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Objective
m Estimate the impact that Body Mass Index (BMI) has on quality of life.

Population Studied
m About 3.1 million people are covered by an AARP® Medicare Supplement
Insurance plan provided by UnitedHealthcare Insurance Company (for New York
id UnitedHealtt I Company of New York).
—These plans are offered in all 50 states, Washington DC, and various US
territories.
—These plans are commonly referred to as Medigap plans.
m The Health Update Survey (HUS) was administered to a random sample of 60,000
Medigap insureds in 10 states from 2008-2011.
—The HUS is a self-administered survey that includes all the questions on the
Medicare Health Outcomes Survey (HOS).
—The instrument includes several questions on demographics, chronic conditions,
and health status, measured via the Veterans RAND 12 item survey (VR-12).
* The VR-12 produces two quality of life summary scales, the mental
component score (MCS) and physical component score (PCS), and is widely
used and validated in other applications with older adults.

Methods
= Study respondents were categorized into one of the following six standard BMI
categories, based on self-reported height and weight:
*Underweight
*Normal (Reference)
*Overweight
*Obese
*Morbidly obese
*Missing BMI information

m There were 22,827 eligible sample members who responded to the survey.
—This corresponds to a response rate of 38%.

m The sample characteristics of the eligible respondents are shown below.
—For brevity, only select sample characteristics are shown.
—Missing values are not shown.

1t Normal Weight
1 Obese
1t Morbidly Obese s BMI Missing.
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Results: Quality of Life
m The results of the OLS regression models showing the impact of each BMI
category, demographics, soci ics, and clinical ck istics on quality of
life are shown in the figures below.
—The graph shows the marginal effects for all significant (p<0.001) variables in
the model. The marginal effect measures each variable’s independent impact on
quality of life, relative to the reference variable.

« For example, those with an annual household income of $80,000 or more
had, on average, PCS scores 3.0 points higher than those with income below
$20,000.

= From a physical standpoint, relative to normal weight, all the BMI categories
(underweight, overweight, obese, and morbidly obese) had a significant negative
impact on quality of life, with scores ranging between -0.6 to -6.0 points for
overweight and morbidly obese categories, respectively.
—Of these weight categories, being morbidly obese had the largest impact on
quality of life. In fact, being morbidly obese had the second largest negative
impact on quality of life, behind risk of falling. Being obese or underweight
were among the top ten variables negatively impacting quality of life.
= From a mental health standpoint, being overweight did not have a significant
negative impact on quality of life, therefore, is not shown below.
—Meanwhile, being obese had a significant positive impact on quality of life,
however, the magnitude was relatively small (+0.6). This may be a reflective of
a more relaxed attitude toward body image and body weight.
—However, relative to normal weight, being underweight had a significant
negative impact on quality of life (-1.9).

Results: Quality of Life
m To illustrate the impact each BMI category had on overall quality of life, the
marginal impact of each BMI category on PCS and MCS are shown below.
—Values are adjusted for demographics, socioeconomics, and health status based
on the OLS regression model, and centered on the unadjusted means of PCS and
MCS in the total sample (i.e. 44.0 for PCS and 54.7 for MCS).

* P<0.001 vs. normal weight

~Missing BMI information is common in survey data as respondents are reluctant o, — Ll | Conclusions . .

. Lo Ipmettepn I m 57.4% of those surveyed were overweight, obese, or morbidly obese.
to disclose their weight, but that was not the case here. % Fouryears ofcollegeormore |y soom I S0 ¢ o G > y -
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for casemix differences. & & a"f f f d"f Arthitis of the Hand or Waistf OterHeareContiig m From a mental health standpoint, relative to normal weight, being underweight

« Chi-square tests and Student t-tests were used to test for differences in f f fezingg ansiy had a significant negative impact on quality of life. Conversely, being obese was a
categorical and continuous variables, respectively. Ansin . significant positive predictor of quality of life, albeit to a lesser extent.

~The second used ordinary least squares (OLS) it (i) @t Firt _ Other Heare Conditonsg oad "t —No other BMI categories were significant predictors.
the impact of each BMI category on the PCS and MCS quality of life measures. °";"""_ i | The greatest negative impacts on quality of life from a mental standpoint were

* These analyses controlled for patient demographics, socioeconomics, and 1008 m= Respirmiory il someone else completed the survey (a proxy for dexterity due to declining
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+ The results of these regression analyses were used to identify which covariates o ] Congetive Heare il m Similar to the interconnectedness of weight and certain chronic diseases, weight
(BMI category, patient demographics, socioeconomics and health status M: Undgowighe | and quality of life appear interrelated—each impact one another—with no clear
metrics) had a significant impact on quality of life, and the magnitude of those - CotmieDiene | b . S .
Pa— - Ipfipinng desclery m This study further illustrates the importance of maintaining a healthy weight.

: e iy | Rskof Fillog |

Hypertension Diabetes Arthiritis of the Hip or Knee | Mecbidly Obee o .
g Underwight g Normal Weight (Refrence Group) [—rc 1= sl
4 Overweight i Obese. El - - 2 0 2 48 B - 2 0 2 4
4 Morbidly Obese
“Notes: The OL for ke of residence, I Bl bores.
AARIP | Medicare Supplement Plans
insured by UnitedHealthcare £2012 UnitedHealtheare Servi
surance Company





<<
  /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


