
Food Insecurity Indicators and Health Effects In Massachusetts 

There has been much study recently in the field of food security in the 
United States and around the world. The WHO defines food security to be 
access at all times to “sufficient, safe, nutritious food to maintain a healthy 
and active life.” Current research is examining the effects of food insecu-
rity on physical, mental, and social capacities. These studies have found 
that people who are food insecure report lower health statuses. Conditions 
such as heart disease, diabetes, and high blood pressure are more likely 
when an individual suffers from food insecurity.  Diabetics and people 
with chronic diseases seem particularly affected. Chronic diseases often 
require specific diets, yet when food is not readily accessible for any num-
ber of reasons, it is much more difficult to manage these diseases. Women 
appear to be more affected by food insecurity and are more likely to be 
morbidly obese. Obesity has been a primary health concern in the United 
States in the past decade, with 35.7% of the adult population now consid-
ered obese. The CDC estimates that in 2008, $147 billion was spent on 
obesity related medical costs. Due to results of recent studies on the rela-
tionships between obesity, chronic disease including diabetes, and food in-
security, more research needs to be done to better understand their inter-
connected effects.  There are several factors considered indicators for food 
insecurity such as income, home ownership status, and level of education-
al attainment. These maps and analyses attempt to indicate patterns 
amongst food availability, health status, and demographic indicators to 
better guide further research about where food insecurity occurs and its re-
sulting effects on the community.  

 

 

 

Income, household ownership status, and educational attainment are 
shown to be factors in the occurrence of food insecurity. Therefore, this 
information was acquired and mapped.  Grocery stores, farmer’s markets, 
and the use of food assistance programs such as SNAP are also indicators 
of food insecurity, as various relief programs have encouraged the crea-
tion of stores and markets and the enrollment in SNAP to combat the is-
sue. This information was analyzed to see if there was a relationship to the 
other demographic characteristics and to health status. Diabetes and obesi-
ty have recently been shown to be associated with food insecurity. Indi-
viduals who suffer from food insecurity have been observed to have a 
greater risk for obesity and diabetes. Therefore, health information was 
complied with demographic census data and information about grocery 
stores and farmer’s markets to examine relationships between these three 
categories. Needed census data were procured and the excel data modified 
in order to join with the Massachusetts county data layers. New excel doc-
uments had to be created with data from the USDA Food Atlas about gro-
ceries and markets. These tables were also joined to county data layers.  
The desired information was then applied in the symbology feature to 
show gradients in the data. Excel was used to find correlations between 
percent obesity and percent diabetes and the selected factors of: income, 
home ownership, education, grocery stores, farmer’s markets, and SNAP 
beneficiaries.  

 

Obesity shows stronger correlations than diabetes in analysis, though the 
directionality is always the same. The results are shown in Table 1. Obesi-
ty shows a negative correlation with income, which is expected. Fittingly, 
there is a strong positive correlation between obesity and food stamp us-
age.  Higher obesity rates are predicted to be associated with lower in-
come and greater food stamp use. Obesity also has a negative correlation 
with the attainment of a bachelor’s degree or higher. There is a positive 
correlation with obesity and rented home ownership status. For grocery 
stores and farmer’s markets, there are negative correlations with obesity 
indicating that higher obesity rates are associated with fewer food stores. 
Overall these findings correspond to research in the field. Also notewor-
thy, counties with the worst health indicators (Bristol, Hampden, Worces-
ter) also are the lowest for income and education, highest for home rent-
ing, lowest amount of grocery stores and farmer’s markets, and highest 
SNAP use.  Counties with the best health indicators have the opposite 
characteristics.  

 

 

 
 

 

 

 

 

 

The correlations calculated agree with literature about food insecurity in-
dicators and effects. Income and educational attainment show negative 
correlations with obesity, meaning lower income and education indicated 
higher obesity and diabetes rates. Home ownership showed a positive cor-
relation between renting, obesity, and diabetes, as also predicted in exist-
ing literature. With food distributors, there were negative correlations be-
tween grocery stores and farmer’s markets, indicating higher obesity rates 
related to lower store availability. This corresponds to the literature which 
has found food insecurity to be affected by proximity of grocery stores.  
Solutions to food insecurity have included establishing farmer’s markets 
and use food stamps. More research should be done exploring the rela-
tionship between food insecurity, health status, and farmer’s markets, as 
this report finds a negative correlation with obesity, diabetes, and pres-
ence of markets. Future findings could guide the creation of farmer’s mar-
kets, particularly where they are located in order to best serve people in 
need of healthy, affordable foods. This analysis found a positive correla-
tion with obesity, diabetes, and SNAP use. This was anticipated as benefi-
ciaries of SNAP have lower incomes and therefore higher rates of obesity 
and diabetes. Food assistance programs have been found to be underuti-
lized by people who suffer food insecurity. This information could further 
be investigated to provide more information about where farmer’s mar-
kets should be located and how to access people who are at-risk of food 
insecurity. Overall, these findings indicate more study should be done on 
food insecurity’s effects on health and wellbeing.   
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Projected Coordinate System: NAD 1983 State Plane Massachusetts Mainland FIPS 2001 (Meter) 
Scale: 1:1,500,000 
Data Sources: United States Census, United States Department of Agriculture Food Atlas,  Tufts University M Drive 

Percent Obesity by County 

Median Income by County 

Home Ownership Status by County 

Educational Attainment by County 

Percent Diabetes by County 

Number of Grocery Stores per 1000 People  by County 

Number of Farmer’s Markets per 1000 People  by County 

Percent of Households that Receive SNAP Benefits  by County 

Figure 1: Massachusetts; general area of study 

Table  1: Correlations between obesity, diabetes and selected features  

   Obesity  Diabetes 

Income  -0.41418  -0.33188 

Home Ownership (Rented)  0.194159  0.569005 

Education (Bachelor’s De-
gree) 

-.026388  0.00032 

Grocery Stores 
(Stores/1000 people) 

-0.45858  -0.06001 

Farmer’s Markets 
(Markets/1000 people) 

-0.21613  -0.17035 

SNAP Beneficiaries  0.689145  0.624725 

Figure 2: Counties of Massachusetts; specific area of study 



<<
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


