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Executive Summary

Background: These recommendations are provided within the context of a larger project by QUERI-HIV (Steven Asch, PI, Samuel Bozzette, co-PI) to evaluate models of data-driven processes to support quality HIV care.  These models range from simple aggregate reporting of performance data on established clinical measures to intensive training and support to achieve improved outcomes.  Four strategies from three models of implementation (A, A+B, A+C, A+B+C) are in the process of being evaluated in a randomized four-arm quasi-experiment with four sites each for each strategy, using 16 randomly selected VA facilities:

· Model A: Group feedback.  National and facility-level feedback reports are provided and local systems are allowed to initiate their own change.  All sites receive this intervention.  

· Model B: Clinical reminders.  Nine guideline-based, data-driven clinical reminders appear on computer (CPRS) screens that advise providers at the time of visit that patients are failing to meet best practice standards.  

· Model C: Group-based intensive quality support. Intensive training and close follow-up support through three Learning Sessions along with facility visits by a team from project and CQM staffs.  Two key representatives from each facility will attend the sessions emphasizing application of the Plan-Do-Study-Act (PDSA) rapid cycle of continuous quality improvement.  

Objective: The goals of conducting ethnographic interviews and observations at the 8 participating HIV outpatient sites with the clinical reminder intervention (plus 2 pilot sites) were:

· To generate and prioritize short-term and long-term recommendations to improve the usefulness and usability of the nine HIV reminders.  This effort was conducted to augment ongoing continuous improvement efforts by Dr. Sophia Chang and Mr. Jim Halloran based on feedback from users at the sites.  This report describes these recommendations. 

· To identify organizational barriers to implementing and using clinical reminders [data collection and analysis underway, not reported here].

· To gather pilot data on human factors characteristics that affect the usefulness and usability of clinical reminders in general in the Veteran’s Administration [proposed future work will expand this type of methodology for a national evaluation of reminders across multiple health care areas, not reported here].

Methods: The ethnographic observational and interview methodology (Hutchins 1995) was piloted at two sites that were not involved in the study where the reminders were in use.  The following de-identified data were then collected by one or both trained observers and placed into a standardized template format for each of the eight sites:

· Highlights of what was learned from the site

· An overall characterization of the HIV clinic 

· The role and responsibility of each clinic member (attending, fellow, resident, case manager, pharmacist, nurse practitioner, nurse, social worker, dietician)

· The typical workflow on a clinic day

· Feedback about each individual reminder

· Overall comments on these reminders and reminders in general

· The training that was received on the reminders

· Direct ethnographic observations of entire sequence of the physician preparing for the appointment, patient assessment, briefing to the Attending physician, and documentation after the appointment, with an emphasis in the data collection on the use of the HIV clinical reminders.

Findings: In the table below, we summarize one high and eight medium priority recommendations generated from these observations and interviews.  Nine low priority and six long-term, likely out of scope recommendations are also described in this report. 

	
	Problem
	Recommendation
	Priority

	I.A
	More inefficient to resolve reminders than to view them
	Add quick “disable” function without requiring fully resolving a reminder
	High

	II.A
	Ordering new medications satisfied the intent of the reminders, but did not resolve them because they were not yet included in the logic 
	Add “appropriate medication prescribed” option to resolve reminder
	Medium

	II.B
	Confusing that reminders displayed as DUE even after labs were ordered 
	Distinguish between reminders that have not been acted upon, ordered, labs drawn, and results received
	Medium

	II.C
	Reminders did not always apply given the context of a particular patient 
	Add “Not indicated in provider’s judgment” option to resolve reminder
	Medium

	II.D
	In borderline cases, providers did not want to order medications yet, but wanted to reconsider the action at the next visit
	Create a “snooze” feature that dismisses reminders until a certain time in the future
	Medium

	II.E
	Users were uncertain how long the reminders would be turned off for each dialog option
	Display how long each option will satisfy the reminder
	Medium

	II.F
	There is no way to “undo” an action
	Add an “undo” function
	Medium

	II.G
	Reminders did not always match local practice 
	Allow sites to turn off and tailor individual reminders
	Medium

	II.H
	One site wanted to add a reminder because yearly TB screens for HIV patients are sometimes forgotten
	Allow sites to add new reminders locally that are included in summary reports
	Medium
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I. High Priority

These recommendations are predicted to have a high impact on the perceived usefulness of the reminders or ease of using the system.  Impact is a function of scope – how widespread the problem is, and severity – how critical the problem is.    

FINDING I.A Inefficient and difficult for novices to resolve reminders

· It is more judged to be more time-consuming and difficult to learn how (particularly for residents) to resolve reminders than to view reminders.  Quite a few providers choose to view and act on reminders, but not to resolve them.  When they are resolved, they are often resolved several hours after a clinic visit or by another practitioner (e.g., nurse practitioner, physician’s assistant).

SUPPORTING DATA:

· Quite a few providers were observed to be aware of and use the reminders in the sense that they looked at them and acted upon them, but fewer took the time to resolve them, particularly during the patient visit.

· Most of the fellows who resolve the reminders do so when they are writing their notes at the end of the day or the next day.

· At some sites, personnel other than the physician who saw the patient resolve the reminders (e.g., nurse practitioner, physician’s assistant).

· Several times fellows did not want to follow the advice of a reminder, but were surprised when a case manager intervened and did so “to help them out” without interacting with them.  This happened more frequently when the case manager wanted to do things that would require the patient to do something before leaving (e.g., toxo titer screen when it had already been ordered in the past and it was waiting on the patient to get his blood drawn).

· It is judged to be more difficult to “get started” when reminders are first implemented and for new patients than to maintain later

· Site 3 an Attending was not doing all the reminders because he wanted to do the initial ones as time allowed, then settle into using them

· Site 2 an Attending purposely did not resolve reminders the first session with a patient because there are many things to do at the first visit 

· Site 3 A person is dedicated to getting patients into the system, who does not do any clinical reminders (the case manager does them for him)

RECOMMENDATION:

· Short-term:

· Add resolving the reminders to the CPRS training for physicians.

· Long-term:

· Redesign the method for resolving reminders so that is easier to use.  For example, the dialog box to resolve the reminders should be accessible double-clicking, right-clicking or by a menu item rather than the current sequence of starting a new note first.  In addition, increase the efficiency for resolving reminders when they do not apply.

· An easy-to-learn, intuitive, quick means of  “flagging” or “disabling” reminders to indicate that the provider will return later to take an action or more fully document why a reminder doesn’t apply, but that it shouldn’t be acted upon without talking to the provider first (and that the provider is aware that the reminder is there so didn’t just miss it).  This only need apply for several hours and should be easily overridden.  Note that in Microsoft Outlook, marking e-mails with a “flag for follow-up” under the “Actions” menu can do this.

II. Medium Priority

We feel that these recommendations have a strong potential to improve care or greatly increase efficiency, will help both advanced and novice users, and are on aspects that are used relatively frequently.  They are anticipated to require more effort to implement than the “high priority” category or might have more trade-offs.

FINDING II.A Ordering new medications did not satisfy reminders

· Particularly where new medications are likely to be introduced after reminders are implemented, people wanted to be able to satisfy a reminder by ordering a medication that was not “hard-coded” into the original logic.

SUPPORTING DATA:

· Trizivir, Nesaviren, and Nucleosides did not satisfy Consider HAART reminder (site 7)

· RPR did not satisfy VDRL testing reminder (site 2) [Note that this might have been due to a local issue in the implementation of the reminders, but this was perceived by the physician as due to the medication not being included in the logic.]

· Bactrim for PCP did not resolve reminder (sites 3 and 6) [Note that this might have been because there was not an adequate supply of medication ordered or the time window for the effective period was too short, but this was perceived by the physicians at both sites as due to the medication not being included in the logic.]

RECOMMENDATION:

· Short-term: Training/Communicating with local IRM: 

· Support site 2 with design of VDRL

· Support sites 3 and 6 with time windows

· Write FAQ on increasing effective period time windows on medications when problem occurs and related “local mapping” issues

· Short-term: Reminder design: 

· Add dialog box check-off option for “Appropriate medication already prescribed – have discussed adherence with patient” which satisfies the reminder for 90 days 

· Revise reminder logic to extend the effective period to 45 days from the original 30 for the terms that satisfy the reminder.  

· Long-term:

· Put process in place to add new known medications to applicable reminders on a continuous basis and let sites know about it [similar to what is being done currently regarding the approval of new medications]

· Feature that allows local sites to easily add new ways to resolve reminders [likely requires CPRS infrastructure changes]

FINDING II.B Confusing to have reminders DUE after labs were ordered

· Difficult to determine if the status of a reminder is: 

1) NOT ORDERED (i.e., an action has to be taken to order a lab), 

2) ORDERED BUT NO SAMPLE AVAILABLE (it was ordered but blood was not drawn, possibly because the patient did not go), 

3) PENDING LAB RESULT (it was ordered, the blood was drawn, but the result is not available either because the lab has not finished or because the results were lost or the sample was corrupted), or

4) RESOLVED (i.e., the reminder has gone away because there is nothing more to worry about)

SUPPORTING DATA:

· Site 2 noted that it was confusing for new users that some reminders went away as soon as things were done, and others did not

· 11/56 reminders on site 2’s monthly report were thought to be mainly due to patients who did not get blood drawn as ordered

· Site 3 attending had 11/12 reminders that she felt did not apply, mainly because she had already done her part in ordering it and didn’t want to reorder it – the problems had to be fixed farther down the line, such as by encouraging the patient to get blood drawn or calling the lab [toxo titer when blood not drawn, PCP when patient late on getting refill]

· Other reminders have been designed differently from these reminders in that ordering a blood draw resolves the reminder automatically for a short time, whereas these reminders are not resolved until a result is returned.  This creates the potential for confusion because different reminders on the same interface respond differently to an action.

RECOMMENDATION FOR REMINDER:

REMINDER(S): Lab orders [hep A, B, C, toxo, VDRL, etc.]

· Option 1: Show reminder as “greyed out” when a lab has been ordered but the result is not yet available.

· Option 2: Distinguish between all states 1-3 above on the interface (Ex: 1 - not ordered is the standard presentation, 2 – ordered but no sample available would be grayed out, and 3 – pending lab result would be in dotted lines, so even less salient than “grayed out”).

· Option 3: Immediately remove reminder when a lab is ordered and pop back up in 2-3 months if the result doesn’t show up – this is similar to what has been done with some other reminders.

· Option 4: Add a box for “ordered, results pending” that will satisfy the reminder manually.

· Option 5: Add free text field or “Other” that will satisfy the reminder (This is the least desirable because the provider would then not be aware if the result never came back).

RECOMMENDATION FOR REPORT:

REMINDER(S): Lab orders [hep A, B, C, toxo, VDRL, etc.]

· Separate out the different statuses (1-4) in the report view

FINDING II.C Reminders did not apply given patient context

· Reminders did not always apply given the context of a particular patient 

SUPPORTING DATA:

· Non-adherent patients (frequent problem)

· Patients who were new to the clinic and did not have a strong relationship yet with the providers

· Patients who were not adherent in the past

· Patients who were entering rehab or had other issues that they wanted to deal with first to increase chances of adhering to regimen

· Borderline cases where people hover around cutoffs but they are waiting for a trend downward first or have other reasons to delay

· Patient with serious other interacting complications where they wanted to take him off his medications and see if remains a long-term non-progressor off medications

· Patient on many medications and they don’t want to start him on another yet: CD4 of 543, 12%, and a viral load of 5014.  Case manager: “I’m going to choose Unable to Tolerate, because that is the closest to the situation and what I’m worried about (sort of), even though I don’t know that is the case, and it is not the case that the patient refused, and also because that only turns the reminder off for a month.”

· Site 1 said that they did not understand why hep C reminder was there given that patient has already been shown to be positive

RECOMMENDATION:

REMINDER(S): All

· Add “Not indicated in provider’s judgment” field for all reminders

· Add “Concerned pt will be non-adherent” or “Concerned patient will be non-compliant” for reminders that suggest starting a patient on anti-retroviral therapy

· Do not trigger lipid reminder unless a patient is on anti-retroviral therapy

· Do not trigger reminder (Lab orders to test positive/negative status that does not later change [hep A, B, C, etc.]) if it is known that a patient has tested positive previously

FINDING II.D Desire to reconsider reminders at a later time for borderline cases

· In borderline cases, providers did not want to order medications yet (and so would resolve reminders) but wanted to think about it again next time (and so wanted them to come back later) 

SUPPORTING DATA:

· Site 2 mentioned that in some cases CD4 counts drop and are not caught, especially if they were previously a borderline case and that is forgotten later

· Site 6 with PCP prophylaxis, a physician wanted to be continuously reminded if a patient is around borderline so he is reminded to check the CD4 count.  Once the physician feels that the CD4 count has been stabilized and VL’s are undetectable, then the PCP prophylaxis can be resolved.

RECOMMENDATION:

REMINDER(S): Unclear

· Option 1: Have specific reminders for a specific patient be tailored to go off on a specific date in the future, set by the provider

· Option 2: Create a feature like “Snooze” for reminders [used in Microsoft Outlook] that allows reminders to be dismissed but come back a certain number of days into the future

FINDING II.E Confused by how long reminders were resolved

· All but super-users were unclear how long the reminders would go away based on the available options

· Several users did not know exactly what logic triggered the reminders 

SUPPORTING DATA:

· Much confusion about why reminders had popped up again (particularly with “pt refused” resolution) for Attending A at site 3

· Questions were asked regarding how long reminders would be satisfied based on available choices

· Several times a reminder was interpreted as “wrong” because they did not realize exactly how it worked (e.g., “it should not go off when the % is below 15 as long as CD4 is above 200”)

RECOMMENDATION:

REMINDER(S): All

· Display information about how long an option resolves the reminder

· Option 1: Put a description of the reminder in the dialog box of what the reminder is trying to accomplish (particularly good for residents), the logic that satisfies the reminder, and how long each option will satisfy the reminder

· Option 2: Rollover explanation for options that satisfy reminders (when the mouse goes over it, a box says “satisfies for 6 months” like in Microsoft Word when a mouse rolls over an icon on the toolbar)

· Option 3: Right click option plus menu selection to display the information when the mouse is pointing at the option (note there is an interface guideline that says you should never have things only accessible by right clicking)

· Option 4: Help function that describes logic behind reminders, including how long options make it go away (least desirable)

· Option 5:  Add a “logic” field that can be clicked on to show the logic that satisfies the reminder, and how long each option will satisfy the reminder

FINDING II.F Desire for an “undo” function

· Although it was not directly observed, during interviews, several expressed the need to have an “easier way to oops” (Site 3) when doing reminders 

RECOMMENDATION:

REMINDER(S): All

· “Undo” function, either generic or tailored based on what’s possible to program.  This is now a standard feature in all Windows software packages under the Edit menu.

FINDING II.G Reminders did not match local practice

· Several sites felt that some reminders did not match their local practice 

SUPPORTING DATA:

· Site 2 wanted to turn off toxo titer as long as doing so would not make them “look bad” in the summary reports

· Site 6 turned off toxo titer

· Site 6 wanted the VL, CD4 every 4 months (not every 3 months)

RECOMMENDATION:

REMINDER(S): All

· Allow sites to “turn off” reminders, including not collecting data from them

· Allow sites to tailor the logic behind the reminders

FINDING II.H Desire for new reminder for yearly TB screen

· Site 2 does yearly TB screens for HIV patients 

RECOMMENDATION:

REMINDER(S): New reminder

· Option 1: A new reminder for yearly TB screening

· Option 2: Support adding new reminders locally that will display on report summary

III. Low Priority

We feel confident that these recommendations will improve the usefulness, usability, and/or increase efficiency, but that they will not be important for the majority of users or the problems are not critical.

FINDING III.A Slow processing time

SUPPORTING DATA:

· Users at several sites remarked that the reminder processing is slow

· Several users clicked the reminders at the beginning of the session so that they would work in the background while they did other things

RECOMMENDATION:

REMINDER(S): All

Speed up reminder processing before reminders are displayed on the cover sheet.  [Note that this is a low priority item even though it was frequently mentioned because it doesn’t seem to affect how most people use them.  A common workaround is to start them while doing other things, which you might want to include in training, but otherwise we didn’t see people not using them for this reason]

FINDING III.B Desire to see HAART medication history

· Set up a list of all previous meds and its dosages relating to HAART

SUPPORTING DATA:

· Site 2 kept a log of all previous meds for each patient, the head Attending found this useful to prescribe new regimens – note that without this information, the patient is at risk for being started on a regimen that has been proven in the past not to be effective

RECOMMENDATIONS:
REMINDER(S): All

Allow this as an option to each site.

· Establish this as a field that can be found when the doctor is prescribing meds for consider HAART –or-

· Establish this as a field located next to the “Consider HAART” reminder so physicians can see what has already been prescribed, if any. 

· [Note that ideally this would interact with CPRS in that some kind of automated extraction feature could go through the patient record and recognize names of specified medications throughout the record and put the information together with links to access more data from that file.]

FINDING III.C Desire to see monthly changes in quality indicators

SUPPORTING DATA:

· Site 7 had a paper chart that recorded certain indicators (i.e. CD4, VL) over time so the physician can use this as an aid to prescribing HAART

· Site 2 wanted to be able to compare the indicators month by month to see if things were improving or getting worse at a glance from the reports

RECOMMENDATION FOR REPORT:

· Add a graphing or combined report option that will allow physicians to chart certain indicators over a period of time

FINDING III.D Desire to automate lab orders through reminder

· If labs are needed to resolve certain reminders, rather than have the physician manually order them, allow the system to support automatically ordering the necessary labs

SUPPORTING DATA:

· Site 7 expressed the opinion that if physicians are forced to use the CRs then it should be set up so the CR will automatically order the necessary treatments

RECOMMENDATION:

REMINDER(S): Reminders with lab orders

· Add checkboxes to the reminder that allows ordering of labs directly – with defaults to order and the ability to “uncheck” the orders, perhaps with the ability to say why not ordered such as “Already ordered” or “Patient refuses” (that is not required to be filled in)

FINDING III.E Desire to override false positive lab results

· Many false positives for hepatitis

SUPPORTING DATA:

· Site 2 wanted to be able to override that a person is positive for hepatitis when it is determined that it was a false positive

RECOMMENDATION:

REMINDER(S): Hepatitis A,B,C

· Allow an override such that providers can indicate that, although a patient tested positive, he or she is not believed to have hepatitis

FINDING III.F Desire for new reminder to support for cardiovascular risk screening

· Hard (even for Attendings) to remember the levels for cardiovascular risk screening

SUPPORTING DATA:

· Site 2 added their own reminder that gave them the levels for the cardiovascular risk screen within the reminder

RECOMMENDATION:

REMINDER(S): 

· Add levels for cardiovascular risk screen to appropriate reminder or create new reminder

FINDING III.G Hepatitis screening not always judged to be necessary

· Hepatitis screening not judged to be necessary for all HIV patients

SUPPORTING DATA:

· Opinion expressed by several providers at several sites

· Site 3: a patient was shown to be negative two years ago with no ongoing risk factors who was not believed to need another screening test

RECOMMENDATION:

REMINDER(S): hepatitis 

· Option 1: Change logic such that hepatitis A,B only trigger if patient is known to be positive for one of the other hepatitis types

· Option 2: Add “no ongoing risk factors” as an option to resolve hepatitis reminder without ordering test 

· Option 3: Add “pt tested positive” and have people enter when the patient tested positive and where, so that they do not need to be screened again

FINDING III.H Desire to enter and save data that does not require patient input prior to clinic

SUPPORTING DATA:

Attending A at site 1 wanted to prepare the day before clinic by doing what he could that didn’t require patient interaction

RECOMMENDATION:

REMINDER(S): All

· Allow “saving” information within a reminder to return later without losing work – and without resolving the reminder.  You can probably just allow them to click the reminder closed and save the information without otherwise alerting the user.

FINDING III.I Desire for baseline indicator summary view

· Set up a template for all baseline tests that shows when certain indicators and immunizations were completed, so providers can immediately call it up rather than spend time going through past data.
SUPPORTING DATA:

· Site 7 expressed that often the Hep A&B serology reminders appear when it was already known that the patient tested positive.
RECOMMENDATION:
REMINDER(S): All

· Add a baseline template field that can be clicked on to view certain indicators (i.e. Hep A, B, & C Toxo, Pneumovax, Influenza immunization)

IV. (Likely) Out of Scope

These suggestions for improvement are anticipated to either not be under the control of this project team or be difficult to implement prior to the end of the project, even though we feel that they might be quite important, and have the potential to significantly improve the usefulness and usability of the reminders.  We document them here so that they will be considered in the future or in case the team is able to come up with an innovative solution or converging evidence raises the priority to make a change.  Note that software companies (e.g., Microsoft) maintain databases of recommendations that are not implemented for a particular version upgrade, so that when opportunities arise to make a change, they are not forgotten.

Note that these recommendations might require iterative design, including usability tests or other usability engineering methods (e.g., focus groups, heuristic evaluation, walkthrough evaluation) to ensure that the concept works as intended and is easy to use (see references on these methods in section V). 

1) Training for residents and first-time users of the reminders

· Incorporate resolving reminders into standard CPRS training

· Implement on-site hands-on training on the rationale behind the HIV reminders 

2) Redesign resolution of the reminders in the CPRS infrastructure such that the reminders on the cover sheet can be double-clicked or right-clicked in order to access the dialog boxes that resolve them [this likely requires coordination with the CPRS design team or CIO’s office]

3) Several providers, particularly ones who do not rotate frequently, wanted the ability to tailor the limits or set a time in the future when the reminder would reappear so that they could be reminded that a patient is a borderline case who needs monitoring.  Here they want to treat the reminders as more personally tailored aids than they are currently designed.  A future revision might be to allow this kind of end-user tailoring.

4) At some of the sites, the case managers (RNs by training) wanted limited but not full authority to do some things traditionally done by physicians, such as order labs, but not order medications.  Supposedly it is difficult to do this with the way that CPRS is currently configured at site 3 – I am not sure how site-specific this is, but perhaps security can be redesigned in the infrastructure to allow this.

5) Reminder histories – allowing people to see what has been done before or what the critical values were before 

6) There appears to be a need for new residents to learn about HIV care in general.  Features that teach about HIV care to explain why the reminders are important, perhaps including pointing to the studies on which they’re based on MEDLINE, might help them in general to be more knowledgeable about HIV care.  

V. References on Ethnographic and Usability Engineering Methods

Dumas, J.S., Redish, J.C. (1999). A practical guide to usability testing. Portland, OR: Intellect Ltd.

Ericsson, K., Simon, H. (1993). Protocol Analysis: Verbal Reports as Data. Cambridge, MA: MIT Press.  

Fetterman, D.M. (1998). Ethnography: Step by step, 2nd edition. Newbury Park, Sage Publications.

Hutchins, E. (1995). Cognition in the Wild. Cambridge, MA: MIT Press.

Norman, D. A. (1990). The design of everyday things. New York: Doubleday.

Rubin, J. (1994).  Handbook of Usability Testing: How to Plan, Design, and Conduct Effective Tests.  New York: John Wiley & Sons.

Spradley, J. (1970).  The Ethnographic Interview.  New York: Holt, Rinehart & Winston.

Microsoft Corporation (Ed.).  The Windows Interface Guidelines for Software Design: An Application Design Guide.  

PAGE  
16

_1072771754

