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Summary
Background:  To  investigate  associations  between  degrees  of  obesity  using  correla-
tions  between  obesity  indices  and  cardiometabolic  risk  factors  in  women.
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Methods:  BMI,  waist  circumference  (WC),  fasting  insulin,  fasting  glucose,  lipids,  and
visceral  adipose  tissue  (VAT)  area  using  computed  tomographic  images  were  measured
in  113  women  with  obesity.  Correlations  between  obesity  indices  and  cardiometabolic
risk  factors  were  analyzed  in  subgroups  defined  using  sequential  obesity  indices.
Results:  Mean  BMI  and  WC  were  29.6  kg/m2 and  92.8  cm.  BMI  showed  significant  cor-
relations  with  all  five  cardiometabolic  risk  factors  until  the  BMI  cut-off  point  reached
29  kg/m2,  but  when  it  exceeded  30  kg/m2,  correlations  no  longer  existed.  WC  was  sig-
nificantly  correlated  with  all  five  cardiometabolic  risk  factors  up  to  a  value  of  85  cm,
but  when  WC  exceeded  90  cm,  correlations  no  longer  existed.
Conclusions:  Our  cross-sectional  study  suggest  that  significant  correlations  between
obesity  indices  and  cardiometabolic  risk  factors  may  disappear,  when  obesity  cut-off
points  exceed  certain  limits  in  women.
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Introduction

According  to  the  most  recent  estimates  of the
2012 Korean  national  health  and  nutrition  exami-
nation survey,  36.3%  of  men  and  28.0%  of  women
were obese  [1]. There  is  compelling  evidence  that
individuals  with  obesity  are  at  increased  risk  of  a
variety of  health  problems,  such  as,  type  2  diabetes
mellitus  (DM),  hypertension,  and  cardiovascular
disease (CVD)  [2,3].  Therefore  early  detection  and
proper treatment  of  obesity  is  essential  to  pre-
vent and  manage  obesity-related  chronic  diseases.
Measurements  of  body  mass  index  (BMI)  and  waist
circumference  (WC)  provide  an  essential  first  step
to determine  the  level  and  distribution  of  adiposity
in individuals  with  obesity  [4].

Generally,  modest  weight  loss  of  5—10%  of  body
weight is  suggested  to  improve  health  status  in
individuals  with  obesity  [5,6].  However,  it  remains
unclear  whether  this  percentage  loss  should  be
applied  equally  to  individuals  with  obesity.  One
prospective  study  conducted  on  24  people  with
a mean  BMI  of  33  kg/m2 showed  a  decrease  in
systolic blood  pressure  (BP)  of  5.4%  and  an  improve-
ment in  insulin  resistance  of  40%  after  a 8.9%
mean weight  reduction  achieved  by  therapeutic
life style  change  (TLC)  and  pharmacological  ther-
apy [7]. However,  other  studies  have  reported
that modest  weight  reduction  does  not  significantly
ameliorate markers  of  CVD  risk  in  patients  with
morbid obesity  [8,9]. In  one  study  in  patients  with
severe  and  morbid  obesity  (mean  BMI  46.3  kg/m2)
it was  found  although  mean  body  weight  was
reduced by  8.7%,  low-density  lipoprotein  choles-
terol (LDL-C),  high-density  lipoprotein  cholesterol
(HDL-C), and  high-sensitivity  C-reactive  protein  (hs-
CRP) levels  (all  inflammatory  markers  of  CVD)  did
not improve  significantly  [8]. These  results  suggest

that  moderate  weight  reduction  may  be  inade-
quate in  terms  of  achieving  health  benefits  or
reducing obesity-related  metabolic  and  cardiovas-
cular  risks  in  the  patients  with  severe  obesity.
However, there  is  no  such  data  regarding  changes
in the  strengths  of  associations  between  obesity
indices  and  cardiometabolic  risk  factors  in  indi-
viduals  with  different  severities  of  obesity.  It  has
been established  that  obesity  is  associated  with
insulin  resistance  and  cardiovascular  risk  factors
[10,11],  and  therefore,  we  hypothesized  that  cor-
relation coefficients  between  BMI  or  WC  (obesity
indices) and  insulin  resistance  or  cardiovascular  risk
(obesity-related  biomarkers)  may  no  longer  exist  in
individuals with  severe  obesity.  The  purpose  of  this
study was  to  explore  correlations  between  obesity
indices and  obesity-related  biomarkers  at  different
obesity  levels  in  individuals  with  severe  obesity.

Subjects, materials and methods

Study population

This  cross-sectional,  hospital-based  study  was  per-
formed on  women  with  severe  obesity,  who
visited university  hospitals  located  in  four  main
provinces  of South  Korea  during  the  period  January
2003—December  2004  for  the  management  of
obesity. Initially,  a  total  of  557  women  were  con-
sidered for  this  study.  Key  eligibility  requirements
were an  age  of  at  least  18  years,  and  a  BMI  of
>25 kg/m2. Participants  were  excluded  if  they  had
history of  thyroid  disease,  DM,  CVD,  malignancy,  a
severe debilitating  disease,  and  hyperlipidemia  or
if they  were  pregnant,  lactating  or  taking  agents
known to  improve  insulin  sensitivity  or  plasma
lipoprotein-lipid  levels.  Participants  with  a  history
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