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Editorial on the Research Topic
Association of novel anthropometric indexes with metabolic syndrome

The prevalence of being overweight and obese has been increasing in people living in
both developed and developing countries (1). Obesity is linked to cardiometabolic risk
factors, including insulin resistance, type 2 diabetes, hyperlipidemia, and hypertension,
all of which can lead to cardiometabolic diseases (2, 3). Body Mass Index (BMI), defined
as weight (kg)/height (m)2 has been used since 1970 to classify obesity in adults. One of
the main limitations of BMI is the fact that it measures excess weight rather than excess
fat (4). Recently, novel anthropometric measures, such as body shape index, hip index,
body surface area, vertical trunk circumference, and visceral adiposity index, have been
developed to overcome the BMI limitations (5). Due to the strong association between
obesity and a long list of complications, which all are responsible for the increased risk of
morbidity and mortality, the current Research Topic entitled “Association of Novel
Anthropometric Indexes with Metabolic Syndrome” was initiated. Two main objectives
of the current Research Topic are studying the link between novel anthropometric
indices and cardiometabolic risk factors, and comparing the association between novel
and traditional anthropometric indices and cardiometabolic risk factors.

Overall, the present Research topic collection is compiled from authors from various
countries and examines the relationship between obesity and cardiometabolic risk factors
such as insulin resistance, and type 2 diabetes.

In the first article of this Research Topic, by Xi et al,, an association was found
between being overweight and a 94% increased risk of hypertension in 30,617 twin
individuals selected from the Chinese National Twin Registry (CNTR). They comment
that common genetic predisposition and early-life environments are linked with obesity
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and hypertension; the effect of the environment however proved
to be less significant. In a study by Kim et al. non-diabetic
subjects scheduled to undergo bariatric surgery, showed that
increased adiposity, visceral fat area (VFA), and the homeostatic
model for insulin resistance (HOMA-IR) were independent risk
factors of polyneuropathy (PN). As for the participants with
diabetes, however, the role of fibrosis detected as increased
expression of fibrotic genes such as TIMP1 was more
significant. These studies, along with many others, highlight
the need for a more accurate tool to diagnose the high-risk obese
individuals who may benefit from intervention. Despite the
common usage of BMI in determining obesity, many studies
have pointed out its shortcomings, such as incapability in
distinguishing adipose mass from muscle and thus
differentiating between low- and high-risk phenotypes of
obesity. As a result, several articles in this Research Topic (Liu
et al., Khonsari et al,, Wang et al., Sun et al., Guo et al,, Li et al.)
investigated the association between novel anthropometric
indexes and cardiometabolic risk factors for screening and the
management of obesity.

In this regard, some articles have used a combination of
existing markers with BMI to improve its efficacy. In the Liu
et al. study, BMI is combined with waist circumference to assess
35,557 adults (51.1% women with a total mean age of 44.9 years)
from the National Health and Nutrition Examination Survey
(NHANES 1999-2014). The authors confirm waist-BMI ratio to
be a promising marker for determining the high-risk phenotype
of obesity. They conclude this ratio to be a better discriminatory
proxy of mortality (all cause and cardiovascular mortality)
compared with each of the markers alone.

Another novel anthropometric index is normal weight
obesity (NWO), which shows normal BMI but with high-fat
percentage. Khonsari et al. in their systematic review/meta-
analysis study, pooled the results of the studies assessing the
correlation between NWO and cardiometabolic risk factors. In
their meta-analysis, a significant association is observed between
NWO and cardiometabolic risk factors. They assert body fat
percentage to be a better index than BMI for obesity
risk assessment.

Liu et al. reported an increased risk of diabetes in
hypertensive individuals with high adiposity index, defined by
high waist-to-height ratio (WHtR). They suggest WHIR as a
non-invasive, cost-saving public health tool to assess diabetes
risk among the hypertensive adult population. As pediatric
obesity is also associated with increased incidence of
cardiometabolic risk factors, the usefulness of WHtR is also
assessed in children and adolescents. In a cross-sectional
population-based study, WHIR is used to identify the presence
of left ventricular hypertrophy (LVH) and geometric (LVG) as
markers of cardiac structural damage (Wang et al.). They report
WHIR to be a similar or better predictive tool compared with
BMI and both to be stronger than waist circumference in

Frontiers in Endocrinology

02

10.3389/fendo.2022.951571

identifying children at risk of subclinical cardiac structural
damage in adulthood.

Others, however, have focused on newer markers to assess body
fat and replace BML. In a systematic review, Sun et al. studied the
value of tri-ponderal mass index, calculated as weight (kg)/height
(m3) and defined it as a new indicator for adiposity and obesity-
related cardiovascular risk factors (CVRFs) in children and
adolescents. The results of this systematic review revealed that tri-
ponderal mass index had a similar or better ability to predict body
fat compared with BMI. Despite being similar to BMI in identifying
MetS, tri-ponderal mass index is suggested to be a useful tool when
used in combination with other indicators (e.g., BMI and waist
circumference). In addition, limited evidence shows that tri-
ponderal mass index does not perform better than BMI in
identifying specific CVRFs, including insulin resistance, high
blood pressure, dyslipidemia, and inflammation in children and
adolescents, as well as CVRFs in adults.

Visceral adipose (VA) tissue defined as an “ectopic fat” can
increase the risk of metabolic syndrome (MetS) by stimulating
systemic inflammation, insulin resistance, and metabolic
profiles. From among the VA tissue deposits, perirenal fat
thickness can be easily measured using ultrasound, CT, and
MRI scanning. In addition to its special anatomical structure,
perirenal fat thickness can modulate the metabolism system. It
can, thus, be a promising surrogate marker in identifying MetS.
Guo et al. reported a significant association between perirenal fat
thickness and MetS, as well as its components in individuals with
newly diagnosed diabetes.

In the ninth article, Li et al. assessed the association between
four anthropometric indexes including lipid accumulation
products, waist-triglyceride index, visceral obesity index,
triglyceride and glucose index, and MetS in the National
Health and Nutrition Examination Survey (NHANES). The
NHANES, a population-based study conducted between 1996-
2006, is representative of the American adults. The authors
concluded that the products of lipid accumulation were the
strongest predictor of MetS in both sexes, suggesting them to be
a more suitable tool to predict MetS in the clinical setting.

In another attempt, researchers looked into circulating
biomarkers. In the article by Hu et al., increased serum levels
of C1q/TNF-related protein 7 (CTRP7) were reported in MetS
patients, suggesting they are a possible biomarker for detecting
metabolic diseases. This is in line with previous animal studies
that had linked CTRP7 with energy metabolism. In this study,
serum levels of CTRP7 were confirmed to be significantly higher
in MetS patients, showing a positive correlation with waist
circumference, blood pressure, fasting blood glucose, 2h-blood
glucose and triglyceride, but a negative correlation with HDL-C
and adiponectin. They also confirmed a strong link between
CTRP7 and metabolism-related genes and signal pathways by
performing interventional studies (HEC, OGTT and lipid
infusion) in healthy individuals.
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In the eleventh article, an abnormal amino acid profile is
reported in a cohort on the Chinese Han population (Sun et al.).
This finding is the continuation of studies linking certain plasma
amino acids with visceral obesity, insulin resistance, future
development of diabetes, and cardiovascular diseases. Targeted
liquid chromatography/tandem mass spectrometry (LC/MS)
combined with principal component analysis (PCA) suggests a
profile consisting of 12 amino acids (isoleucine, leucine, valine,
tyrosine, tryptophan, glutamic acid, aspartic acid, alanine,
histidine, methionine, asparagine, and proline) as capable of
assessing and monitoring of MetS risk. Reduced taurine levels
show promising results for early diagnosis of the disease.

Galectin-3-binding protein (GAL-3BP) is a glycoprotein
known for its functions in innate immunity and is a potential
mediator of adipose inflammation in obesity. The study by Zhen
et al. showed a positive association between serum GAL-3BP and
MetS in the Chinese population. This association is more
significant among postmenopausal women.

Childhood obesity, regardless of age, results in adulthood
obesity. One of the factors associated with early childhood
obesity is maternal smoking. Hirai et al. reported urinary
cotinine concentration as an accurate and quantitative marker
for maternal smoking and childhood obesity among 89,617
mother-infant singleton pairs. They used the concentrations of
cotinine in the mothers’ urine, rather than their smoking classes,
to predict childhood obesity in a dose-dependent manner.

Infrared thermography (IRT) is a non-contact and non-
invasive technique, in which infrared emanated radiation from
the body is captured and converted into temperature. This is then
used for early screening of numerous diseases such as breast cancer
and diabetic neuropathy. The skin temperature affected by local
blood perfusion can, to some extent, determine tissue activity. For
example, skin temperature of the anterior supraclavicular can
reflect metabolic changes by detecting activated brown adipose
tissue (BAT). Gao et al. assess the association of IRT and
temperature distribution of the face, palms, feet, and the trunk
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area with MetS. They report a positive correlation between the
temperature of face, palms, and dorsum of feet and the number of
MetS components. As for the temperature of the anterior trunk,
they show a negative association.

To conclude, all articles in this Research Topic collection
propose novel anthropometric indexes as well as their
association with MetS. This Research Topic has a great
scientific impact and points out the importance of early
detection of obesity in all ages and both genders. Moreover,
they highlight current research gaps, paving the way for future
research on the topic as well as practical strategies to overcome
the existing shortcomings.

Author contributions

All authors listed have made a substantial, direct, and
intellectual contribution to the work and approved it
for publication.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

cardiovascular disease: A population-based cohort study. Sci Rep (2022) 12:1544.
doi: 10.1038/s41598-022-05536-w

4. Li M, McDermott RA. Using anthropometric indices to predict cardio-
metabolic risk factors in Australian indigenous populations. Diabetes Res Clin
Pract (2010) 87:401-6. doi: 10.1016/j.diabres.2009.12.004

5. Payab M, Qorbani M, Shahbal N, Motlagh ME, Hasani-Ranjbar S, Zahedi H,
et al. Association of anthropometric indices with metabolic phenotypes of obesity
in children and adolescents: The CASPIAN-V study. Front Endocrinol (Lausanne)
(2019) 10:786. doi: 10.3389/fend0.2019.00786

frontiersin.org


https://doi.org/10.3389/fendo.2021.795044
https://doi.org/10.3389/fendo.2021.726154
https://doi.org/10.3389/fendo.2021.726154
https://doi.org/10.3389/fendo.2022.850784
https://doi.org/10.3389/fendo.2022.851369
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1136/hrt.2005.072637
https://doi.org/10.1038/s41598-022-05536-w
https://doi.org/10.1016/j.diabres.2009.12.004
https://doi.org/10.3389/fendo.2019.00786
https://doi.org/10.3389/fendo.2022.951571
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Editorial: Association of novel anthropometric indexes with metabolic syndrome
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


