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Table 4. Determinants of MetS in PCOS using different international criteria

Variable

NCEP/ATP III IDF JIS

RR 95%CI p RR 95%CI p RR 95%CI P

Univariate binary logistic regression

LAP 182.00 24.00-1379.96 <0.001 72.25 20.81-250.79 <0.001 82.13 23.60-285.83 <0.001

WC 159.50 42.66-596.33 <0.001 NA NA NA 87.43 20.15-379.33 <0.001

HDL 0.02 0.002-0.116 <0.001 0.06 0.02-0.17 <0.001 0.05 0.02-0.16 <0.001

TG 35.20 13.73-90.23 <0.001 37.48 14.47-97.11 <0.001 53.82 19.26-150.38 <0.001

Glucose 5.46 0.74-40.09 0.096 4.67 1.68-13.00 0.003 4.34 1.56-12.05 0.005

Multivariate binary logistic regression

LAP 92.01 11.82-716.11 <0.001 36.24 9.93-132.30 <0.001 41.32 11.34-150.45 <0.001

HDL 0.05 0.01-0.37 0.004 0.15 0.04-0.56 0.005 0.13 0.04-0.50 0.003

Glucose - - - 6.10 1.07-34.74 0.042 5.61 0.94-33.39 0.058

R2 85.94 103.57 101.39

Evaluated by binary logistic regression with following cut-off values: LAP: Lipid accumulation product=25.94, WC: Waist 
circumference=88cm for NCEP/ATP III and WC=80cm for IDF; WC not included in analysis for IDF; HDL=1.3mmol/L; 
TG=1.7mmol/L; glucose=6.1mmol/L for NCEP/ATP III and glucose= 5.6cm for IDF and JIS. NA: not analysed.

HDL and TG for all international criteria used, while 
an additional indicator was WC in NCEP-ATP III 
and JIS, and glucose in IDF and JIS (Table 4).

In order to avoid any problems with multi-col-
linearity, we omitted WC in IDF from univariate 
logistic regression analysis and WC and TG (for 
all international criteria) from multivariate logistic 
regression analysis. Thus, only LAP and HDL (in 
NCEP-ATP III), or LAP, HDL, and glucose (in IDF 
and JIS) entered the analysis performed with blocks 
(in NCEP-ATP III firstly LAP entered analysis, 
and then HDL; in IDF and JIS firstly LAP entered 
analysis, and then HDL and glucose together). In the 
final model, LAP and HDL remained significantly 
associated with MetS defined by NCEP-ATP III and 
JIS criteria, while LAP, HDL, and glucose remained 
significantly associated with MetS defined by IDF 
criteria (Table 4). LAP was a more potent indicator 
than either HDL or glucose in respective interna-
tional criteria used, but models were stronger when 
all parameters were present.

Discussion

The results of our study confirmed for the first 
time a strong association between lipid accumulation 
product and metabolic syndrome in a selected Europid 
population of women with PCOS. We found the high-

est diagnostic accuracy for LAP among other known or 
related determinants for the MetS and irrespectively 
of the three international criteria (NCEP-ATP III, 
IDF or JIS) used.

MetS has a varying frequency of up to 50% among 
PCOS women, this being mainly related to geographi-
cal and racial differences.9,10,25-27 Prevalence of the 
MetS using three criteria within our PCOS women 
was in the range of 16.2 to 19.4% and is similar to the 
prevalence in other Europid populations.10,26,28 There 
is a universally established relationship obesity and the 
MetS. The prevalence of obesity is rising worldwide 
and is considered to be contributing directly to the 
current high prevalence of the MetS.29 It is assumed 
that the increased prevalence of abdominal obesity 
and MetS among women with PCOS is directly linked30 
and that even after adjustment for BMI, PCOS did not 
persist as an independent indicator of MetS in those 
women.8,10 On the other hand, obesity denotes excess 
fat with consequent dysfunctions that are related 
to the anatomical regions.31,32 In 2005, Henry Kahn 
proposed a simple index named lipid accumulation 
index, or LAP, based on the measurement of WC, 
an indicator of intra-abdominal fat depots, and the 
fasting concentration of triglycerides, a marker of 
circulating lipoprotein content. Hence, LAP expresses 
a continuous metabolic and cardiovascular risk func-
tion associated with lipid overaccumulation in adults.13 




