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Background
Obesity is a complex disease that causes health compli-
cations and mortality. Recently, the Centers for Disease
Control (CDC) classified obesity as a disease and intro-
duced guidelines for diagnosis. To understand complex
relationships among all contributing factors, we have
developed the ObNet (Network of Semantic Association
for Obesity). The concepts were adopted from ARIANA
[1,2]. The Local Latent Semantic Analysis tool [3],
developed in the CVPIA lab, was used to extract net-
work of semantic associations. Web services and visuali-
zation were developed to display the associations in a
flexible network form that is easy to interact.

Materials and methods
In this pilot study, 198 Medical Subject Headings
(MeSH) terms were selected as potential risk factors by
a clinician that specializes in weight gain and obesity.
Abstracts from the PubMed database were mined to
create the semantic model. A Query-Based Sampling
(QBS) process [3] was used to create balanced and
“Representative Samples” for modeling the ObNet. A
relevance model [1] was adopted to categorize associa-
tions in three groups: Clear Association, Established
Concepts, and Current Research Topics.

Results
ObNet is a web service that provides users with the net-
work of semantic associations for obesity, using literature
data. The system can be queried with an array of keywords
related to obesity to extract a customized network of asso-
ciated entities. A pilot study using Obnet revealed current
research topics in obesity. Three terms were identified and

evaluated by a field expert: dietary fat, adults, and attitude
to health. Using a direct literature search, corroborating
evidence was found to indicate the three identified terms
were current research topics. First, Tan et al. [4] investi-
gated the anti-metabolic disorder effects of kumquat
(Fortunella margarita Swingle) fruit extract (FME) on
high-fat diet-induced C57BL/6 obese mice. Second, in
another study, 149 primary care physicians were surveyed
and their knowledge and perceived barriers in the manage-
ment of overweight and obesity were measured [5]. Finally,
in a recent investigation, the impacts of neighborhood
park access and quality on body mass index among adults
in New York City were measured [6].

Conclusions
The ObNet is an innovative web service tool for the
assessment of obesity. It has the potential to support diag-
nosis and uncover novel relationships with the disease.
Empirical study suggests that the model is capable in find-
ing network of concepts and current research trends for
obesity related keywords. Future direction of the study will
improve the visualization module, and develop a mobile
application.

Acknowledgements
This work was supported by the Electrical and Computer Engineering
Department and Bioinformatics program at the University of Memphis as
well as by NSF grants NSF-IIS-0746790. Any opinions, findings, and
conclusions or recommendations expressed in this material are those of the
authors and do not necessarily reflect the views of the funding institution.

Authors’ details
1College of Arts and Sciences, Bioinformatics program, University of
Memphis, Memphis, TN 38152, USA. 2Depatrment of Electrical and Computer
Engineering, University of Memphis, Memphis, TN 38152, USA. 3Department
of Graduate Health Science, University of Tennessee Health Sciences Center,
Memphis, TN 38163, USA.

Published: 29 September 2014
* Correspondence: htghizad@memphis.edu
1College of Arts and Sciences, Bioinformatics program, University of
Memphis, Memphis, TN 38152, USA
Full list of author information is available at the end of the article

Taghizad et al. BMC Bioinformatics 2014, 15(Suppl 10):P6
http://www.biomedcentral.com/1471-2105/15/S10/P6

© 2014 Taghizad et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

mailto:htghizad@memphis.edu
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/


References
1. Abedi V, Zand R, Yeasin M, Faisal FE: An automated framework for

hypotheses generation using literature. BioData Min 2012, 5(1):13.
2. Abedi V, Yeasin M, Zand R: ARIANA: Adaptive robust and integrative

analysis for finding novel associations. Proceedings of the 2014
International Conference on Advances in Big Data Analytics: 21-24 July 2014;
Las Vegas 2014.

3. Muthukuri K: Query based sampling and local semantic analysis to
model network association between drugs and diseases. MS thesis The
University of Memphis, Bioinformatics Program; 2013.

4. Tan S, Li M, Ding X, Fan S, Guo L, Gu M, Zhang Y, Feng L, Jiang D, Li Y,
Xi W, Huang C, Zhou Z: Effects of fortunella margarita fruit extract on
metabolic disorders in high-fat diet-induced obese C57BL/6 mice. PLoS
One 2014, 9(4):e93510.

5. Sebiany AM: Primary care physicians’ knowledge and perceived barriers
in the management of overweight and obesity. J. Family Community Med
2013, 20(3):147-152.

6. Stark JH, Neckerman K, Lovasi GS, Quinn J, Weiss CC, Bader MD, Konty K,
Harris TG, Rundle A: The impact of neighborhood park access and quality
on body mass index among adults in New York City. Prev Med 2014,
64:63-68.

doi:10.1186/1471-2105-15-S10-P6
Cite this article as: Taghizad et al.: Obnet: Network of semantic
associations for obesity. BMC Bioinformatics 2014 15(Suppl 10):P6.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Taghizad et al. BMC Bioinformatics 2014, 15(Suppl 10):P6
http://www.biomedcentral.com/1471-2105/15/S10/P6

Page 2 of 2


	Background
	Materials and methods
	Results
	Conclusions
	Acknowledgements
	Authors’ details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


