents with fasting
glucose level of >100 mg/dL had a 4.6 times
greater risk of DM (Cl 95%:3.0-7.1). Other

MetS components that carried arisk of type 2
DM were central obesity, blood pressure of >130/
85 mmHg, hypertriglyceridemia, and low HDL
cholesterol level.

DISCUSSION

The results of the analysis showed that the
prevalence of MetSin non-DM subjects based on
IDF criteria was 1.5% lower compared with
NCEP-ATPIII criteria. These results agree with
previously conducted studies in several Asian
countries. The Hong Kong Cardiovascular Risk
Factor Prevalence Study (CRISPS) in China
showed that the M etS prevalencein 1679 subjects
according to NCEP-ATPIII criteria(14.5%) was
also higher than that based on IDF (11.4%).?% A

Table 3. Risk factors for type 2 DM after 2 years

. Diahetes mellitus (%)
YVariahle Mo Yes OR (CI 95%0) P

ID'F Dletd Criteria 274 126 4.1030-377 0.001
ATP 1T MWt Criteria 27.0 120 47734835 0.001
#ge group

2535 wears g8 1.2 -

3543 years 06,4 36 2A12-58) 0.013

44.51 yeats 032 6.8 43721-28) 0.001

52465 years 913 T3 45721297 0.001
Central chesity 919 8.1 2501735 0.001
Blood pressare »130E S mmH g 200 11.0 1E(12-26) 0.00z
Faging blood glucose =100 mgdl 205 125 4.6(30-717 0.001
Hypertriglyreridemia 032 6.8 18012283 0.004
Low HDL cholesterol 03.4 .6 1701224 0.0o0z
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population study in Bangladesh showed that MetS
based on NCEP-ATP Ill criteria was higher
(30.7%) compared with IDF (24.5%).Y Similarly
astudy in KualaLumpur, Malaysia, showed that
MetSbased on NCEP-ATPI 11 washigher (41.4%)
than that based on IDF (38.2%).¢%%

However, our resultsare different from those
of Adam et al.® who reported that |DF-based
MetS prevalence in the European population of
Adelaide, Australia, was higher (22.8%)
compared with the MetS prevalence based on
NCEP-ATPI11 (15%). Similar results were also
shown by Nilson ?®who reported that | DF-based
MetS prevalence of 37.2% was higher than the
MetS prevalence of 24.7% based on NCEP-ATP
[11 criteria. These differencesin the results were
due to the fact that IDF criteria require the
presence of central obesity for determination of
MetS occurrence. Even though the values of the
other components exceed the normal values, in
the absence of central obesity, the subjects will
not be categorized as having MetS. In addition,
there is the difference in the ethnicity of the
populations between Asiaand Australia/Europe,
for which the cut-off pointsof waist circumference
aredifferent.®

The MetS prevalencein femaleswas higher
than in males, both according to NCEP-ATP 111
and IDF criteria. These results are in line with
the results of a study in Bali,®® where the MetS
prevalence was 18.2% (16.6% for males and
20.0% for females). Similarly, in an American
study, ahigher MetS prevalence was obtained for
females (24%), whereas for males it was
23.4%.%9 Females are more at risk for
experiencing MetS, because physically they have
agreater chance for increasing their body mass
index. The premenstrual syndrome and the post-
menopausal period give rise to an easier
accumulation of body fat asaresult of hormonal
processes, which interfere with the action of
insulin.®® Furthermore, the MetS prevalence
obtained also depends on the population under
study. In the present study, there was a higher
proportion of females among the participating
subjects.
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Respondents with MetS have greater waist
circumference, BMI, LDL, total cholesterol, and
mean systolic and diastolic pressures, in
comparison with those without MetS, according
to NCEP-ATPIII criteriaaswell as|DF criteria.
The mechanism causing the occurrence of the
metabolic syndromeisbased oninsulinresistance
and central obesity (visceral fat). Viscera fat is
metabolically more activethan peripheral fat. The
accumulation of adipocyteswill increasethefree
fatty acids resulting from lipolysis, which will
reduce the sensitivity to insulin. This insulin
resistance and hyperinsulinemiain turn will cause
metabolic changes, leading to hypertension,
dyslipidemia, increased inflammatory responses
and coagulation, by means of complex
mechani sms such as endothelia dysfunction and
oxidative stress.(®27)

The proportion of MetS, both that based on
NCEP-ATP III criteria and on IDF criteria
increases with advancing age. The number of
components associated with MetS al so increases,
and at amore advanced age the components are
greater in number. The occurrence of MetS at a
younger agerequires close attention. Uncontrolled
MetSoccurring in younger personswill at afuture
date carry the risk of atherosclerosis that is
associated with MetS, resulting in the occurrence
of cardiovascular disease and DM.?®

TheMetS criteria, whether based on NCEP-
ATPII1 or IDF, were excellent for determining
the occurrence of MetS in our present study.
Similar study results were found by Moy and
Bulgiba,?® who stated that although there was
excellent agreement between NCEP-ATPII1 and
IDF, 7.6% of the respondentswere not diagnosed
ashaving MetSwhen using the IDF criteria. The
study of Chackrewarthy et al.?® in Ceylon also
showed that the IDF criteria failed to identify
21% of males and 7% of femaleswho had been
declared as having MetS based on the NCEP-
ATPII1 criteria. This was because respondents
who had no central obesity, but had high cardio-
metabolic risk factors such asblood pressure of
>130/85 mmHg, fasting blood glucose of >100
mg/dL, and low HDL cholesterol levels, were
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not diagnosed with MetS according to the IDF
criteriarequiring the presence of central obesity
plus two other MetS components.?229)

Onfollow up observations, type 2 DM was
found in 78 (13.0%) of the respondents with
NCEP-ATP |11 based MetS and in 69 (12.6%)
of the respondentswith IDF-based MetS. These
respondentswith DM had agreater mean number
of MetS components than the non-DM
respondents. The risk of type 2 DM in
respondentswith MetS according to NCEP-ATP
11 criteria was 4.7 times greater, whereas
respondents with MetS according to IDF was
4.1 greater. These results show that MetS is
closely associated with type 2 DM. Similar
studiesin Chinashowed that MetS according to
both NCEP-ATPI1I and IDF can predict the DM
incidence, with risks of 4.1 (95% CI 2.8-6.0)
and 3.5 (2.3-5.2), respectively.® Thisisinline
with theresults of areview of 13 cohort studies
that was conducted by Ford, Li and Sattar,*®
also showing that subjectswith MetS by NCEP
ATP |11 criteria have a 3.53 times higher risk,
and by IDF criteriaa4.42 times higher risk for
the occurrence of DM. Cohort studies conducted
by Wilson et al.®® also showed that the risk of
DM was 6.9 times higher in subjectswith MetS
within an 8-year period. The more MetS
components, the higher therisk.

Thefactorsaffecting the occurrence of type
2 DM, in addition to age, include MetS
components such as central obesity, fasting
glucoselevel of >100 mg/dL, blood pressure of
>130/85 mmHg, hypertriglyceridemia and low
HDL cholesterol level. Fasting glucose level of
>100 mg/dL isthe component with the greatest
risk (4.6 times greater) for occurrence of type 2
DM after 2 years. The aging process causes a
reduction in the capacity of pancreatic 3 cellsto
produceinsulin. Inindividualswith MetS, insulin
resistanceisincreasingly moresevereand finally
the insulin secretion decreases, so that thereis
hyperglycemia and manifestations of type 2
DM _(26,27)

Theresults of the above analysis show that
MetS prevalence is relatively high in the five
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kelurahan in Bogor. The metabolic syndrome can
be used as predictor of type 2 DM. Screening
programs and routine monitoring of MetS
components are necessary for detecting the onset
of type 2 DM, in addition to being supported
with changes in life style, dietary pattern, and
increased physical activity. The analysis has
several limitations, because it did not
differentiate between genders, although it is
known that there is a difference in waist
circumference between femalesand males. This
was because there were more femal esthan males
among the subjects.

CONCLUSIONS

Both NCEP-ATP |1l and IDF criteria can
be used as predictors of type 2 DM in subjects
with MetS. However, the NCEP-ATPIII criteria
aremore properly used for determining MetS as
compared with the IDF criteria. Screening
programs and routine monitoring of MetS
components are necessary for detecting the onset
of type 2 DM.
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