Considerations for aligning HL7 Time concepts with an upper ontology
As part of the Ontolog group participation in discussion of the National Health Information Network RFI, we are providing information on how ontologies can assist in enabling the interoperability of patient health records.  At this point, we are focused on how existing and prospective health domain ontologies and taxonomies can be aligned with upper ontologies to improve the accuracy of conceptual information transfer among systems using different domain knowledge representations.
For this facet of that task, my immediate focus will be to determine how the representations of time in the HL7 terminology may be related to similar concepts in an upper ontology.

The remarks below are tentative, as they are based on an incomplete review of all time-related concepts in the HL7.  I would much appreciate any comments that can help clarify these issues, epecially if I have misinterpreted any of the HL7 specifications.

HL7 Information Request

I have looked at the lists of data types in the html files of the current HL7 Reference Model, and the classes in the rim.htm file.  I also found some definitions of the types in the XML files.  However, If there are any other files where relations between concepts are referenced or specified,  I would appreciate a pointer to the locations of such information.
There are a few additional questions I have:

Regarding the term “DataType”: is this intended to mean that the Type labels used here may be attached to field designators in documents, such as in XML-tagged documents?  Or are these intended merely as general terms for concepts?  Or both?

DataValue: can a data value be qualitative (e.g. color)?  I could not find color in the classification.  Where is that located?

In examining the files I can find in HL7, there are several issues regarding the classification of Time data types that can be discussed with the information I currently have.  Those issuee are discussed below.  If anyone has additional information relating to there concepts in HL7, or if I have misinterpreted the intended meanings of these concepts, please send me a note (cassidy@micra.com) or send a note to this list.
Time Representation

-------------------------

General comments on time representation:

   In order to represent time so as to be broadly compatible with many different databases, it is necessary to make at least the following distinctions:

  (1) Specific calendar times such as 12:00 Noon GMT on Feb. 5, 2005 need to be distinguished from a specific quantity of time, such as 20 minutes.

 (2) A relation between time points of before and after needs to be defined.

 (3) Relations between specific time intervals, such as coinciding, overlapping, or before/after, need to be defined.  The one relation, 
 (4) Recurring time intervals, such as days of the week or months of the year, need to be distinguished from time points, specific time intervals, and quantities of time.

    It may be best to have a classification where DataTypes have more than one parent type, as in the case where a TimeInterval may be both an Interval and a PhysicalQuantity.  If this violates the HL7 policy, I would appreciate a pointer to the policy statement.
Time Representation in HL7
There are three issues in the HL7 time categories that may need additional clarification or modification of the classification scheme to conform to more common practice in ontologies:

(1)  The meaning and placement of DataTypeGeneralTimingSpecification.
(2)  The classification of a DataTypePointInTime.
(3)  The notion of a specific quantity of time (e.g. 2 hours) is referenced with certain time relations on Events (e.g.  a lengthOfStayQuantity is of DataType PQ ), but there does not appear to be a specific DataType for a quantity of time, and the more general DataType PQ (physical quanitty) is referenced.  A specific datatype of “TimeQuantity” (or “TimeDuration”) would help to improve the specificity 
Within the HL7 data types the following (selected) portion of the taxonomy was noted:

DataTypeDataValue
DataTypeInterval

   DataTypeIntervalOfPhysicalQuantities 
   DataTypeIntervalOfPointsInTime

      DataTypeEventRelatedInterval
      DataTypeGeneralTimingSpecification

      DataTypePeriodicIntervalOfTime
DataTypeQuantity
   DataTypePhysicalQuantity
      DataTypeParametricProbabilityDistributionOfPhysicalQuantities
   DataTypePointInTime
It appears that DataTypePointInTime is intended to refer to a specific point in time on the calendar – a specific time location.
>> A quantity specifying a point on the axis of natural time. A point in time is most often represented as a calendar expression
  An interval of time points (DataTypeIntervalOfPointsInTime) would then also be a specific time location.

(1) 

DataTypeGeneralTimingSpecification  is defined as:

>> A set of points in time, specifying the timing of events and actions

and the cyclical validity-patterns that may exist for certain kinds of

information, such as phone numbers (evening, daytime), addresses (so

called "snowbirds," residing in the south during winter and north

during summer) and office hours.

There is a problem with this arrangement:  this appears to be a mixed category.  When used as a DataType for the relations effectiveTime or activityTime (e.g. Act.effectiveTime), it seems similar to DataTypeEventRelatedInterval, with DataType EIVL<TS>.  The instances of the parent class (Type) DataTypeIntervalOfPointsInTime are each a single interval of time, and this is consistent with its use in the effectiveTime relation.  But the other suggested instances of this class (evening, wintertime), are conceptually each themselves not single time intervals, rather they are classes of time intervals (i.e., all evenings, etc.).  For example, in the SUMO ontology, Monday is a subclass of TimeInterval, not an instance.  Thus this class (Type) would not fit into a schema where instances are intended to be individuals. This schema above can work for its intended purpose if users did not attempt to draw logical inferences from the subclass structure that is given here, but merely used the terms in a single restricted manner.

     Another question: since activityTime and effectiveTime are used, in the exampoles i have seen, as Time intervals, I am not clear why DataTypeEventRelatedInterval is not used as the DataType for these relations.      
     If this conceptual classification is intended to at some point map to other classifications, however, will be important to keep  the logical meanings consistent for all inherited instances within a subclass structure.  The repeated time intervals should be distinguished fomr the single time intervals.  In this case, there are two possibilities to modify the existing arrangement.  In both cases
(1)  the class (Type) DataTypeGeneralTimingSpecification can be left in its present position, but if the types of recurrent time interval are intended to be used (evening, Winter, Mondays from 9 to 5)  each should be entered as a subclass (subtype) of that class, rather than as instances.  Such subtypes will themselves have instances which are specific time intervals  (e.g., Monday, Feb. 7, 20005, GMT would be an instance of the class Monday), but perhaps more commonly the classes (e.g. Monday) would be the individual data elements that are used in medical records or other communications.

(2) If it is desired that all data elements used in data communications be instances of a designated data type, and must not be  subclasses, the class of  DataTypeGeneralTimingSpecification should be moved from its present position to a higher level in the DataType hierarchy, at the same level as  DataTypeIntervalOfPointsInTime, and a new class of DataTypeRepeatedTimeInterval could be created.  Then each instance of this class , though it is also conceptually a class, could be used as a data value while conforming both to the general schema, and to a strict logical inheritance rule that will enhance interoperability.
On the related Type DataTypePeriodicIntervalOfTime, I could not find the notes describing its intended meaning, and it is not clear how this differs from DataTypeGeneralTimingSpecification.  Perhaps this is intended to represent strictly periodic intervals?  or blocks of time, such as one week?  The definition or a pointer to the definition of this concept would be helpful.

(2) 
DataTypePointInTime
   This could be considered as a type of Quantity, but the distinction should be made between Time Location – a specific time point or Time Interval on the calendar, and a quantity of time.  A time point, as defined here, would be a Time Location, not a quantity of time.

(3) 

     Is there an existing time length specification??

    If not, I would suggest creating DataTypeTimeDuration under DataTypePhysicalQuantity.
Note that time duration  is also used in calculating rates as: Account.InterestRateQuantity and SubstanceAdministration.rateQuantity – but is referenced generically as PQ.  Time duration is an important concept and should be among the DataTypes.
