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Status

This is an incomplete draft document intended as a basis for discussion and further development in Working Groups of the SNOMED International Standards Board and HL7. It attempts to present and discuss relevant issues but does not express a formal position of any group or organization.
Introduction
This paper arises from long running discussion of the appropriate way to express clinical findings (including the presence or recorded absence of symptoms, signs and disorders) using codes from clinical terminologies
 in HL7 Clinical Statements based on specializations of the Act class from the HL7 Reference Information Model.

The debate centers on how codes from particular parts of the SNOMED CT hierarchy should be applied to HL7v3 Acts. The objective is to enable effective and unambiguous combination of the semantics of the HL7 Version 3 Reference Information Model with the SNOMED Clinical Terms Concept Model. 

The requirement for guidance on this arises from the large number of organizations currently developing clinical information solutions that require the communication of SNOMED CT encoded clinical information. In the absence of agreed guidance it is likely that the potential semantic power combining a standard reference information model with modelled terminology will be diluted or lost in a non-standard binding between these elements.
The HL7 TermInfo Project has reached a consensus on many of the areas in which guidance is needed. However, specific issues of the use of the “code” and “value” attributes of the Observation class have proved contentious. While a single approach would be ideal the HL7 TermInfo Project Team consider that the primary goal is to ensure that if two approaches need to be supported then there should be clear rules on transformation between representations. 

Background
The HL7 RIM specifies classes that have structural attributes which provide high-level semantics and must be taken from HL7 Vocabularies. In addition, each class has a variety of attributes that are used to provide more specific instance level information. Some of these attributes permit the inclusion of codes from external terminologies.

The focus of this topic is on the Act class and its specializations, in particular the Observation specialization. The high-level structural semantics of these classes are provided by the classCode and moodCode. It is agreed by all parties to this discussion that the combined effect of any external codes applied to an Act should not result in a conflict with the high-level meaning of the structural attributes. That is to say that any SNOMED CT encoding should refine the meaning of the Act.

· For example, a SNOMED CT expression applied to the “code” attribute of the HL7 Procedure class should clearly represent a procedure as specified by the HL7 RIM.
In the case of an HL7 Observation class there is similarly agreement that the meaning of coded representation within that class should be consistent with HL7 RIM definition of an Observation. The point of disagreement relates to which attribute or attributes within the Observation class should be used to convey that SNOMED CT encoded meaning.

Statements in a clinical record
A clinical record consists of statements related directly or indirectly to the health of a patient. The discussion in the HL7v3 definition of the Act class (see 9.1.1) makes it clear that this class and its specializations are intended to be used to convey these statements.
Some statements relate to actions taken or requested as part of the provision of care. These actions may include procedures, investigations, referrals, encounters, supply and administration of medication. In the case of these statements, SNOMED CT expressions which focus on procedures concepts provide appropriate content for the “code” attribute of the relevant Act class specialization
. There is a consensus on this within HL7 TermInfo which has not been challenged by ballot comments.
Other statements in a clinical record relate to information found or derived in a variety of ways during the delivery of care.  For the purpose of this paper, these statements will be referred to as “statements about clinical findings”. The way in which “statements about clinical findings” are represented forms the main focus of this paper because there has been disagreement about the way in which the coded representation of such statements is expressed in the “code” and “value” attributes of the Observation class.
Statements about clinical findings

Statements about clinical findings can be divided into two categories.

A. Statements about findings in which two facets are clearly distinct

1. The action taken to make the finding (and/or the property about which the property was observed)
2. The result of the observation

Examples:

· Measurement of serum haemoglobin (1) = 14 g/dl (2)

· This example follows the formal RIM semantics.

· Body weight (1) = 75 Kg (2)

· This example is not in line with strict interpretation of the formal RIM definition in which the Observation.code is the action taken to make the observation. However, it is a more familiar form in real-world clinical statements about many observations. A possible bridge between these two views is to regard the name of the property observed (i.e. “body weight”) as implying the action to measure or observe that property.
B. Statements about findings that are often captured as a single “nominalized” expression

· The fact that a statement is often nominalized does not mean it consists of a single atomic item of information. Many such statements can be readily divided into several identifiable facets. However, unlike statements of type A, there are different views on how the semantics of the facets of these statements might be divided between the “code” and/or “value” attributes of the observation class.
Examples:

The following examples are statements that might appear in clinical records. In each case they assert a finding in relation to the “record target”. Specific issues with each of these examples are discussed in the following sections.
Record target … 

i. has a fracture of her left femur
ii. is complaining of pain in his right knee for the last two days

iii. reports that she had a heart attack in January 2001

iv. may have pernicious anaemia
v. has an aortic ejection murmur
vi. has normal visual accuity
Options for representing nominalized findings

Several ways in which nominalized findings could be represented in HL7v3 have been identified. This section summarizes the options identified. 

Representations using Observation.code and Observation.value

The HL7 Observation class includes two distinct attributes “code” and “value” which are used in representing observations in which there is a clear distinction between the action of observing (or the property observed) and the resulting value. To apply this model to a nominalized statement requires a decision on which aspects of the meaning of the statement are expressed in each of these attributes.
Rationale
Nominalized statements represent types of observation. The HL7 RIM Observation class includes both a “code” and “value” attribute. The “value” attribute is the most signification extension that distinguishes the Observation class specialization from the more general Act class. Furthermore, the RIM specifies vocabulary domains for the code and value attributes that seem to require both attributes to be present to represent any Observation in Event mood.

Variants

Five variants of this approach are identified in the following subsections.  The first of these follows the letter of the current documentation of the RIM. The others are alternatives uses of code-value combinations, suggested at various times during discussions of this topic
.
Observation.code and value used as specified in RIM documentation
· Observation.code – The action undertaken in making the observation
· Observation.value – The result of the making the observation (i.e. the finding)

Example

· Observation code=”auscultation” value=”aortic ejection murmur”
Key Issues

The nature of a statement is that it may not be clear where the nominalized statement can or should be so divided. In some applications information may be entered or structured in ways that permit this. However, in respect of nominalized statements, SNOMED CT implementation guidance stresses the use of representations that allow selective retrieval based on effective subsumption testing of the recorded concepts. This emphasis leads to guidance on representation of findings that focuses on the semantic context of the recorded clinical situation with the action or method by which the information was obtained regarded as a refinement.
The arbitrary nature of the way in which granularity is split may also be an issue. The statement in the example above could in theory be expressed with more or less of the specificity in the code:

· Observation code=”auscultation of aortic area” value=”ejection murmur”
· Observation code=”CVS examination” value=”aortic ejection murmur on auscultation”.
Although SNOMED CT can express the individual concepts in these expressions the semantic equivalence between them depends on interpretation (e.g. is an ”ejection murmur” heard during ”auscultation of aortic area” always necessarily an “aortic systolic ejection murmur”). 
Code as the property or thing about which the value states a finding
· Observation.code – The property or thing about which an observation is made
· Observation.value – The specific finding
Example

· Observation code=”heart sounds” value=”aortic ejection murmur”
Key Issues

This is similar to the approach described in 6.1.1 but the observation action is replaced with a named property. The same general issues apply in terms of determining how to make the split and the allocation of semantic specificity between the code and value. 

Code as a potential finding which is confirmed by a value
· Observation.code – The potential finding 
· Observation.value – The presence/absence or severity/extent of the finding
Key Issues

This approach can be regarded as one extreme of the approach described in 6.1.2. In this case, the code specifies the property observed so specifically that value is only used to assert whether or not (or to what extent) that observation was true.  The general issues that apply to 6.1.1 and 6.1.2 thus also apply to this approach.
This presumes that codes in the terminology express finding concepts in a neutral manner without specifying presence, absence, severity and extent. The SNOMED CT concept model includes provision for explicit representation of the situation (or context) in which a finding is used (e.g. presence, absence, past, current, etc) and also allows refinement in terms of severity. Requiring a value to be applied to expressions that already encapsulate this information adds nothing and may introduce ambiguity and opportunities for misunderstanding (e.g. double negation).
Code as a semantically significant category of observation

· Observation.code – A semantically significant category of observation
e.g. “past medical history”, “family history”, “differential diagnosis”, etc

· Observation.value – The finding that applies in a manner determined by the context expressed by the Observation.code
Examples

· Observation code=”past medical history” value=”myocardial infarction”
· Observation code=”family history” value=”myocardial infarction”
· Observation code=”differential diagnosis” value=”myocardial infarction”
Key Issues

This approach can be regarded as the other extreme of the approach described in 6.1.2. In this case, the code specifies the property observed very generally and the value provides almost all the semantic detail. However, as the examples above illustrate, the finding expressed by the value cannot be correctly interpreted without taking account of the code. The general issues that apply to 6.1.1 and 6.1.2 thus also apply to this approach.

An additional issue is the potential for unrecognized overlap between semantically significant categories (as used in this approach) and the organizing or administrative categories used in the approach described in 6.1.5. Failing to distinguish these means that some clinically equivalent statements may be interpreted as different or that significant differences between statements may be overlooked.

Code as a organizing or administrative category of observation

· Observation.code – An organizing or administrative category of observation

e.g. “primary diagnosis”, “discharge diagnosis”, “respiratory symptoms”, etc

· Observation.value – The remaining or specific semantics of the statement.

Examples

· Observation code=”primary diagnosis” value=”(patient has) myocardial infarction”
· Observation code=”discharge diagnosis” value=”(patient has) myocardial infarction”
· Observation code=”respiratory symptoms” value=”(patient complains of) shortness of breath”

· Observation code=”presenting problem” value=”(patient complain of) shortness of breath”

Key Issues

This approach is subtly, but significantly, different from the approach described in 6.1.4. In these examples the categories are used either to organize the record (e.g. to display it or relate it to a care plan) or for administrative reasons to indicate that a given diagnosis should be used for billing, for statistics, etc.
One potential issue with this approach is the risk of failing to distinguish between the organizing or administrative categories (used in this approach) and semantically significant categories described in 6.1.4. As noted in the previous section this may lead to overlooking difference or missing equivalence between statements.
An additional issue here is the temporal transience of the assignment of a finding to some types of categories. The presenting problem may also be the clinical diagnosis and may become the primary discharge diagnosis. During a subsequent admission there may be a new presenting diagnosis. The previous diagnosis may just be past history or may be a persisting current problem. Therefore, binding each stated finding to a single category, while rational in a episode centric record, is less appropriate in a longitudinal patient record.

The examples, in this section and 6.1.4 suggest that particular sets of categories are “semantically significant” while others are “organizing or administrative”. However, the distinction is not really that clear cut. An apparently “semantically significant” category can be rendered merely organizing if the value expresses the fully contextualized situation. Thus for example:

· Observation code=”past medical history” value=”(patient has) past history of - myocardial infarction”.
· Observation code=”family history” value=”(patient has) family history of - myocardial infarction”.
· Observation code=”differential diagnosis” value=”(patient has) possible diagnosis of -  myocardial infarction”.
At first glance this approach may appear to be similar to the value only approaches (see 6.2), because the meaning of the statement is fully expressed in the “value” attribute. However, instances of observation that apply the “value” only option indicate unequivocally that all the semantics is in the “value” attribute (by use of a fixed value for the “code” attribute or by absence of this attribute). In contrast, this approach allows for a value-set of semantically insignificant categories to be used in the “code” attribute. These categories must somehow be distinguished from the semantically significant uses of the “code” attribute in the typical laboratory observation or clinical measurement where the code is used to indicate the measurement (or property) to which the value applies.

Code as information known before the observation

· Observation.code – as what was known before the observation

· Observation.value – representing what was known after the observation

Rationale

An observation that is made (“event” mood) can be regarded as fulfilling an observation intention (“intention” mood). Similarly each observation intention can be regarded as fulfilling an observation in “definition” mood.  Based on this the suggestion has been made that the Observation.code should represent that aspect of the observation that is known (or knowable) in the intention mood. The Observation.value is the result of the investigation that is not known until the observation has been carried out.

In practical terms the definition of a care plan (or other structured set of guidelines) determines the use of the code and value in a given instance.

This offers a way to determine the aspect of a nominalized statement that should be expressed in the code.  The code in this approach is used to associate the instance of an event of observation with a definition expressed in a care plan or an intention expressed in a decision to apply this care plan to a patient.

Key Issues

This approach addresses the use case of structured data collection as part of a care plan. In the resulting observations instances (in event mood) the division of semantics between the code and value will still fit one of the patterns specified in the previous subsections. 

If the full semantics of the statement is expressed in the value (i.e. the “code” attribute is used as an organizing category, with the specific role of linking back to the care plan and intention) the issues raised in 6.1.5 need to be addressed. In particular, the issue of distinguishing these uses of the “code” attribute from the semantically significant uses of the same attribute in the case of measurements or other observations with distinct values.

On the other hand, if the code modifies (or may in some cases modify) the meaning expressed in the “value” attribute, the issues noted in 6.1.1 to 6.1.4 would seem to apply.
All the finding semantics in the value

In cases of nominalized statements do not attempt to split the semantics. Instead represent all the relevant semantics in the value attribute.

Rationale

If a clear separation cannot be made between the action (code) and the result (value), then it has been suggested that action involved in a nominalized statement is simply the action of observing at finding (or perhaps asserting an observation of a finding). Therefore the “code” attribute carries no specific information and can be omitted or has a fixed value and the coded representation of the result of that general observation is expressed in the “value” attribute. 

For example:

classCode=OBS value=”the patient has a systolic ejection murmur”
Variants

Two distinct variants of this approach are discussed in the following subsections.

No Observation.code - finding semantics in value

· Observation.code – Omitted 
· Observation.value – The full coded expression of the nominalized statement
Key Issues
The primary issue with this approach arises not from the rule but from potential exceptions to the rule. If in some instances the “code” attribute is included while the “value” contains a SNOMED CT concept that represents the same finding, does this alter the meaning of the finding in those cases? If so then the same issues apply as in the combined approaches. 
A secondary point here is that SNOMED CT allows the method by which a finding is derived to qualify a finding. In these cases, the more detailed nature of the action would appear in the value attribute. For example:

classCode=OBS value=”the patient has a systolic ejection murmur”

<qualifier> name=”finding method” value=”auscultation” </qualifier>

Fixed value for Observation.code code - finding semantics in value

· Observation.code – Fixed code meaning something like “statement made”

· Observation.value – The full coded expression of the nominalized statement
Key Issues

The use of a fixed “code” in all cases where the coded representation of the value states a nominalized finding, is in effect similar to omitting the “code” attribute in these cases. The main difference is that a fixed code provides an explicit indication that the “value” is to be interpreted as a nominalized statement. This approach may be simpler to validate than the omission of the attribute.
All the finding semantics in the code

In cases of nominalized statements do not attempt to split the semantics. Instead represent all the relevant semantics in the “code” attribute.  

Rationale

The full meaning of a nominalized statement can be captured in a single coded representation (e.g. using a post-coordinated SNOMED CT expression). Therefore, there is no need to apply a value to this code to make it meaningful.

Variants

Three distinct variants of this approach are discussed in the following subsections.

No Observation.value - finding semantics in code

· Observation.code  – The full coded expression of the nominalized statement.
· Observation.value – Omitted on the grounds that it adds no information to the semantics expressed in code

Key Issues
The code attribute if present is required to be a subtype of the classCode. In the observation class this strictly means it should be a subtype of the “act of making an observation”. Concern has been expressed that a nominalized finding is not a type of action but rather the result of an action and that this approach is thus contrary to RIM semantics. For example:
classCode=OBS code=”the patient has normal visual acuity”

An alternative view is that the assertion of a finding is itself an action which may be based on other unspecified action or set of actions. The SNOMED CT model in this respect allows such a statement to be refined by applying a “finding method” where the record author chooses to specify the basis of the assertion.
This may or may not be significant in practical implementations.
Use unspecialized Act class for nominalized findings

· Act.code  – The full coded expression of the nominalized statement.
Key Issues
The classCode would be either “ACT” or a subtype that did not relate to a specialized physical RIM class. Consequently two similar or related statements could appear in disjoint classes. For example:

classCode=ACT code=”the patient has normal visual acuity”

classCode=OBS code=”measurement of patient’s visual acuity” value=”6/6”

This may or may not be significant in practical implementations.

New Act class specialization for nominalized finding

Create a new Act class specialization for nominalized findings. This specialization might be called “Finding” (this may not be the best name but it will be used here. It would not have a “value” attribute and would specifically indicate that the code attribute be used to represent the semantics of a nominalized statement.
· Finding. code  – The full coded expression of the nominalized statement.
Key Issues
The classCode would be a subtype of “ACT” that was disjoint from “OBS” consequently two similar or related statements could appear in disjoint classes. For example:

classCode=FIND code=”the patient has normal visual acuity”

classCode=OBS code=”measurement of patient’s visual acuity” value=”6/6”

This may or may not be significant in practical implementations.

General comments on code systems and post-coordination
Code systems for dual attribute representations

In the cases where a nominalized statement is represented by codes in both the “code” and “value” attributes of the observation, a question arises about whether the source code system for these each of these attributes should be the same or different.

In relation to the consideration of SNOMED CT, it has been suggested that in some cases the “code” attribute might be from another terminology (e.g. LOINC). There are cases where such combinations might reasonably be considered. However, different assumptions made by different code systems about the meaning of concepts may lead to problems in resolving the combined meaning.
The actual source code lists from which attributes are populated need not necessarily be the same, but in cases where combinations are used the concept models underlying the two code system need to be consistent so that the composite meaning is not ambiguous. Ideally such alignment would be the subject of agreement between those responsible for the terminologies that are combined in this way rather than applied by an HL7 committees. However, in the absence of such an ideal solution, HL7 should provide guidance on those cases in which such combinations are considered safe and reasonable.
Post-coordination in single attribute representations

Where a single attribute is used to represent the semantics of a statement, the coded representation may be post-coordinated (i.e. using qualifiers applied the root code).  This permits relatively simple codes to be combined to represent more detailed instance level statements. Current HL7 guidance indicates that post-coordination should use qualifier names and values derived from the same code system.
SNOMED CT fully supports this approach to post-coordination and its model includes provision for unambiguous explicit representation of contextual information. For example, the statements about a patient can be made explicitly in a single post-coordinated expression: 

Patient has …

· … past history of asthma

· … asthma
· … a family history of asthma

· … no family history of asthma

Although the concept model of SNOMED CT, is rich it is also continuing to grow. This evolutionary growth arises from a recognized incompleteness in the model. It follows that some detailed clinical statement may as yet not be capable of full expression in line with the SNOMED CT concept model.  However, to enable growth of expressivity without loss of semantic operability, any additional qualifications need to be managed in a consistent manner. 

This requirement for consistency does not necessarily mean that all types of qualifications must be sanctioned by SNOMED. However, care should be taken not to introduce either ambiguity or unrecognized redundancy. Recognized redundancy need not be deprecated if clearly understood, reproducible rules exist for transformations that demonstrate equivalence.
Post-coordination within individual attributes of dual representations

In dual attribute representations it would be possible for both the “code” and “value” to contain post-coordinated expression. However, allowing this is likely to increase the risks of redundancy, overlap and contention between the two attributes. Therefore, if a dual attribute approach is adopted, the manner in which the two attributes are constrained will need careful consideration.
Exploration of the nominalized finding examples
[Author’s note – this section is incomplete in terms of the discussion and examples]

Patient has a fracture of her left femur

Discussion

This statement asserts the presence of a finding or diagnosis of a fracture in a specified bone.

The first approach to attempt is to split the meaning between a code indicating the action and a value asserting the resulting finding from that action.

This statement does not specify the action taken to establish the finding. The action may be implied by other statements in the same record (for example a record of a radiology request). There are various ways in which this finding might have been made. For example this it could be based on clinical examination, viewing of a radiographic image, a report from another clinician (e.g. part of a referral note) or a combination of these and other factors. 

An argument can be advanced that rather than relying on implication of surrounding statement the HL7 observation should be required to must specify the action. This would seem to place a major constraint on system design to ensure capture of this information explicitly for every statement. From a clinical audit perspective a case may be made for challenging questions such as “what makes you say that?”. However, to make this a prerequisite for every statement would seem to disqualify HL7v3 as a practical standard for communicating the majority of real-world clinical information.

Examples

Table 1. Fracture of left femur using “code” attribute (no value) with default context

	<observation classCode="OBS" moodCode="EVN">


<code code="71620000" displayName="fracture of femur" codeSystem="2.16.840.1.113883.6.96">



<originalText>




fracture of left femur


</originalText>



<qualifier>




<name code="272741003" displayName="laterality"/>




<value code="7771000" displayName="left"/>



</qualifier>


</code>


<statusCode code="COMPLETE"/>


<effectiveTime value="200608291100"/>

</observation>

	See Table 2 for the same example with context stated explicitly. All subsequent examples state context explicitly using a concept from the “situations with explicit context hierarchy.


Table 2. Fracture of left femur using “code” attribute (no value) with explicit context
	<observation classCode="OBS" moodCode="EVN">


<code code="373573001" displayName="clinical finding present" codeSystem="2.16.840.1.113883.6.96">



<originalText>




fracture of left femur


</originalText>



<qualifier>




<name code="246090004" displayName="associated finding"/>




<value code="71620000" displayName="fracture of femur">





<qualifier>






<name code="272741003" displayName="laterality"/>






<value code="7771000" displayName="left"/>





</qualifier>




</value>



</qualifier>


</code>


<statusCode code="COMPLETE"/>


<effectiveTime value="200608291100"/>

</observation>

	This is semantically identical to Table 1. The standard transform rules for SNOMED CT generate the same normal form for both these representations. However, rather than accepting the default context (or present) this has been explicitly stated.


Table 3. Fracture of left femur using “value” attribute representation (absent code)

	<observation classCode="OBS" moodCode="EVN">


<value code="373573001" displayName="clinical finding present" codeSystem="2.16.840.1.113883.6.96">



<originalText>




fracture of left femur


</originalText>



<qualifier>




<name code="246090004" displayName="associated finding"/>




<value code="71620000" displayName="fracture of femur">





<qualifier>






<name code="272741003" displayName="laterality"/>






<value code="7771000" displayName="left"/>





</qualifier>




</value>



</qualifier>


</value>


<statusCode code="COMPLETE"/>


<effectiveTime value="200608291100"/>

</observation>

	This is the same as Table 2 but with the semantics in the “value” attribute rather than the code. The “code has been omitted.


Table 4. Fracture of left femur using “value” attribute representation (fixed code)

	<observation classCode="OBS" moodCode="EVN">


<code code="397747003" displayName="assertion" codeSystem="2.16.840.1.113883.6.96">



<!-- assertion is just used for example – probably better to define an HL7 code for this -->


<value code="373573001" displayName="clinical finding present" codeSystem="2.16.840.1.113883.6.96">



<originalText>




fracture of left femur


</originalText>



<qualifier>




<name code="246090004" displayName="associated finding"/>




<value code="71620000" displayName="fracture of femur">





<qualifier>






<name code="272741003" displayName="laterality"/>






<value code="7771000" displayName="left"/>





</qualifier>




</value>



</qualifier>


</value>


<statusCode code="COMPLETE"/>


<effectiveTime value="200608291100"/>

</observation>

	This is the same as 
Table 3
 but with a fixed “code” attribute rather than omitting this attribute. 


Patient is complaining of pain in his right knee for the last two days

Discussion

Examples

Table 5. complaining of pain in his right knee using single attribute SNOMED CT coded representation

	<observation classCode="OBS" moodCode="EVN">


<code code="373573001" displayName="clinical finding present" codeSystem="2.16.840.1.113883.6.96">



<originalText>




complaining of pain in right knee


</originalText>



<qualifier>




<name code="246090004" displayName="associated finding"/>




<value code="30989003" displayName="knee pain">





<qualifier>






<name code="272741003" displayName="laterality"/>






<value code="24028007" displayName="right"/>





</qualifier>





<qualifier>






<name code="419066007" displayName="finding informer"/>






<value code="410604004" displayName="subject of record"/>




</qualifier>




</value>



</qualifier>


</code>


<statusCode code="COMPLETE"/>


<effectiveTime>



<low value="20060827"/>



<high value="20060829"/>


</effectiveTime>

</observation>

	The fact that the pain is being complained of is expressed by the “finding informer” attribute. The same information could be provided by an “informer” participation.


Patient reports that she had a heart attack in January 2001
Discussion

Examples

Table 6. reports that she had a heart attack in January 2001 using code attribute

	<observation classCode="OBS" moodCode="EVN">


<code code="417662000" displayName="past history of clinical finding"
 



codeSystem="2.16.840.1.113883.6.96">



<qualifier>




<name code="246090004" displayName="associated finding"/>




<value code="22298006" displayName="heart attack"/>



</qualifier>



<qualifier>




<name code="419066007" displayName="finding informer"/>




<value code="410604004" displayName="subject of record"/>



</qualifier>


</code>


<statusCode code="COMPLETE"/>


<effectiveTime value="200101"/>

</observation>

	In this example the situation “past history of clinical finding” is used to indicate this is a past condition of the patient rather than a current one.

The fact that the past history is reported by the patient (rather than derived from other sources) is expressed by the “finding informer” attribute. The same information could be provided by an “informer” participation.


Patient may have pernicious anaemia

Discussion

Examples

Table 7. may have pernicious anaemia using code attribute

	<observation classCode="OBS" moodCode="EVN">


<code code="162571008" displayName="suspected condition" codeSystem="2.16.840.1.113883.6.96">



<originalText>




may have pernicious anaemia


</originalText>



<qualifier>




<name code="246090004" displayName="associated finding"/>




<value code="84027009" displayName="pernicious anemia"/>



</qualifier>


</code>


<statusCode code="COMPLETE"/>


<effectiveTime value="200608301827"/>

</observation>

	In this example the situation “suspected condition” is used to indicate this is possible diagnosis rather than a finding that the author is confident is true.


Patient has an aortic ejection murmur

Discussion

Examples

Table 8. Aortic ejection murmur using code attribute

	<observation classCode="OBS" moodCode="EVN">


<code code="373573001" displayName="clinical finding present">



<originalText>




aortic ejection murmur


</originalText>



<qualifier>




<name code="246090004" displayName="associated finding"/>




<value code="248675005" displayName="aortic ejection murmur"/>



</qualifier>


</code>


<statusCode code="COMPLETE"/>


<effectiveTime value="200608301837"/>

</observation>


Annex A Reference documentation

A.1. Relevant HL7 Documentation

A.1.1 Definition of Act (from current HL7 RIM documentation)

A record of something that is being done, has been done, can be done, or is intended or requested to be done.

Examples: The kinds of acts that are common in health care are (1) a clinical observation, (2) an assessment of health condition (such as problems and diagnoses), (3) healthcare goals, (4) treatment services (such as medication, surgery, physical and psychological therapy), (5) assisting, monitoring or attending, (6) training and education services to patients and their next of kin, (7) and notary services (such as advanced directives or living will), (8) editing and maintaining documents, and many others. 

Discussion and Rationale: Acts are the pivot of the RIM; all domain information and processes are represented primarily in Acts. Any profession or business, including healthcare, is primarily constituted of intentional actions, performed and recorded by responsible actors. An Act-instance is a record of such an intentional action. Intentional actions are distinguished from something that happens by forces of nature (natural events). Such natural events are not Acts by themselves, but may be recorded as observed (Observation). 

Acts connect to Entities in their Roles through Participations and connect to other Acts through ActRelationships. Participations are the authors, performers and other responsible parties as well as subjects and beneficiaries (which includes tools and material used in the performance of the act, which are also subjects). The moodCode distinguishes between Acts that are meant as factual records, vs. records of intended or ordered services, and the other modalities in which act can appear. 

One of the Participations that all acts have (at least implicitly) is a primary author, who is responsible of the Act and who "owns" the act. Responsibility for the act means responsibility for what is being stated in the Act and as what it is stated. Ownership of the act is assumed in the sense of who may operationally modify the same act. Ownership and responsibility of the Act is not the same as ownership or responsibility of what the Act-object refers to in the real world. The same real world activity can be described by two people, each being the author of their Act, describing the same real world activity. Yet one can be a witness while the other can be a principal performer. The performer has responsibilities for the physical actions; the witness only has responsibility for making a true statement to the best of his or her ability. The two Act-instances may even disagree, but because each is properly attributed to its author, such disagreements can exist side by side and left to arbitration by a recipient of these Act-instances. 

In this sense, an Act-instance represents a "statement" according to Rector and Nowlan (1991) [Foundations for an electronic medical record. Methods Inf Med. 30.] Rector and Nowlan have emphasized the importance of understanding the medical record not as a collection of facts, but "a faithful record of what clinicians have heard, seen, thought, and done." Rector and Nowlan go on saying that "the other requirements for a medical record, e.g., that it be attributable and permanent, follow naturally from this view." Indeed the Act class is this attributable statement, and the rules of updating acts (discussed in the state-transition model, see Act.statusCode) versus generating new Act-instances are designed according to this principle of permanent attributable statements. 

Rector and Nolan focus on the electronic medical record as a collection of statements, while attributed statements, these are still mostly factual statements. However, the Act class goes beyond this limitation to attributed factual statements, representing what is known as "speech-acts" in linguistics and philosophy. The notion of speech-act includes that there is pragmatic meaning in language utterances, aside from just factual statements; and that these utterances interact with the real world to change the state of affairs, even directly cause physical activities to happen. For example, an order is a speech act that (provided it is issued adequately) will cause the ordered action to be physically performed. The speech act theory has culminated in the seminal work by Austin (1962) [How to do things with words. Oxford University Press]. 

An activity in the real world may progress from defined, through planned and ordered to executed, which is represented as the mood of the Act. Even though one might think of a single activity as progressing from planned to executed, this progression is reflected by multiple Act-instances, each having one and only one mood that will not change along the Act-instance's life cycle. This is because the attribution and content of speech acts along this progression of an activity may be different, and it is often critical that a permanent and faithful record be maintained of this progression. The specification of orders or promises or plans must not be overwritten by the specification of what was actually done, so as to allow comparing actions with their earlier specifications. Act-instances that describe this progression of the same real world activity are linked through the ActRelationships (of the relationship category "sequel"). 

Act as statements or speech-acts are the only representation of real world facts or processes in the HL7 RIM. The truth about the real world is constructed through a combination (and arbitration) of such attributed statements only, and there is no class in the RIM whose objects represent "objective state of affairs" or "real processes" independent from attributed statements. As such, there is no distinction between an activity and its documentation. Every Act includes both to varying degrees. For example, a factual statement made about recent (but past) activities, authored (and signed) by the performer of such activities, is commonly known as a procedure report or original documentations (e.g., surgical procedure report, clinic note etc.). Conversely, a status update on an activity that is presently in progress, authored by the performer (or a close observer) is considered to capture that activity (and is later superceded by a full procedure report). However, both status update and procedure report are acts of the same kind, only distinguished by mood and state (see statusCode) and completeness of the information.

A.1.2 Definition of Observation (from current HL7 RIM documentation)

An act that is intended to result in new information about a subject. The main difference between observations and other acts is that it has a value attribute that is used to state the result of the assessment action described in Act.code. 

Discussion: Structurally, many observations are name-value-pairs, where the Observation.code (inherited from Act) is the name and the Observation.value is the value of the property. Such a construct is also known as a "variable" (a named feature that can assume a value); hence, the Observation class is always used to hold generic name-value-pairs or variables, even though the variable valuation may not be the result of an elaborate observation method. It may be a simple answer to a question or it may be an assertion or setting of a parameter. 

As with all Act statements, Observation statements describe what was done, and in the case of Observations, this includes a description of what was actually observed ("results" or "answers"); and those "results" or "answers" are part of the observation and not split off into other objects. 

The method of action is asserted by the Observation classCode or its subclasses at the least granular level, by the Observation.code attribute value at the medium level of granularity, and by the attribute value of observation.methodCode when a finer level of granularity is required. The method in whole or in part may also appear in the attribute value of Observation.value when using coded data types to express the value of the attribute. Relevant aspects of methodology may also be restated in value when the results themselves imply or state a methodology. 

An observation may consist of component observations each having their own Observation.code and Observation.value. In this case, the composite observation may not have an Observation.value for itself. For instance, a white blood cell count consists of the sub-observations for the counts of the various granulocytes, lymphocytes and other normal or abnormal blood cells (e.g., blasts). The overall white blood cell count Observation itself may therefore not have a value by itself (even though it could have one, e.g., the sum total of white blood cells). Thus, as long as an Act is essentially an Act of recognizing and noting information about a subject, it is an Observation, regardless of whether it has a simple value by itself or whether it has sub-observations. 

Even though observations are professional acts (see Act) and as such are intentional actions, this does not require that every possible outcome of an observation be pondered in advance of it being actually made. For instance, differential white blood cell counts (WBC) rarely show blasts, but if they do, this is part of the WBC observation even though blasts might not be predefined in the structure of a normal WBC. 

Clinical documents commonly have 'Subjective' and 'Objective' findings, both of which are kinds of Observations. In addition, clinical documents commonly contain 'Assessments', which are also kinds of Observations. Thus, the establishment of a diagnosis is an Observation. 

The Observation.code (or the reference to the Observation definition) specifies the kind of diagnosis (e.g. "chief complaint" or "discharge diagnosis") and the value specifies the diagnosis code or symptom code. 
� Although the focus is on SNOMED CT the same considerations apply to codes from other codes systems and terminologies. One of the original investigations of this issue related to the use of the Read Codes used in UK GP systems.


� These expressions may include SNOMED CT representations of context or may derive content from the moodCode and statusCode. It has been agreed within HL7 TermInfo that if explicit context is present in the SNOMED CT expression then it must not conflict with the moodCode and statusCode but it may be more specific.


� The variants outlined here summarise a range of views that have been expressed in discussions of this topic and are probably not exhaustive.
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