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Editorial

Measuring Obesity to Assess Cardiovascular Risk -
Inch Tape, Weighing Machine, or Both?
V Mohan*, M Deepa

waist circumference (WC), waist-to-hip ratio (WHR)] are
used to define obesity, the debate as to which is  the best
to assess CVD risk continues. While direct assessment
of fat mass may be a better index of obesity-related to
health risk, it is difficult to measure this accurately in
large epidemiological studies particularly in the field
setting. Thus, anthropometry still remains the most
widely used method for clinical and epidemiological
purposes. Each obesity index has its own implications
in relation to health risk in general and CVD risk in
particular. In the study by Gupta R,  et al,8 the importance
of BMI, WC and WHR are all shown to be important for
estimating CVD risk due to their positive association
with various CVD risk factors. Survey of the literature
also shows that no single obesity index can be
recommended for this purpose from a global standpoint.
The recent INTERHEART study showed that waist-to-
hip ratio was a much better predictor of CVD events
than BMI9 and the accompanying Lancet editorial is
provocatively titled “A farewell to body mass index?”.10

Indeed, INTERHEART also showed for the first time that
not only is waist a ‘risk’ factor, but that hip is an
independent ‘protective’ factor. Hence the WHR becomes
an even stronger marker because the numerator (waist)
is a ‘risk’ factor while the denominator (hip) is a
‘protective’ factor and therefore the ratio is, at least
theoretically, a stronger predictor than either alone.
However, while waist itself is difficult to standardize,
measuring hip is even more challenging as one needs to
undress the subject and, in the case of women, this could
pose cultural and logistic problems eg. finding enough
privacy, women health workers to perform
measurements etc. Moreover, many studies report that
WC is as good if not better than using WHR11 and it is
much simpler as it needs standardization of only one
measurement.9,12-14 While proponents of BMI would point
out the difficulties in standardization of WC and WHR,
we would argue that measuring BMI needs not only a
weighing machine, but also a stadiometer to measure
height. Standardization of the latter is a major problem
particularly in rural areas where even the floor is not
uniform, while calibration of weighing machines,
particularly the spring balance which is commonly
used, would always remain an epidemiologist’s
nightmare. Moreover, the sheer convenience of carrying
a measuring tape in one’s pocket or purse for doing

*Chairman and Chief of Diabetology, Madras Diabetes
Research Foundation and Dr. Mohan’s Diabetes Specialities
Centre 4, Conran Smith Road, Gopalapuram, Chennai 600086,
India

Asian Indians have an increased predisposition not
only to diabetes1 but also to premature coronary

artery disease.2 This has been attributed to the so called
‘Asian Indian Phenotype’3,4 characterized by less of
generalized obesity as measured by body mass index
(BMI) but greater central body obesity as shown by greater
waist circumference (WC) and waist-to-hip ratios
(WHR).3,4 This leads to unique biochemical and
hormonal changes including higher plasma insulin
levels, greater insulin resistance, lower HDL cholesterol,
higher triglyceride levels, increased small dense LDL
cholesterol as well as small dense HDL cholesterol and
C-reactive protein and leptin levels but decreased
adiponectin levels.4-7 Thus many Asian Indians fit into
the category of metabolically obese, normal weight
individuals.

While it is clear that obesity measured by any index
almost always correlates with cardiovascular disease
risk (CVD) risk factors, there are  differences in the
relationship of these anthropometric measures and CVD
risk factors in different ethnic groups. In this context the
paper by Gupta R, et al8 in this issue of JAPI assumes
great significance. The authors report on a large series
of 1800 urban subjects with an aim of correlating the
BMI, WC and WHR with multiple cardio-metabolic risk
factors. They show a positive correlation between BMI,
WC and WHR with systolic and diastolic blood pressure,
fasting glucose and LDL cholesterol and a negative
correlation with physical activity and HDL cholesterol
in both men and women. All three parameters correlated
with diabetes, hypertension and metabolic syndrome
while WHR was additionally correlated with
dyslipidemia. While the findings are neither unexpected
nor novel, there is very little data from India based on
well carried out population based studies and the study
results add new data from northern India on CVD risk
factors and hence the study is a welcome addition to the
growing volume of literature on this subject from within
the subcontinent.

Since different indices [i.e. body mass index (BMI),
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opportunistic screening e.g. during an event, in an office,
etc., as compared to carrying a stadiometer and a
weighing machine around, is pretty obvious. In our
opinion therefore, even if the waist (± WHR) was only
equal to BMI in its usefulness to assess or predict diabetes
and/or CVD risk, it would still come out as a clear
winner for purposes of opportunistic screening. Indeed,
we have shown that a simple Indian Diabetes Risk Score
(IDRS) developed by us which includes only WC in
addition to four questions, helps to predict not only
undiagnosed diabetes in the community15 but also
metabolic syndrome and coronary artery disease.16

Defining obesity either by BMI or WC is purely
arbitrary, and the risk assessment can vary widely based
on the cut points used. Thus, data from different ethnic
groups using different obesity index cut points should
be interpreted with caution. To illustrate this point, a
very recent study from our group on a representative
population of 2,350 subjects in Chennai12 reported that
the age standardized prevalence of obesity using the
international (western) definition of BMI ≥ 30 kg/m2 was
4.0%, using BMI  ≥ 27.5 kg/m2, it was 9.9%, while using
the Asia Pacific definition of obesity BMI ≥ 25 kg/m2, it
was 26.5%, and finally using the most recent definition
of BMI ≥ 23 kg/m2, it was 45.9%.12 Thus the prevalence
of generalized obesity ranged from 4% to 45.9% in the
same population studied depending on the cut points
used. Similarly, using different cut points for WC or
WHR would also lead to varying prevalences of central
or abdominal obesity in any population.

Several studies have examined appropriate cut points
to define overweight and obesity in Asian
populations.17,18 A study done in urban adult
populations from six cities in India19 reported a BMI<23
kg/m2 and WC of 85 cm for men and 80 cm for women as
the optimal cut point values. We recently derived obesity
index cut points for urban Indians; the optimal BMI cut
point for identifying any two cardio-metabolic risk
factors was 23 kg/m2 in both sexes while that of WC was
87 cm for men and 82 cm for women.20 These cut points
are marginally lower than those recommended in the
WHO Asia Pacific guidelines, with the exception of WC
for women. Studies on north Indian populations have
also reported a lower cut point for WC21 and BMI.22 These
studies clearly illustrate the limitations of applying
uniform BMI and WC cut points to assess the health risk
of individuals globally. The rising prevalence of obesity
in developing countries calls for longitudinal studies
defining the role of obesity (generalized and abdominal)
in Asians (as identified by BMI, WC or WHR), in
predicting diabetes and/or CVD events. In addition, there
is an urgent need for deriving appropriate cut points for
obesity in children as all the current cut points are based
on adult data. Population based distribution of BMI, WC
and WHR in children need to be derived both for urban
and rural populations. One of the challenges in doing

this in children is that we will not have any
cardiovascular endpoints to determine the appropriate
cut points in children. Percentiles of population can be
derived, but even these are moving targets, as the
population as a whole can be expected to get more obese
with time. The need of the hour therefore, is well planned
longitudinal, preferably multi-centric, studies in India
to address these very important scientific issues.
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Announcement

APICON 2008 Kochi

Venue : Le Meridien Hotel and International Convention Centre, Maradu, NH Bypass, Kochi.

Dates:10th to 13th January 2008

For further details contact :- Dr. NN Asokan, Org. Secretary APICON 2008, Muvattupuzha Medical Centre
M.C.Road, Muvattupuzha.
Phone: 0485-2812215(Hosp); 2835480/81/82(Res); Mob: 9847031241, 9895844000
Email  : drnnasokan@hotmail.com

Website for APICON 2008 is www.apicon2008.org

Announcement

7th International Symposium on Diabetes
Venue: Mumbai Date: 5th & 6th January 2008

Theme : Master Class in Diabetes and its Therapeutic Intervention

Course Directors: Prof. K. Sreekumaran Nair, David Murdock Dole Professor and Professor of Medicine,
Division of Endocrinology, Mayo Clinic, 200 First Street S.W. Rochester, MN 55905 USA.

CME credits will be awarded

For further details contact: Dr. Shashank R Joshi, Organising Secretary, Joshi Clinic, 12, Golden Palace,
Turner Road, Bandra (W), Mumbai – 400 050.
Tel: 91-22-26402769; Fax: 91-22-26443572 Email: srjoshi@vsnl.com

Advance Registration: Rs. 3000/- Before 30th September 2007

Reserve early as we have limited Registrations

The Demand Draft should be in favour of ‘Mayo IID Update’ payable at Mumbai.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


