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Background

With the evolution of handheld technology, new opportunities exist for utilizing handheld devices to provide enhanced access to information at the point of care.  Recently, the availability of clinical applications has increased dramatically, and a growing number of staff members are exploring pdas as highly useful tools. Network 2 wanted to evaluate hand held devices in a practical manner that would provide experiential evidence for integrating hand held devices as a tool for clinical practice.  A pilot program was developed which would offer clinicians an opportunity to utilize hand held devices and provide feedback on the utility, suggest applications, and recommend next steps. A Learning Lab approach was developed and implemented in May 2001.

Goals

The purpose of the Palm Pilot Learning Lab was to expand understanding and use of palm technology within the clinical environment.  The following goals were identified: 

· to gain practical experience with the technology

· to select and test drive clinical applications

· to potentially develop custom applications

· to explore integration with other systems
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Strategy

The Palm Technology Workgroup developed an approach that would allow the Network to pilot test the technology before making a significant investment, in terms of both purchasing equipment and allocating resources for software development.  It was crucial to identify participants who could test the devices in the clinical setting and provide feedback on their experiences.  An integrated web portal was developed to provide easy access for participants to information, resources, support and feedback mechanisms (http://vaww.visn2.med.va.gov/is/palm/).  The Palm Pilot Learning Laboratory has provided project participants and other users with support and resources for making the most of the Palm and seeking both practical and innovative uses and applications. 
Materials and Methods

In January 2001, research was conducted to determine the projected requirements and identify a standard platform, manufacturer, model and cost.  At that time, Palm Pilots (Palm V) were selected as an appropriate device for testing.  (It is important to note that since that time the availability of different devices, models, platforms, and options has increased exponentially.) Medical Center EMR Councils identified participants, and 25 Palm Pilots were distributed (5 devices at each of 5 sites).  Research was conducted  and suggested applications identified as part of this process to ensure that participants would begin the program with a standardized set of tools to explore. Information Systems staff at each site provided basic orientation, installation support, and system support throughout the program.  
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Participant Expectations

Participant expectations were clearly defined and users were asked to spend some time each week researching and new applications and testing their utility in the clinical environment. Feedback mechanisms included informal surveys by IS staff, an easy to use online form, and two formal participants surveys—midway and at the conclusion of the evaluation period.  

Information Security

Participants were instructed to adhere to practices which ensure the security of the information contained on the Palm Pilot including password protection and auto–off device settings.  It was noted that more robust security measures would be required should the pilot progress to transferring patient information to the devices.  Several software products were reviewed to address this need and prepare for this phase of development.  Since that time, new products and technologies have evolved which necessitate a reassessment of the market in order to determine a satisfactory solution.  If a wireless protocol is developed, data encryption will need to be explored as  an option for protecting sensitive patient data.

Survey Results

Participants were asked to complete a written survey midway through the program, and at the end of the evaluation period in September 2001.  Survey results provided valuable information, which has been used to analyze the program and develop recommendations.  

The midpoint survey results were positive as users rated the program, assessed applications, and more clearly identified how the tool could best be used to meet staff needs in the clinical environment.  The midpoint survey also provided an opportunity for additional needs to be identified to allow Information Systems to adjust the remainder of the evaluation period to better the needs of the participants.  As the pilot progressed, users clearly expressed the need for more dynamic integration with VISTA and CPRS in order to more fully utilize the device in the clinical environment. 

	Figure 1: Knows IS Support Contact 
	Effectiveness of Support 

When asked if they felt support systems were effective, 95% of the participants responded positively (Figure 1), and confirmed that they knew who their Information Systems support contact was. Identifying a point of contact at each Medical Center allowed users to ask for and gain support throughout the evaluation period.  

Frequency of Use

Frequency of use was assessed in order to ensure that users were effectively utilizing the Palm Pilots.  Figure 2 illustrates that 90% of the participants used their devices more than four times per day.  The remaining 10% of the respondents reported using the Palm Pilot on an average of 1 to 4 times per day.

Effectiveness of the Palm Learning Lab Website as a Communication Tool
The Palm Pilot Learning Lab website provided an effective means for communicating information, improving access to resources, and providing support (Figure 3).  Participant explorations were improved by maintaining a comprehensive list of links to related websites.  Online forms were included for participants to post suggested applications for other participants to evaluate.

Usefulness of Non-Clinical Applications

Although the focus of the pilot was defined as the evaluation of the Palm Pilots in the clinical environment, participants enthusiastically endorsed applications that allowed synchronization with the enterprise mail and calendaring system, Microsoft Outlook (Figure 4).  Participants found these features to be useful in terms of information portability and productivity.  In addition, many users requested additional third party software for adding the capability to read Microsoft Word and Excel files on the Palm.  Several products are available for this purpose.
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	Figure 2: Times Palm Used Per Day
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	Figure 3:  Uses Palm Learning Lab Website for Information
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	Figure 4: Non Clinical Applications
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	Figure 5: Clinical Applications I
	Usefulness of Clinical Applications 

Of more importance to this initiative was the assessment of applications relevant to the clinical setting.  Users were asked to indicate for each application:

· Application is useful to me.

· I use the application regularly.
· I have not used the application.
Users found reference-type applications to be of significant value, dependant upon the subspecialty of the participant (Figure 5).  Users rated most highly:

· Epocrates qID and qRx: Drug Dosing, Interactions, and Reference Tool
· Medscape Mobile Suite: ePharmacopoeia, Medscape Article Reader, and MedCalc
· John Hopkins ABX Antibiotic Guide: A decision support tool to provide clinicians with concise, digested, timely information about the diagnosis and treatment of infectious diseases.
Participants unanimously reported that patient list management type applications (ie Patient Keeper, Patient Tracker) could be useful, but only if the system were linked with the VISTA system, to allow dynamic downloading of a clinician’s patient list for example.  Participants often commented that the time otherwise spent hand entering this data precluded its usefulness (Figure 6).

Participant Suggestions

When asked what other applications they had tried and found useful, participants responded with the following programs:

· Medical Dictionary
· Medical Library

· ThinkDB Database 

· Ward Watch

· Coola

· Harrison’s Principles of Internal Medicine

· Johns Hopkins ABX 

· Antibiotic Kinetics

· ACC Infoguide
When asked what specific device specifications could be improved users commented on the need for more memory, the desire for handwriting recognition capability, and the decreased viewability of the screen in low lighting situations.
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	Figure 6: Clinical Applications II
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	Figure 7: Clinical Applications III
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	Figure 8: Palm has been Beneficial in Performing Work
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	Figure 9: Overall Participant Satisfaction with the Program
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	Figure 10: Participant Comments

· “The Palm has limited memory”

· “It would be better if the patient info could be easily downloaded on to the Palm.” 

·  “Integration with VISTA/CPRS is a MUST if the palm pilots are to be useful in clinical practice. “ 

· “The Palm Pilot has been a useful PIM, but its functionality for clinical applications has been somewhat limited due to the difficulties of importing/exporting patient data from CPRS/VISTA.  It would be more useful if specific fields could be called from the PTF in CPRS and progress notes easily copied to/from the patient file.”

· “I depend on my Palm exclusively to maintain my clinical and other schedules.”

· “I know that I could benefit from my Palm more, but have so little time to experiment with it.”

· “Importing a patient list of selected patients is most important, along with results.”

· “Being able to input information more easily would be of help (e.g. Voice dictation, handwriting input) as would being able to wirelessly hook up to the Internet.”

· “The usefulness for clinical applications was limited for me.”

· “The ability to use the Palm to bridge data in CPRS would be very valuable”

· “Overall I am quite pleased with the project”
·  “I use the Palm daily, it has changed my practice for the better!!!”
· “I think Palm technology if an essential part of my clinical encounter with patients.  I think all providers would benefit from the use of these wonderful devices.” 



Participants Rate Palms as Useful When asked to rate the usefulness of the Palm Pilot in performing their work in the clinical environment, 95% of the participants rated to Palm Pilot as beneficial (scoring 4 or 5 on a scale of 1 to 5)(Figure 8).  Only 5% of the respondents answered the question neutrally (scoring 3 out of 5), and no participant rated the device as not beneficial (scoring 1 or 2). However, this positive response was often qualified with concerns about the true usefulness of the tool without synchronization with CPRS and VISTA.  Participants clearly identified this as the primary need for effectively using pdas in managing patient information.

Participant Satisfaction High

When asked to rate their overall satisfaction with the program, 90% of the participants responded that they were pleased with the program (4 or 5 on a scale of 1 to 5), while 10% rated their level of satisfaction as neutral (3).   This high level of satisfaction was reflected in both the midway and final surveys.

Participants Identify Clinical Needs

Participants also were asked in the final survey to rate the applications/functions identified as desirable throughout the program in order of importance to enhancing work in the clinical environment.  The following list appears in priority order:

1. Import selected patient results from CPRS

2. Import patient list from VISTA

3. Upload templated notes to CPRS

4. Clinical practice guidelines (tips and prompts)

5. VISN 2 Formulary

6. Laboratory reference package

Participant Comments Reveal Experiences

Respondents provided additional insight in their comments as detailed in Figure 10.   The comments reflect the participants desire to utilize the devices for more than just a personal information manager.  Access to information at the point of care is a desirable and achievable goal, as reflected in the feedback received. 

Areas for Improvement

Although the survey yielded valuable information, conducting personal interviews with participants will yield a greater degree of clarity on how the devices can be used in the clinical environment to more effectively enhance access to information at the point of care.  Better understanding individual practice patterns may help to develop information flow processes which meet clinician needs.  For example, at what point in the medical visit do clinicians require access to selected patient data or formulary details? Or, of what value is the synchronization of laboratory results to a hand held device in the treatment process?  What benefits do hand held devices offer to clinicians at the bedside which are not currently available utilizing the ward’s computer system or wireless connected laptop? Further exploring these facets will focus the further development of applications and functionality on meeting the needs unique to the clinical setting.

Although communication strategies were developed, working more closely with clinician participants throughout the evaluation period will yield a more productive outcome for both participants and Information Systems staff.  Some needs identified by participants could easily be met with a minor investment in commercial software products or allocation of development resources.

Recommendations

The following recommendations are based on the Palm Pilot Learning Lab experience:

1. Follow up with pilot participants to more clearly assess needs and to resolve any issues that arose during the evaluation period.

2.  Utilize the current user base to explore opportunities for further development which will enhance access to information at the point of care, specifically integration with CPRS/VISTA. 

7. Survey other VA Networks and organizations to assess existing development and identify opportunities for information sharing.

3. Develop a secondary pilot project for exploring the integration with CPRS/VISTA.   This next phase of development will also require the concurrent development and implementation of information security solutions.  Commercial software of this type has evolved significantly in the past 6 months.

4. Explore potential for utilizing current BCMA Initiative infrastructure to develop data transfer capabilities.

5. Seek opportunities to integrate other initiatives with the development of resources for hand held devices.  For example, the current Formulary project will result in a product that may also meet the needs of this platform with a minor investment of Information Systems development resources.  The Avantgo software can be used to push customized information to hand held devices during the synchronization process.  Development of pda specific web pages is possible with existing web development resources, further developing a custom subscription based channel for VISN 2 users. Early development efforts in this area were successful, but not pursued due to lack of resources.

6. Reevaluate marketplace for platform, manufacturer, model, and feature characteristics as the technology has evolved significantly and the cost decreased since the commencement of this project.  

Summary

Technology has evolved rapidly, making new tools available to improve access to information in the clinical environment.  The pilot approach exemplified in the Palm Pilot Learning Lab affords many opportunities to gain pragmatic experience with innovative technologies with minimal financial and staffing investments.  

Clinician participants experienced several important benefits from using the hand held devices in the clinical setting, however they also agreed unanimously that the true utility will come from further developing the capability to transfer data with CPRS and the VISTA system.  Participants identified the ability to import selected patient data as the most important need in order to effectively utilize hand held devices in the clinical practice in a way that improves patient care.  With the development of this capability, the hand held device has the potential to play an important role in the delivery of care in the clinical environment.
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