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The Veterans Health Administration (VHA) Office of Informatics and Analytics 
(OIA), Health Informatics (HI) division was requested to a provide 5 minute 
formal oral testimony on the questions below: 
 

• How can the measure development process be improved? 
• How can measures better leverage Electronic Health Records (EHRs) 

capabilities? 
• How can the measurement infrastructure and data be leveraged for other 

types of improvement? 
 
Testimony from Keith Campbell: 
Ladies and gentlemen and members of the Committee, thank you for the 
opportunity to speak with you today regarding the issues of measure 
development. In my testimony, I will discuss how to enhance and leverage 
measures in a clinical context in ways that improve the patient’s experience of 
care, and the health of populations and may also lead to a reduction in per capita 
costs of health care that the Department of Veterans Affairs (VA), VHA strongly 
believes that improving the U.S. health care system requires simultaneous 
pursuit of these three aims.  
 
In our experience, it is clear that in order to achieve these goals, measure 
development can and must be improved. Measurement infrastructure and data 
capture that is coordinated with clinical decision support and predictive analytics 
within the HIT system will help to ensure a comprehensive approach to such 
improvement. This should lead to the highest quality of health care, both as a 
delivery system as well as with patient outcomes 
 
VA views the measurement development process as one that must first identify 
the desired data elements which are encoded for a particular measure, and then 
isolate the sources for that data within the EHR. The current process requires 
advance knowledge of what desired data element should be included in the HIT 
system, which results in decreased measure flexibility with regards in new data 
sets. 
 
Historically, the data element identification process has been significantly 
hampered by a lack of encoding standardization across health care delivery 
sites, health care delivery organizations, and health care information systems. As 
a result, implementers struggle with multiple encoding and messaging systems, 
overlapping semantics, inconsistent data representations and uncoordinated 
content and release cycles. Furthermore, the data elements typically used 
include billing diagnoses, labs and medications. Fine-grained clinical 
observations from the point of care are largely unavailable for measurement and 
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improvement activities. VA believes that measures can better leverage 
capabilities through extending standards and making them easy to implement.   
 
VHA, Office of Informatics and Analytics (OIA) currently has a pilot project which 
focuses on the collection of fine-grained, encoded clinical data from the point of 
care, such as symptoms presented at an outpatient visit, and uses that data for 
real-time clinical decision support, as well as for secondary uses including 
performance measurement for all aspects of clinical care. The project takes 
advantage of EHR capabilities including discrete data fields and the ability to 
monitor that clinical data over time through the EHR. 
 
With the challenges of scale and complexity in mind, OIA is focusing on how best 
to harmonize legacy and future health information systems, while also simplifying 
the overall system architecture so that problems of scale are more approachable. 
Our current activities seek to address these challenges through the development 
of a Simple Integrated Model (SIM) for representing encoded data and on 
Lightweight Expressions of Granular Objects (LEGO) to transform the data 
collected at the point of care as well as legacy data into SIM representations.  
 
The SIM uses the Systematized Nomenclature of Medicine (SNOMED) 
Terminology Model as its foundation, including EL++ description logic that 
SNOMED uses. Other terminologies, such as LOINC, NDF-RT and RX-NORM, 
are integrated into the SIM by transforming them into EL++ representations and 
handling them as SNOMED extensions.  
 
The EL++ representations, together with the SNOMED Modelers Style Guide, 
provide a foundation for post coordination of terminology content. Post 
coordination is an important capability that helps maximize coded content 
coverage. In addition, the use of an EL++ classifier enables us to represent these 
post coordinated expressions as single codes (which simplifies the scalable 
storage of these expressions in relational databases) while still allowing for class-
based retrieval and reporting of the encoded data (e.g. return all patients that 
presented to urgent care and had an acute pulmonary diagnosis).  
 
We use a simple representation for the LEGOs that are able to transform legacy 
form-based input into these EL++ expressions. These LEGOs, which are small 
xml structures that allow SNOMED expressions to be carried along with a little bit 
of context, consist of the following fields:  
 

 Discernible: A discernable is something that is perceptible by the senses 
or intellect. Negation within a discernable is not allowed and conditions 
support the negation of an entire discernable. A discernable is 
represented as an encoded SNOMED expression, represented by a single 
code after classification. 
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 Timing: Timing is a representation of the asserter's belief in the timing 
during which this assertion is valid. Timing can be represented as a point, 
a bound or an interval. 
 

 Qualifier: A qualifier serves to qualify a value. For example, a qualifier of 
"unknown, not asked" applied to a value of "null" makes the meaning of 
"null" more specific. This qualification allows representation of the HL7 null 
flavors, in addition to allowing a means to qualify substantive values with 
qualifiers such as "default," "patient entered" and "confirmed default." 
 

 Value: The value of a condition can be of several types. The first is 
numeric, which represents a point, bound or interval. An example of a 
numeric value is a patient’s pulse. Values may also be represented as an 
encoded expression or a Boolean, such as true or false. However, values 
must not be used to represent modifiers such as “severe” or “green,” 
which would instead be a part of the Discernable expression. 

 
Below is an example LEGO we used to represent the encoding from a legacy 
form item:  
 

Blue text<assertion> 
            Blue text <assertionUuid>black text724 Blue text </assertionUuid> 
            Blue text <pncs orange text name=red text "HISTORY_CARDIO_Non_Anginal_Chest_Pain_Exertion” 
                      Orange text id= red text "24220"/> 
            Blue text <discernable> 
                Blue text <concept orange text sctid= red text "274668005" orange text desc= red text "Non-cardiac chest pain"> 
                    Blue text <rel orange text sctid= red text "47429007" orange text type= red text "Associated with"> 
                        Blue text <concept orange text sctid= red text "309604004" orange text desc= red text "During exercise"/> 
                    Blue text </rel> 
                Blue text </concept> 
            Blue text </discernable> 
            Blue text <qualifier> 
                Blue text <concept orange text sctid= red text "108217004” 
                                orange text desc= red text "Interview, history AND/OR physical examination"/> 
            Blue text </qualifier> 
            Blue text <value> 
                Blue text <concept orange text sctid="52101004" orange text desc= red text "Present"/> 
            Blue text </value> 
 Blue text </assertion> 

 
To date, we have built approximately 1,500 LEGOs to support data capture and 
reuse for pressure ulcers and venous thromboembolism. Currently, we are 
constructing the back end data systems to store and query these granular 
observations. We have found that this approach is more flexible than historic 
“mapping” approaches. We are aware of, and are participating in, evaluating 
similar efforts to blend information and terminology modeling. We hope to 
contribute to any shared efforts that emerge in the future. 
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Thank you for your interest. I am happy to answer any questions now or as part 
of the panel as the Chair directs.  


	Office of the National Coordinator (ONC) Requested Testimony for Health Information Technology (HIT) Policy Committee’s (HITPC) and HIT Standards Committee, Washington, D.C., June 7, 2012
	The Veterans Health Administration (VHA) Office of Informatics and Analytics (OIA), Health Informatics (HI) division was requested to a provide 5 minute formal oral testimony on the questions below:
	 How can the measure development process be improved?
	 How can measures better leverage Electronic Health Records (EHRs) capabilities?
	 How can the measurement infrastructure and data be leveraged for other types of improvement?
	Testimony from Keith Campbell:
	Ladies and gentlemen and members of the Committee, thank you for the opportunity to speak with you today regarding the issues of measure development. In my testimony, I will discuss how to enhance and leverage measures in a clinical context in ways th...
	In our experience, it is clear that in order to achieve these goals, measure development can and must be improved. Measurement infrastructure and data capture that is coordinated with clinical decision support and predictive analytics within the HIT s...
	VA views the measurement development process as one that must first identify the desired data elements which are encoded for a particular measure, and then isolate the sources for that data within the EHR. The current process requires advance knowledg...
	VHA, Office of Informatics and Analytics (OIA) currently has a pilot project which focuses on the collection of fine-grained, encoded clinical data from the point of care, such as symptoms presented at an outpatient visit, and uses that data for real-...
	With the challenges of scale and complexity in mind, OIA is focusing on how best to harmonize legacy and future health information systems, while also simplifying the overall system architecture so that problems of scale are more approachable. Our cur...
	The SIM uses the Systematized Nomenclature of Medicine (SNOMED) Terminology Model as its foundation, including EL++ description logic that SNOMED uses. Other terminologies, such as LOINC, NDF-RT and RX-NORM, are integrated into the SIM by transforming...
	The EL++ representations, together with the SNOMED Modelers Style Guide, provide a foundation for post coordination of terminology content. Post coordination is an important capability that helps maximize coded content coverage. In addition, the use o...
	We use a simple representation for the LEGOs that are able to transform legacy form-based input into these EL++ expressions. These LEGOs, which are small xml structures that allow SNOMED expressions to be carried along with a little bit of context, co...
	Discernible: A discernable is something that is perceptible by the senses or intellect. Negation within a discernable is not allowed and conditions support the negation of an entire discernable. A discernable is represented as an encoded SNOMED expre...
	Timing: Timing is a representation of the asserter's belief in the timing during which this assertion is valid. Timing can be represented as a point, a bound or an interval.
	Qualifier: A qualifier serves to qualify a value. For example, a qualifier of "unknown, not asked" applied to a value of "null" makes the meaning of "null" more specific. This qualification allows representation of the HL7 null flavors, in addition t...
	Value: The value of a condition can be of several types. The first is numeric, which represents a point, bound or interval. An example of a numeric value is a patient’s pulse. Values may also be represented as an encoded expression or a Boolean, such...
	Below is an example LEGO we used to represent the encoding from a legacy form item:
	Blue text<assertion>            Blue text <assertionUuid>black text724 Blue text </assertionUuid>            Blue text <pncs orange text name=red text "HISTORY_CARDIO_Non_Anginal_Chest_Pain_Exertion”
	Orange text id= red text "24220"/>            Blue text <discernable>                Blue text <concept orange text sctid= red text "274668005" orange text desc= red text "Non-cardiac chest pain">                    Blue text ...
	orange text desc= red text "Interview, history AND/OR physical examination"/>            Blue text </qualifier>            Blue text <value>                Blue text <concept orange text sctid="52101004" orange text ...
	To date, we have built approximately 1,500 LEGOs to support data capture and reuse for pressure ulcers and venous thromboembolism. Currently, we are constructing the back end data systems to store and query these granular observations. We have found t...
	Thank you for your interest. I am happy to answer any questions now or as part of the panel as the Chair directs.


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'TaggedPDFnosampling'] 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 6.0 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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 1008.000]
>> setpagedevice


