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Clinical reminders are an example of attempting to harness the power of computer processing to improve human performance on a task.  Computer-based reminder systems are designed to shape practitioner behavior by reminding them of information about which they are assumed to already be aware, but which might be forgotten or not consistently applied in practice.  By definition, computer-based reminder systems provide information to the practitioner that was not specifically searched for, but do not otherwise perform automated actions or enforce adherence to recommendations.  As such, clinical reminders are characterized by low autonomy, high predictability, weak commitment to the algorithmic logic that triggers the reminder, and low coupling with other computer-based devices such as computer order entry systems.  

The perception of the utility/usefulness of a clinical reminder in an operational setting depends on many factors, including user agreement with the underlying recommendations and the accuracy of the input data.  During the pilot observations, it seemed that the reminders were generally perceived to be useful, and in particular that the rules behind the reminders were viewed as mostly uncontroversial, particularly for use by physicians without substantial experience or knowledge in HIV care.
  

In addition to being perceived as useful, clinical reminders, particularly reminders used by rotating residents at academic institutions, need to be easy to learn and use in order to be effective.  A product such as a clinical reminder that is easy to use, i.e., has good usability, is defined such that “the people who use the product can do so quickly and easily to accomplish their own tasks”
 (p. 4, italics in original).  Similarly, Schneiderman (1997)
 has operationally defined interfaces with high usability as interfaces that enable users to:

· Have a clear mental model of what the computer system is doing

· Have a clear mental model of how the computer system’s actions will change in response to user actions

· Repeat desired sequences of action to achieve their goals

· Recover from errors easily

· Alter the interface to suit their needs

· Flexibly deviate from routine sequences of action

· Navigate easily

· Directly manipulate objects of interest

Figure 1. View of “due” clinical reminders
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Several design choices (assumed to have been made by the national CPRS design team in the Veteran’s Administration several years ago for clinical reminders in general) reduce the usability of the HIV reminders, thereby making them harder to learn and to use.  First, the interface design violates Schneiderman’s heuristic to “directly manipulate objects of interest” in that the displayed “due” clinical reminders cannot be resolved through standard direct manipulation techniques.  Specifically, double-clicking a reminder and right-clicking a reminder offer several options and information, none of which includes resolving the reminder (i.e., satisfying the algorithmic logic so that the reminder is no longer categorized as “due”).  None of the two Fellows, three Residents, or one Medical Student observed at Pilot Site B, where other barriers to using the reminders were not present due to championship of the reminders by an influential Attending physician, were able to “resolve” any reminders, despite 30 minutes of targeted training at the clinic a week before that included the sequence in Figures 2-4.  Most of them were observed to double-click, right-click, and attempt to solicit the help of others in order to resolve the reminders, including the investigators.  All of them eventually gave up and left all “due” reminders unresolved.
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Figure 2. First training slide on how to resolve reminders
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Figure 3. Second training slide on how to resolve reminders
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Figure 4. Third training slide on how to resolve reminders

There are several potential implications of this finding regarding the effectiveness of clinical reminders on practitioner performance that will be investigated during the site observations at the eight reminder intervention sites, which will be completed by the end of March, 2002 (Table 1).

Table 1. Observation plan for intervention reminder sites

	Site
	Observer A
	Observer B

	NY VAMC
	Week of December 17 and/or January 1
	N/A

	East Orange VAMC
	Week of December 17 and/or January 1
	N/A

	Richmond VAMC
	Week of January 14
	Week of January 14

	New Orleans
	Week of January 14
	Week of January 14

	Gulf Coast
	Week of February 4
	Week of February 4

	Long Beach
	N/A
	By March 31

	San Diego
	N/A
	By March 31


First, it is expected that if organizational incentives are tied to a task that is difficult to accomplish because of poor usability, that someone who has more training and a closer tie to the organization (e.g., a case manager, PA, or NP), will likely take on the task of "resolving the reminders" for the Residents.
  Alternatively, those same persons may take it upon themselves to train Residents how to use the software and encourage its use in order to avoid the new task of resolving the reminders.

If this is observed to be true, an implication will likely be that resolving the reminders will be disconnected (later) in time from when the decision making and negotiation amongst the important stakeholders (e.g., resident, attending, clerk, patient) occurs.  First, this goes against the argument for "real-time" reminders being more useful than non-real-time reminders.  In addition, it is possible that the reminder data will be "stale" more often because resolving the reminders will be queued as a task done in bulk as paperwork documentation rather than daily/real-time with the patient
 and be somewhat less useful for the residents, so that they will have less impact on the clinician decision making "real time" and that the data that goes into the resolution boxes will be less accurate because the PA/NP will be guessing what action was taken if the information is not easily available -- because the organizational incentives probably won't be able to distinguish when the information is right, just that the reminders were resolved.

From a process viewpoint, the main "lesson learned" is to perform "usability testing"
 prior to release of a software product upgrade - specifically on CPRS reminders prior to the next release of CPRS - and redesign the software to make it more usable before deploying it nationally.  

� Although note that the reminders were not applicable for several patients due to the complexity of providing HIV care (e.g., Attending and Resident agreed not to put a patient on HAART because of multi-drug intolerances at pilot site B).  Therefore, trying to get “100% compliance” with the reminders should not be a goal, even though the rules are generally uncontroversial.
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