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Table 1. Characteristic of study population (n = 1,257)

M 53 H M4z-

Number %
Sociodemographic factors
Age (yr) 40-64 622 49.5
65< 635 50.5
Sex Male 582 46.3
Female 675 53.7
Education Elementary school or lower 703 56.2
Middle school 192 15.4
High school 234 18.7
University or higher 121 9.7
Monthly house income” Lowest tertile 498 41.1
2nd to 4th tertile 563 46.5
Highest tertile 150 12.4
National health Insurance (NHI)/Medicaid NHI 1,129 90.0
Medicaid 116 9.3
Private health insurance No 493 39.3
Yes 738 58.9
Marital status’ Without spouse 320 25.5
With spouse 916 73.1
Residential area Urban 493 39.3
Rural 738 58.9
Health behavioral risk factors and health status
Self-reported health status Unhealthy 661 52.6
Average 329 26.2
Healthy 266 21.2
Lifetime smoker* No 725 57.7
Yes 526 41.9
Binge alcohol user No 965 76.8
Yes 288 22.9
Activity of moderate intensity§ Never 460 36.6
More than once in a week 790 62.9
Obesity Normal to overweight 668 53.6
Obese 578 46.4
Hypertesion No 559 445
Yes 698 55.5

"To derive income per adult equivalent, we defined as household ‘income / square root of person’; "The term ‘spouse’ refers to an individual
who is legally married or cohabiting, ‘without spouse’ refers to an individual who is single, divorced, or separated; *Lifetime smoker included
respondents who reported that they have smoked at least 100 cigarettes in their lifetime and now smoke; §Moderate—intensity activities as that
lasting 10 minutes or more and increasing heart rate slightly compared with sedentary lifestyle.
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Table 2. Factors associated with care of diabetic retinopathy” - Univariate analysis (n = 1,257)

% Univariate OR 95% CI
Sociodemographic factors

Age (yr) 40-64 66.1 1.0 (ref)

65< 60.2 0.8 0.62-0.98
Sex Male 65.8 1.0 (ref)

Female 60.7 0.8 0.64-1.01
Education Elementary school or lower 65.2 1.0 (ref)

Middle school 62.5 0.9 0.64-1.24

High school 61.5 0.9 0.63-1.16

University or higher 53.7 0.6 0.42-0.92
Monthly house income’ Lowest tertile 64.3 1.0 (ref)

2nd to 4th tertile 62.5 0.9 0.72-1.19

Highest tertile 61.3 0.9 0.61-1.29
National Health Insurance (NHI)/Medicaid NHI 63.8 1.0 (ref)

Medicaid 56.9 0.7 0.51-1.10
Private health insurance No 64.9 1.0 (ref)

Yes 62.3 0.9 0.71-1.13
Marital status* Without spouse 61.6 1.0 (ref)

With spouse 63.8 1.1 0.84-1.43
Residential area Urban 59.5 1.0 (ref)

Rural 70.9 1.7 1.28-2.14

Health behavioral risk factors and health status

Self-reported health status Unhealthy 58.9 1.0 (ref)

Average 67.2 1.4 1.08-1.89

Healthy 68.8 1.5 1.14-2.09
Lifetime smoker® No 61.2 1.0 (ref)

Yes 65.6 1.2 0.95-1.52
Binge alcohol user No 61.8 1.0 (ref)

Yes 67.7 1.3 0.98-1.72
Activity of moderate intensityn Never 63.0 1.0 (ref)

More than once in a week 63.0 1.0 0.79-1.27
Obesity Normal to overweight 63.8 1.0 (ref)

Obese 62.6 1.0 0.76-1.20
Hypertesion No 65.7 1.0 (ref)

Yes 61.0 0.8 0.65-1.03

*Subjects were asked the following question: “Have you ever had an eye examination (or fundus examination) for screening of diabetic
retinopathy within one year?” with response of “yes” and “no”; "To derive income per adult equivalent, we defined as household ‘income /
square root of person’; The term ‘spouse’ refers to an individual who is legally married or cohabiting, ‘without spouse’ refers to an individual
who is single, divorced, or separated; *Lifetime smoker included respondents who reported that they have smoked at least 100 cigarettes in
their lifetime and now smoke; "Moderate-intensity activities as that lasting 10 minutes or more and increasing heart rate slightly compared with
sedentary lifestyle.

Table 3. Factors associated with care of diabetic retinopathy - Multivariate analysis (n = 1,257)

Multivariate OR 95% CI

Age (yr) 40-64 1.0 (ref)

65< 0.7 0.51-0.85
Education Elementary school or lower 1.0 (ref)

Middle school 0.7 0.52-1.05

High school 0.7 0.53-1.02

University or higher 0.5 0.32-0.74
Residential area Urban 1.0 (ref)

Rural 1.7 1.32-2.24
Self-reported health status Unhealthy 1.0 (ref)

Average 1.7 1.25-2.23

Healthy 1.8 1.30-2.44

*Subjects were asked the following question: “Have you ever had an eye examination (or fundus examination) for screening of diabetic
retinopathy within one year?” with response of “yes” and “no”.
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=ABSTRACT=

Factors Associated with Screening for Diabetic Retinopathy in Diabetic
Patients Aged > 40 Years Using the KNHANES IV

Hyung Taek Lim, MD', Kyoung Sub Choi, MD, PhD’

Division of Preventive Ophthalmology, Department of Ophthalmology, Yonsei University College ofMedicineI, Seoul, Korea
Department of Ophthalmology, National Health Insurance Ilsan Hospitalz, Goyang, Korea

Purpose: To identify factors associated with care of diabetic retinopathy.

Methods: The fourth Korea National Health and Nutrition Examination Survey (KNHANES 1V) is a nationwide survey. This
survey included 1, 257 people aged 40 years and older with a history of diabetic mellitus who answered questions, “Within
one year, have you ever received eye examination (fundus photography) for screening diabetic retinopathy?” Factors that
affect care of diabetic retinopathy were identified using multiple logistic regression analysis.

Results: Among the 1,257 people aged 40 years and older, 464 (36.9%) received screening for diabetic retinopathy.
People aged 65 years and older (aOR = 0.7, 95% CI: 0.51-0.85) with university education (aOR = 0.5, 95% CI: 0.32-0.74)
were more likely to undergo screening for diabetic retinopathy compared to those in the reference category (40-64 years
old and those who had elementary school or lower education). People living in rural areas were less likely to undergo
screening for diabetic retinopathy compared to those living in urban areas (aOR = 1.7, 95% ClI: 1.32-2.24). Diabetic retin-
opathy screening was also associated with self-reported health status (ref: unhealthy [aOR = 1], fair [aOR = 1.7, 95% CI:
1.25-2.23], and healthy [aOR = 1.8, 95% CI: 1.30-2.44]).

Conclusions: To increase nationwide screening rates for diabetic retinopathy, more attention should be given to under-
served groups, particularly people aged between 40 and 64 years, those with a low education level, those living in rural
areas, and those with a positive attitude toward self-reported health status. These issues highlight the need for a new em-
phasis in health education and public health policies aimed towards these underserved groups.

J Korean Ophthalmol Soc 2012;53(4):516-521

Key Words: Diabetes care, Diabetic retinopathy screening, KNHANES, Socio-demographic factors

Address reprint requests to Kyoung Sub Choi, MD, PhD

Department of Ophthalmology, National Health Insurance Ilsan Hospital
#100 Ilsan-ro, Ilsandong-gu, Goyang 410-719, Korea

Tel: 82-31-900-0590, Fax: 82-31-900-0049, E-mail: 112697@nhimc.or.kr

vw . ophthalmology.org

521




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 true
  /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 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 /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


