
Indian J Physiol Pharmacol 2008; 52 (2) :  205–208

LETTER TO  THE  EDITOR

ATHEROGENIC LIPID RISK FACTORS IN MEN CLASSIFIED
AS OVERWEIGHT AND OBESE ACCORDING TO THE
PRELIMINARY WHO GUIDELINES FOR ASIANS

Sir,

( Rece ived  on  Februar y  29 ,  2008 )

The prevalence of  obesi ty  is  increasing

in  bo th  the  deve loped  and  deve lop ing

count r ies ,  wi th  10–50% of  the  Ind ian
population are being reported as obese (1).

Obes i ty  i s  an  impor tan t  r i sk  fac tor  fo r

coronary  hear t  d i sease  and  i t  has  been
repor ted  tha t  overweigh t  and  obes i ty

increase  the  r i sk  fo r  hosp i ta l i za t ion  and

death  f rom cardiovascular  d isease  (2) .  The
increased  card iovascular  r i sk  in  obes i ty  i s

at least partly mediated through atherogenic

dys l ip idemia  charac te r ized  by  an  increase
in  p lasma t r ig lycer ides ,  low dens i ty

lipoprotein (LDL) cholesterol as well as low

concent ra t ions  o f  h igh  dens i ty  (HDL)
cholesterol. Defining BMI (body mass index)

cu t – off  l eve l s  a t  which  adverse

cardiovascular  outcomes are more l ikely to
occur are relevant to patient care. The BMI

cut – off  levels  for  Asians  d i ffer  f rom that

of  Europeans.  There is  increasing evidence
of  a  h igh  preva lence  of  type  2  d iabe tes

mellitus and cardiovascular disease in Asian

countr ies  despi te  an average BMI < 25 kg/
m2 in these countries (3). The WHO (World

Heal th  Oganiza t ion)  had  pu t  fo rward  new

BMI criteria for Asians based on the report
by  reg ional  off ice  for  the  Western  Pac i f ic

region of WHO (4).  The present  study was

an attempt to assess the suitability of these
new guidel ines  for  c lassifying Indians into

overweigh t  and  obese  based  on  the i r

atherogenic  indices  of  l ipid metabol ism.

We included the male staff  members of
J IPMER,  who v i s i t ed  our  l abora tory  fo r
rou t ine  check  up  as  our  sub jec t s  fo r  the
study.  BMI was calculated as  weight  (kg) /
he igh t  (m 2) .  They  were  ca tegor ized  in  to
obesity (BMI ≥ 25 kg/m2),  overweight (BMI
= 23–24.9 kg/m2)  and normal  weight  (BMI
< 23 kg /m 2)  based  on  WHO BMI cu t -of f
criteria for Asian Indians (3,  4).  Forty two
obese, 27 overweight and 27 normal weight
subjects  were  enrol led  in  the  s tudy.  Wais t
and hip circumference were measured in all
the  sub jec t s .  Subjec t s  wi th  a  h i s to ry  o f
d iabe tes ,  r ena l  d i sease ,  hyper tens ion ,
lipoprotein disorders, endocrine dysfunction,
coronary heart  disease,  smokers ,  a lcoholics
and  those  who a re  on  any  k ind  of
medicat ions were excluded from the s tudy.
A wr i t t en  in formed consen t  was  ob ta ined
from the subjects .  The study was approved
by  the  research  and  e th ics  commit tee
JIPMER. On the day of the study,  subjects
repor ted  to  our  l abora tory  in  the  morn ing
af te r  overn igh t  fas t ing  fo r  12  hours .  F ive
ml of venous blood was collected from them
in  bo t t l es  con ta in ing  EDTA.  P lasma was
co l lec ted  by  cen t r i fug ing  the  sample  a t
5000 rpm for  5  min  and g lucose  and l ip id
profi le  were est imated immediately.  Plasma
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g lucose ,  to ta l  cho les te ro l  and  t r ig lycer ide
were  es t imated  by  enzymat ic  methods .
HDL-Choles te ro l  was  es t imated  by
phosphotungs ta te -magnes ium ace ta te
method  us ing  the  reagent  k i t s  f rom
Agappe  d iagnos t ics  (Maharash t ra ,  Ind ia )
adap ted  to  550  express  p lus  random
access  au toana lyser  (Wes t  po le ,  Canada) .
LDL choles te ro l  was  ca lcu la ted  by
Friedwald’s  formula.  Non HDL–Cholesterol
was  ca lcu la ted  as  to ta l  cho les te ro l  minus
HDL-Choles te ro l .  The  a therogenic  ind ices
as  ind ica ted  by  var ious  r i sk  ra t ios
were  ca lcu la ted  as  Tota l  cho les te ro l /
HDL-Choles te ro l ,  Non  HDL-Choles te ro l /
HDL-Choles te ro l ,  LDL choles te ro l /
HDL choles te ro l  and  Tr ig lycer ide /HDL-
Choles te ro l .

All  results  are presented as mean ± S.D.
The  resu l t s  were  compared  be tween  the
groups using One-Way ANOVA followed by
pos t -hoc  Tukey’s  HSD tes t .  Cor re la t ion
ana lyses  were  ca r r ied  ou t  by  Pearson  tes t
using SPSS 10 software. A ‘P’ value of less
than  0 .05  was  cons idered  s ta t i s t i ca l ly
s ign i f i can t .

The genera l  character is t ics  and c l in ica l
profiles of overweight and obese subjects are
shown in Table I .  There was no significant
d i f fe rence  in  fas t ing  g lucose  and  b lood
pressure between all the three groups. Total
cholesterol,  Triglyceride,  VLDL cholesterol,
Non-HDL choles te ro l  and  Tr ig lycer ide /
HDL choles te ro l  were  s ign i f ican t ly
increased in overweight  and obesi ty groups
as  compared  to  the  normal  weigh t  g roup .
LDL choles te ro l ,  Non-HDL choles te ro l /
HDL choles te ro l ,  To ta l  cho les te ro l /
HDL choles te ro l ,  LDL choles te ro l /HDL
cholesterol  were significantly increased and

HDL cholesterol was significantly decreased
in  obese  sub jec t s  compared  to  con t ro l s .
Pearson’s  cor re la t ion  ana lys i s  showed
significant positive correlation of BMI with
total  cholesterol  (r = 0.353,  p = 0.022),  LDL
choles te ro l  ( r = 0 .397 ,  p = 0.009)  and  Non-
HDL cholesterol (r = 0.305, p = 0.049) in the
obese  group.

The  WHO exper t  commit tee  which  has
revised  the  BMI cut -of f  for  Asian  Indians
had  repor ted  tha t  overweigh t  and  obese
subjec t s  a re  a t  h igher  r i sk  fo r  the
development of cardiovascular disease (3, 4).
Recen t  s tud ies  have  sugges ted  tha t  wais t
circumference (WC), waist-hip rat io (WHR)
and wais t - to-height  ra t io  (W/Ht)  are  bet ter
predic tors  of  cardiovascular  r isk  than BMI
(5).   In the present study WC, WHR and W/
Ht were  s ignif icant ly  higher  in  overweight
and obese subjects as compared to subjects
wi th  normal  body weight  (Table  I ) .  These
f indings  were  in  accordance  wi th  previous
s tud ies  which  documented  h igher  wais t
circumference among obese Indian subjects
(6).

P lasma l ipopro te in  abnormal i t i es  a re
said to be the underlying major risk factors
for  the  occur rence  of  a therosc le ro t ic
vascu la r  d i sease .  P rev ious  s tud ies  have
showed tha t  h igher  l eve l s  o f  t r ig lycer ide
(TG) and low density lipoprotein cholesterol
(LDL-C) are strong risk factors for coronary
heart disease (7).  In the current study, total
cholesterol, triglyceride and LDL cholesterol
were found to be significantly increased in
overweigh t  and  obese  sub jec t s  and  HDL
choles te ro l  was  s ign i f ican t ly  decreased  in
obese subjects .  Also in  obesi ty  group BMI
s ign i f ican t ly  cor re la ted  wi th  to ta l
choles terol  and LDL choles terol  indica t ing
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TABLE I : Mean and S.D of  age ,  anthropometr ic  measurements ,  b lood pressure ,  fas t ing
glucose and lipid risk factors in normal weight, overweight and obese subjects .

Normal weight Overweight Obesity
(n=27) (n=27) (n=42)

BMI (kg/m2) 20.40±1.79 23.88±0.56** 27.11±1.41**##

Waist circumference (cms) 74.49±4.78 85.33±7.18** 96.06±6.08**##

Waist/Hip 0.86±0.04 0.91±0.05** 0.94±0.02 **#

Waist circumference/Height 0.44±0.03 0.52±0.05** 0.57±0.04**#

Age (years) 35.67±8.12 38.41±9.45 38.38±7.53
Systolic Blood Pressure (mm Hg) 117±8 118±8 121±8
Diastolic Blood Pressure (mm Hg) 76±5 76±6 78±6
Fasting glucose (mmol/L) 4.97±1.14 5.04±0.90 5.25±0.81
Total Cholesterol (mmol/L) 4.29±0.57 4.91±1.01* 4.96±0.94**
Triglycerides (mmol/L) 0.92±0.49 1.51±0.70* 1.70±0.92**
HDL – cholesterol (mmol/L) 1.34±0.33 1.19±0.29 1.09±0.26**
LDL – cholesterol (mmol/L) 2.52±0.58 3.03±1.10 3.09±0.91*
VLDL – cholesterol (mmol/L) 0.42±0.22 0.68±0.32* 0.77±0.42**
Non HDL – cholesterol (mmol/L) 2.94±0.53 3.72±1.10** 3.86±0.96**
Non HDL – choles te ro l /HDL – choles te ro l 2.36±0.90 3.47±1.96 3.90±2.07**
Triglyceride/HDL – cholesterol 0.73±0.38 1.46±1.19* 1.72±1.36**
Total cholesterol/HDL – cholesterol 3.36±0.90 4.47±1.96 4.90±2.07**
LDL – cholesterol/HDL – cholesterol 2.03±0.86 2.80±1.67 3.11±1.72*

*P<0.05 and **P<0.01 as compared to control.
#P<0.05 and  ##P< 0.01 as compared to overweight.
(Non HDL Cholesterol = Total Cholesterol – HDL Cholesterol)

tha t  these  sub jec t s  a re  a t  h igher  r i sk  fo r
developing  card iovascular  d isease .

Non-HDL cholesterol  has been found to
be a better tool for screening and assessing
the  r i sk  for  a therosc le ros i s .  In  the  cur ren t
study the level of non-HDL cholesterol was
s ign i f ican t ly  e leva ted  in  overweigh t  and
obese  subjec ts  compared  to  cont ro ls .  Also
Non-HDL choles te ro l  was  pos i t ive ly
correlated with BMI in  obesi ty  group.  The
a therogenic  index  as  ind ica ted  by  var ious
r i sk  ra t ios  l ike  to ta l  cho les te ro l /HDL
choles te ro l ,  LDL choles te ro l /HDL
choles te ro l ,  Tr ig lycer ide /HDL choles te ro l
and  Non HDL choles te ro l /HDL choles te ro l
were  found to  be  s igni f icant ly  e levated  in
obesity as compared to subjects with normal
body weight .  I t  has been hypothesized that

changes in the function of individual l ipids
due to  peroxidat ion ,  imbalanced fa t ty  ac id
compos i t ion  or  the i r  a l t e red  f lux  f rom
per iphera l  t i s sues  may  cont r ibu te  to
development of atherosclerosis (8) in obesity.

The  da ta  f rom the  presen t  s tudy
confirms the presence of increased levels of
coronary l ipid r isk factors  in  subjects  who
were classif ied as overweight  and obese as
per new WHO guidelines for Asians. Further
studies are needed to assess these lipid risk
fac tors  fo r  enhanced  inc idence  of
cardiovascular  d iseases  in  these  subjec ts .

A C K N O W L E D G E M E N T S

This work was supported by a f inancial
gran t  f rom Depar tment  o f  Sc ience ,



208 Letter to the Editor Indian J Physiol Pharmacol 2008; 52(2)

Technology and Environment ,  Pondicherry ,
Ind ia .  Th is  work  was  a l so  suppor ted  by
Counci l  fo r  Sc ien t i f i c  and  Indus t r ia l

Research, New Delhi,  India,  in the form of
a  Sen ior  Research  fe l lowship  to  Ms .  V.
S a t h i y a p r i y a .

HANUMANTHAPPA NANDEESHA1,
VISWANATHAN SATHIYAPRIYA1,

ZACHARIAH BOBBY*, NAMBIAR SELVARAJ,
PURUSHOTHAMAN PAVITHRAN 2

AND APARNA AGRAWAL3

Departments  o f  1Biochemis try ,  2Physiology and 3Medic ine ,
Jawahar la l  Ins t i tu te  o f  Pos tgraduate  Medica l  Educat ion  and  Research ,

Pondicherry – 605 006

R E F E R E N C E S

1. Dhurandhar  NV,  Kulka rn i  PR.  P reva lence  o f
obesity in Bombay. Int J Obes Relat Metab Disord
1992; 16: 367–375.

2 . Smi th  SC J r .  Mul t ip le  r i sk  fac to r s  fo r
card iovascular  d isease  and  d iabetes  mel l i tus .  Am
J Med 2007; 120(3): S3–S11.

3 . WHO Expert  Consultation: Appropriate body mass
index for Asian population and its implications for
po l i cy  and  in te rven t ion  s t r a t eg ies .  Lance t  2004 ;
363: 157–163.

4 . The Asia  Paci f ic  perspect ive :  Redef in ing  obes i ty
and its treatment. Regional Office for the Western
Pacif ic  of  the  World  Heal th  Organizat ion.  World
Health Organizat ion,  Internat ional  Associat ion for
the  S tudy  o f  Obes i ty  and  In te rna t iona l  Obes i ty
Task Force.  Health Communicat ions Austral ia  Pty
Limited,  St  Leonards,  Austral ia  2000;  22–29.

5 . Hsieh SD, Yoshinaga H,  Muto T.  Waist- to-height

ra t io ,  a  s imple  and prac t ica l  index for  assess ing
cen t ra l  f a t  d i s t r ibu t ion  and  metabo l i c  r i sk  in
Japanese men and women. Int J Obes Relat Metab
Disord 2003; 27(5): 610–616.

6 . Ramachandran  A,  Sneha la tha  C ,  Viswana than  V,
Viswanathan  M,  Haffner  SM.  Risk  of  noninsul in
dependent  d iabetes  mel l i tus  confer red  by  obes i ty
and central  adiposity in different ethnic groups: a
compara t ive  ana lys i s  be tween  As ian  Ind ians ,
Mexican Americans and Whites. Diabetes Res Clin
Pract 1997; 36: 121–125.

7 . Hokanson JE, Austin MA. Plasma triglyceride level
i s  a  r i sk  fac to r  fo r  ca rd iovascu la r  d i sease
independent of high-density lipoprotein cholesterol:
a  me ta -ana lys i s  o f  popu la t ion  based  p rospec t ive
studies.  J Cardiovasc Risk  1996; 3: 213–219.

8 . Wenk MR. The emerging f ield of  l ipidomics.  Nat
Rev Drug Discov  2005; 4: 594–610.

*Corresponding Author : Dr .  Zachar iah  Bobby ,  Ass i s tan t  Professor ,  Depar tment  o f  Biochemis t ry ,  J IPMER,
Pond icher ry  –  605  006 ;  Emai l :  zacbobby  @ yahoo .com,  Te l . :  +91-413-2273078 ;
Fax : +91- 413-2272067


