[bookmark: _Toc405750141]Key points	Comment by Tan: This section is not part of the final doc.
1. The model should be comprehensible. The introduction should orient the reader to the model, not repeat information in the model or introduce information not in the model. It should be short.
a. What, of the material I suggest we cut, is important and needs to be in the model?
2. The sciatica passage: that’s another use case. Let’s have one use case. We can introduce the use case with a simplified view, if absolutely necessary, but we don’t want to lengthen the document without a reason to do so.	Comment by David: I don’t think limiting to “one use case” is necessary, especially considering how broad the scope of Health Concern is. 
3. Clinical & Engineering are one. That’s the point of the “What’s a DAM” excursus.
a. I’ve boiled all those bullets down to what I see as significant: what makes something a concern, and significant implications.



Introduction 

Healthcare delivery is becoming more complex. Patients, especially those with complex health issues, are now treated by multi-disciplinary teams of providers within a care setting, across different care settings or care network. Institutions may specialize in one limited clinical area specialty or super-specialty care. The gaps in care provision to pPatients with a long history of multiple complex health issues provide a care coordination challenge across require to be picked up by different institutions.  Providers need a robust mechanism to disambiguate clinical findings, keep track of how the comorbidities relate to and impact affect on one another, and the ability to monitor the impact of different interventions on the progress of the patient’s various conditions. Other persons, including patients, also need a way to communicate to the care team. The Health Concern Domain Analysis Model is intended to provide a means to assist in care coordination considering the perspectives (concerns) of different persons and organizations. 


The Health Concern Domain Analysis Model is intended to:
· Identify how the health concern concept is related to patient’s complaints, signs, symptoms, issues, conditions, problems, and diagnoses.
· Identify how related health concerns and associated events are linked and monitored to support more efficient and comprehensive review and monitoring of patient treatments, outcomes and progression or prognosis.
· Views into the health concern(s) may be built using the concern as the common reference to show the longitudinal history of the patient, concerns by system, by cause, or any other relationship of interest. Health concerns articulate a solution to make these goals possible.
An appendix outlinesThis document also attempts to discern how the Health Concern concept is related to C-CDA Release 2.1, where templates are defined  about the health concern, problem concern, and reaction concern concepts. and templates defined in the C-CDA Release 2 as well as the ISO/DIS 13940 (Systems of Concepts to support continuity of care) to facilitate harmonization of concepts between projects.	Comment by David: This paragraph seems out of place here. I suggest moving it to the end of chapter 2, The Domain Analysis Model Artifact. 	Comment by Tan: Agreed to move this parpagraph.. Still have to discuss where. Also note to update the content of the appendix.	Comment by Susan Matney: Agree with David, needs to be moved. It is also confusing as to how a health concern is related to a health concern. Maybe, “another” health concern?
[bookmark: _Toc405750142]The Domain Analysis Model Artifact

A Domain Analysis Model (DAM) is a Unified Modeling Language (UML) representation of a “domain,” or area of business requirements. It is a requirements artifact—also known as a “problem domain,” “conceptual” or “business” artifact. It is designed to articulate clearly the needs of the business community as that community understands them. A DAM informs the reader It tells you about the domain information, but it doesn’t tell you how to represent it in an information system.	Comment by David: Could we say “subject domain” instead of “problem domain” in case “problem” causes any confusion here?
In the words of the HL7 Development Framework (HDF), “During requirements documentation the problem domain is defined, a model of the domain (or problem space) is produced as the Domain Analysis Model (DAM) consisting of static and dynamic model artifacts.  Domain, in this case, refers to the problem space for the requirements.” The critical distinction is that the DAM does not specify patterns for representing the data. It does not conform to the HL7 Reference Information Model (RIM), or to openEHR, or to any other logical pattern, as it must represent the problem domain with sufficient clarity to support development in any of those patterns.
The HDF clarifies: “A DAM defines what needs to be done, not how to do it. It is important to separate the description of requirements from the design of the solution. Prematurely including technical and implementation details will compromise the clarity of the original problem and will result in standards that fall short of the business needs. The DAM is [subsequently] used to create standard specifications by harmonizing it with HL7 references including the Reference Information Model (RIM), structural vocabulary, and application roles.”
The DAM contains of both a dynamic part—with definitions for actors and the use cases they participate in—and a static part—illustrating the structure of the concepts used in those use cases. The use cases are abstracted from a set of concrete scenarios identified by domain experts.	Comment by David: Implies that there can and should be multiple use cases as needed to illustrate the domain
	Comment by David: What is “this” referring to? Deleted since it’s not part of text. 
Requirements
These are the key requirements the Health Concern is designed to support:
1. Provide a way to indicate which things are of concern. 
The Health Concern concept allows people to indicate which facts are actually of concern (e.g., a “Problem List” for physicians) and should be evident to care providers and other care team members.	Comment by David: I’m not so sure that HC really tells you want is NOT of concern. Implicitly, anything not on the HC list is not a HC, but I don’t think omission from a list is the same as saying that something is not a concern. 	Comment by David:  It’s best to avoid saying that HC “refines” a Problem concept, since that makes it sound like it’s a constraint on Problem. Rather, HC DAM allows for HC to include things that are NOT Problems (e.g., barriers, risks, patient, conditions like pregnancy). Also, the CCDA Relevant and Pertinent project intends to analyze what makes a CCDA “too long” but we don’t have answers yet, so we should not conclude yet that lengthy Problem Lists are a major issue.
2. Support different persons’ and roles’ perspectives.
Different users will have different needs and expectations regarding what is actually of concern.	Comment by David: The multi-perspective point is important enough to be its own top-level point, rather than subordinate to #1. 
3. Maintain a traceable record of a concern, for understanding, as the concern evolves. As providers investigate health issues, their understanding of the underlying problem often changes. However, it is sometimes important to be able to understand that today’s diagnosis is the same problem that initially presented as something else--pneumonia as the flu, or gastritis as chest pain. This ability is especially important when reconciling data across organizations.	Comment by David: Merged sub-bullet a. into requirement 3, since there was no sub-bullet b. 
4. Associate events with concerns in order to provide a consolidated view of a concern. The ability to assign specific data to a concern will allow a user to see the information associated with a concern without having to sort through extraneous data. Some systems may be able to perform these assignments by rule (e.g., observations ordered in the context of caring for a particular concern), but the ability to assert a relationship is fundamental.
5. 

[bookmark: _Toc405750143]Characteristics of a Health Concern 
– The Clinical Perspective
	Comment by Tan: If this is the case why bother with Health Concerns and not just stick with Problem Concerns. The difference should be made clear. 	Comment by David: I think this is too narrow and should be deleted. Item #1 below is broader. Also, per Larry McKnight’s comment, I think “analogous to a condition” could be misleading. 
1. A health concern is a health- related matter that is of interest, importance or worry to someone whether it be .  This may be the patient, a member of the patient's family, or a patient's healthcare provider.
2. Deciding that something is a hHealth concerns are is volitional and intentional. They It represents the conscious deliberation and determination by an individual (provider or patient/patient family member) or a group that a specific health condition, or issue, may require monitoring and intervention at certain point in time (now and/or future)is of interest, important to document, and may require monitoring and intervention. The intent is then manifested as the creation and monitoring of a health concern. This intent also differentiates the concern(s) in question from simply noting a condition in the patient’s health record. The concern is broader than simply noting that the condition exists because it's focus is on the ongoing nature of the condition and the additional monitoring and follow up that is required to manage that condition.	Comment by David: Because the concern wording may sound like a condition or disease (e.g., diabetes, CHF), it sounds strange to say that the concern itself is volitional and intentional. 
3. Health concerns may represent variations from a desired health status or a condition or situation that place the patient at risk for an undesirable health status, and thus may need management or attention.  A pregnancy is an example of a condition which may or may not be desired in and of itself, but at minimum requires management because it places special risks on the patient and fetus that could create an undesirable outcome if not properly managed. Health concerns are not always biological in nature, . Variations in ssocial factors, family dynamics or relationships (e.g., loss of family members, domestic violence), economic stress, risks, etc., may be identified as health concerns.	Comment by David: Not limited to “variations.” The social factors, etc., may have always been there. 
4. A health concern is identified from the perspective of a person or group.  This may be: 
· The patient.
· A family member or care giver.
· A provider such as a physician, surgeon, physical therapist, respiratory therapist, nutritionist, health educator, social worker, etc. 
· A group of providers or care givers that share a particular perspective of that concern such as orthopedic surgeons, or ‘the family’. 
We also observe some implications of this concept.
5. Health concerns could be initiated can be created by different persons in different systems without knowing about each other. Therefore, the ability to aggregate and reconcile concerns is desirable, although the concerns of one person may differ in relevance, granularity, or certainty compared to those of another. there is no conclusive Oownership of a health concerns is often a policy matter within an institution.. The existence of other health concerns becomes apparent when information is exchanged. Also, although concerns may be related, the concern of one individual may or may not be the same granularity, certainty, or importance to another individual.
1. From a clinical care/management perspective, the health concern in question may be labeled with the condition, issue or risk identified at a particular point in time. The condition as noted at a point in time may prompt action(s).  This may be specified order(s), a set of complex management strategies/plans, a decision to follow up at a later point in time to observe for changes (e.g. watch this) or a decision to do nothing.  A concern at a time point may also imply one or more explicitly stated (prioritized) goals or desired outcomes for a future time point indicating a target that can be measures at that future time point (i.e. goal =met/partially met/not met). Concerns span time and by their nature evolve over time.  Health concerns are broader than just  “problems” on the "problem lists" in health records. Health concerns are typically recorded on problem lists, and in the "assessment" or "impression" section of notes.   They may also be the "problem" part of a multidisciplinary plan of care.  	Comment by David: I see Michael’s point below, but I think that the essence of this deleted section was captured in requirement #3 above, so I’m OK with its deletion. 	Comment by David: Not part of text
2. The time course and perspective of these recordings are different, so care should be taken to ensure that the evolving nature and "intentional" aspect of a concern can be managed correctly.  A concern represented as a problem on a problem list or in a multidisciplinary plan of care typically represents the concern aspect will be followed up at a future point in time.  It is 'active' to mean that it should remain on the list to check on again.  A concern represented as a line in the assessment part of a note however is a current state of the concern. This is not the concern itself.",.  This note observation may update aspects of a concern represented on a problem list. However the use cases are distinct because the same observation may indicate different follow up (and therefore "active" state) to different people.   For example, a nurse in the hospital may wish to deactivate  a concern at discharge from the hospital, while a physician may consider the concern ongoing because they want to follow up in the office. 
3. It is possible to generate different kinds of lists containing the subset of a problem list which includes any health concerns that meet certain utility criteria of a health provider or organization--an allergy list, for instance, or a particular provider’s problem list.
4. We distinguish between the Health Concern and its constituent parts. The parts will include, at least, one event that is the identifying event (e.g., a diagnosis). It may include subsequent identifying events, if the understanding of the concern evolves. And it may include other events of interest, in order to support requirement 3, “Associate events with concerns in order to provide a consolidated view of a concern.” Note that this means that a diagnosis may be the identifying event for a concern, but it is not the concern itself. The concern persists and may change over time, but the diagnosis is a record of an assertion at a point in time.	Comment by Susan Matney: This is requirement three so shouldn’t be referencing itself. What is really referenced here? Also spell out numbers less than ten.


Figure 1 represents the identification and continuous tracking of a set of related health concerns. The patient initially noted pain shooting down the left leg. Two weeks later, the patient began to feel lower back pain in addition to the leg pain and decided to seek consultation with the Primary Care Provider (PCP). After conducting a set of initial clinical assessments (not shown), the PCP made a diagnosis of sciatica. Diagnostic imaging tests were ordered and the results led to the revision of the diagnosis to herniated intervertebral discs (at Lumbar 2 and Lumbar 3 Levels). 	Comment by David: I think the picture should be reinstated. It was helpful. The explanation should say this is an example of concern tracking over time from a provider perspective. There could be a different (probably simpler) diagram for different use cases such as patient-expressed concerns. 	Comment by Tan: Agree to leave this figure in the doc.
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Figure 1 Example of back pain concern tracking

The PCP decided to track the health concern when making the diagnosis of sciatica. The health concerns were traced back to the date when the first symptom (leg pain) appeared. At each point in time, the name of the health concern changed as the condition evolved.
The PCP discussed management options with the patient, who rejected surgical intervention and opted for conservative management. The PCP discussed with the patient a plan to monitor the condition (as a health concern) and the potential risk of subluxation of the affected vertebrae.
[bookmark: _GoBack]	Comment by David: I deleted these as they are not part of the text. 

[bookmark: _Toc405750144]Health Concern – The Engineering Perspective	Comment by David: My impression is that this section and the next, while interesting, don’t have to be present in the introductory part of the document, since the concepts of events and the actions that can be taken are all covered in the body of the DAM use case diagrams, class diagrams, etc. They would make the introduction too long and duplicative. 
From an information management perspective, we manage a concern as a collector of related events that occur at points in time. A clinician may diagnose a patient with a condition, but that condition may be of little concern. In that case we would not want it to clutter the problem list. If however, the condition is judged worthy of concern, then we create a new concern with a name that may be identical to the observation, but this concern can be linked to a variety of other related observations and can even evolve over time (e.g., from Sciatica to Herniated IVD as shown in figure 1). Therefore from information management or engineering perspective, a "health concern" can be considered to encompass two sub-concepts: 
· Health Concern  Events
· Health Concern Thread or Tracking.

Health Concern Events: 
1. Health concern events are activities relevant to the specific health concern(s) that occur at a discrete point in time that may be monitored as the condition evolves over time.  For example, a problem as listed on a problem list represents the ongoing concern (e.g. the concern for hypertension is ongoing should be followed up over time), where the problem is recorded in a note is a concern event (e.g. On June 25th the patient’s hypertension is assessed as controlled with current medication).  Similarly, the concern about an allergy is followed to ensure that exposure to the allergen in question is avoided.
2. Other requirements for health concern events:
· A concerned person or group (see Figure 4 for designation of actors) should be able to designate a recorded information  as a health concern.
· A concerned person or group should be able to associate further recorded information  with a health concern.
· A concerned person or group should be able to change associated information, including the one that designates the health concern.
· A concerned person or group should be able to view the information associated with a health concern, including previous designations, sorted and presented by any paradigm they can specify (including, e.g., a time series).
· A concerned person or group should be able to designate that another action or intended action was taken was because of a concern event.  For example, an order placed or goal changed because the patient was observed to be worse or better at a particular point in time.

Health Concern Thread or Tracking:
1. Because a concern may evolve over time such that even the name itself is changed, a concern thread must use a non-semantic identifier to establish consistency. This is abstract and difficult for clinicians to use. Therefore, the concern thread name is taken from a naming event, which gives a more human readable and semantic identification.  In other words, the concern thread is typically known by its "current name".  Pragmatically, concern events are the references of a concern as seen in notes.  The items typically found on patient "lists" which represent a current summarized current state of the patient (e.g the problem list, procedure list, allergy list...) are generally concern threads. 
2. The health concern thread is a temporal concept which is akin to the logical linkage of events pertinent to the health concern in the health records. Events like observations, interventions (such as medications), diagnosis and such are grouped under the concern thread.  This could mean that health concern is used to personalize views on the medical records.
3. Monitoring or tracking health concern events through time allows the patient history to be filtered by time, or a subset of related events (which include observations, assessments, interventions), and filtering out other events which are unrelated to the existing concern.
[image: ]
Figure 2  Example of Health Concern Tracking

[bookmark: _Toc405750145]Health Concern: Harmonizing the Clinical and Engineering Perspectives

There have been numerous discussions and attempts to differentiate and disambiguate the clinical and technical perspectives of health concern. A harmonized approach to view these two perspectives is required to address the semantic confusion.
The clinical perspective of “health concern” is represented by any health condition assessed to be a health concern (by the provider or patient). A patient’s health condition may evolve over time, for example, from a cough to an upper respiratory tract infection, to bronchopneumonia to acute respiratory failure. As the health condition evolves over time, the health concern name takes on the name of the condition as assigned by the provider/patient at the time of the observation and evaluation. Health concern events may include identification of relevant health goals and associated interventions formulated to manage the health conditions as they evolve over time. The related health concerns, their associated health goals and interventions are “connected” (and hence trackable) by the “health concern”.
It is important to note that any risks identified in relation to the health condition (e.g. risk of pneumonia from upper respiratory tract infection in susceptible patient) and/or intervention (e.g. risk of adverse drug reactions to medications) may be assessed as health concern(s) that need to be monitored and mitigation strategies planned/implemented.
The technical perspective of “health concern” is represented by the mechanism to link the evolving health condition and the associated health event details such that all related information can be queried, viewed, and navigated to facilitate effective assessment of patient clinical status and forward planning of management strategies or plans.
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