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Implementation of an EHR system includes all of the steps necessary to prepare for, install, build, test, train, convert, go live, and adopt the EHR. It is important to recognize that implementation is much more than installation. Installation refers primarily to the tasks the vendor performs to set up whatever hardware they provide and load the application software. Some vendors will do much more than this based on the services for which you contract. However, many implementation steps remain the sole responsibility of the provider, and, of course, checking that the vendor has properly performed the services for which you contracted is also your responsibility. 
Issues Management

It may be a sad commentary, but the first step you should take in getting ready for your implementation should be to set up an issues log. Identifying, documenting, managing, and signing off on resolution of issues is critical to managing the overall implementation. Every vendor will have their own issues log – but you should also have your own. Some items on your log may be internal items with which the vendor is not involved. You may also find that your definition of resolution is not always the same as the vendor’s, so you will need to regularly review outstanding issues with the vendor until you feel comfortable you can sign off on your own log that the issue is resolved to your satisfaction. The issues resolution log will also alert you to how long an issue has been outstanding, and how frequently the issue has had to be brought to the attention of the vendor’s staff. It may be necessary that these issues be escalated within the vendor’s organization. Finally, the issues log allows you to document issues that may impact whether or not you make a specific payment. 
Implementation Planning
In the EHR Roadmap on Vendor Selection, it was recommended that the implementation plan be obtained as part of vendors’ response to the request for proposal (RFP) and included in the contract you negotiate with the vendor of choice. The primary reason for this is to assure a complete understanding of the vendor’s proposed implementation strategy, and to obtain a commitment to an agreed upon implementation strategy. Gain general agreement on the overall implementation strategy also helps establish a milestone and performance-based payment schedule as part of the contracting. Some vendors are reluctant to provide such an implementation plan as part of the contract, but at a minimum you should have an opportunity to review a generic implementation plan from the vendor and discuss implementation strategies with other providers with whom you conducted your due diligence. Even if your contract negotiation resulted in including a generic implementation plan or a proposed implementation strategy, it will not have included specific dates, vendor personnel (although it should have addressed your ability to request replacement personnel if necessary), or the specific details relating to every step in the services provided by the vendor. It is now time for such specificity to be included in a plan. This part of the EHR Roadmap helps you:
· Prepare your own plan for the implementation elements for which you will be responsible

· Fully understand the vendor’s plan, negotiate any changes within the boundaries of the contract, and harmonize your plan with the vendor’s plan

· Manage the vendor’s implementation, resolving issues as they arise
· Successfully achieve adoption of the EHR you are acquiring

Preparation
You may already be using the EHR Roadmap as a general plan to help you through the assessment, planning, and vendor selection phases. If so, you may want to review the steps under Implement and add more of the detail. If you have chosen not to use the Roadmap as your specific plan, then you will want to begin your implementation preparation by creating a plan of your own.

A good way to approach implementation planning is to make a list of all the generic steps that are involved in implementation, then – based on your contract – identify those that are your responsibility and those that are your vendor’s responsibility. Once you have this generic plan, you are ready for the first meeting with your vendor in which they will review their plan with you and begin to flesh out details. With your plan in hand, you become an informed consumer and can ask about specifics that may seem missing. At this time you will also want to review with the vendor representatives exactly what you are buying with respect to the contract. The vendor representatives who perform implementation are not the same as those who sold and/or negotiated the contract with you. 

Essentially, you are harmonizing the two plans. They will not be exactly the same because there are differences in responsibilities, but they should follow the same sequence of tasks and include the same milestones. The vendor’s plan will be very specific about what components or modules will be installed when. Do not be surprised if the vendor’s plan includes hundreds of steps. 
Another element of preparation is convening your implementation teams. You will meet the vendor’s implementation team at this point. You will also want to put in motion your I.T. staff, operations team, and clinical domain team(s).

Project Plan
Whether you choose to use a table, spreadsheet, or special project planning software is up to you, their availability to you, and your familiarity with the tools. A table is the least flexible, but often easiest to construct. A spreadsheet allows you to track progress and expand the plan easily. Project planning software incorporates all elements of planning, including task delineation, task dependency checking, task scheduling and progress, and resource allocation. This may be more than what you need to manage your own plan, but you do not necessarily have to use all of the features. 

Be aware that most EHR implementation plans are spiral, rather than sequential, in nature. A set of tasks will be performed on one part to be implemented, then those same tasks will be performed again and again for each subsequent part. For example, the EHR may include several interfaces to be written, so there will be the same or similar set of tasks for each. EHRs are frequently modular, and there will be a plan for each. Sometimes several tasks are being performed simultaneously on different components.

While the vendor will maintain its own implementation plan, your plan should be reconciled regularly with the vendor’s plan. This is essential in monitoring whether the project is on time and on budget. If you are having personnel problems with any one of the implementation team members from the vendor, this needs to be noted on your issues log and addressed promptly.

Turnover Strategy

A key step in working with your vendor early in the implementation planning stage is to identify the turnover strategy employed by the vendor. Turnover strategy refers to how the EHR functionality will be deployed, or rolled out, throughout your organization. There are essentially two dimensions to this:

· Straight or Parallel Processing – This dimension considers whether you will stop processing paper manually and start using the EHR only, or if you will do both paper and electronic processes simultaneously for a period of time. Most clinics prefer to do straight processing, although sometimes a hybrid environment has to exist for a period of time in which some processes will continue to be performed via paper and other will be performed exclusively on the computer. This is not parallel processing because you are not doing the exact same thing in both paper and computer.
· Big Bang or Phases – This dimension considers whether you will implement the EHR for a certain group of users, certain departments, certain specialties, or certain sites. Obviously, if you have a very small practice with only one to three physicians, you will most likely turn the system on for one, two or three of them simultaneously. However, if you have more than one site, more than one department or specialty, or even a larger group of providers, you may decide to adopt a phased turnover strategy. You may not necessarily have made all the decisions about who goes first, but you should understand the turnover strategy recommended by the vendor and make some basic decisions fairly early in the implementation process.
Training Plan
EHR vendors usually train a core group of your staff and/or super users on the specifics of the product early in the implementation. However, a training plan for the all of the rest of the staff and users is necessary.
Your training plan must consider how much training the vendor is offering with the standard product and how much more training you may have purchased. Some vendors expect to train a core group and then provide train-the-trainer materials for you to train the rest. These vendors may offer additional training for an additional fee. Other vendors require a clinic to have at least one person certified in their product. This person may provide all of the rest of the training or the vendor may provide some, if not all, of the training.  
While EHR systems should be intuitive and many physicians do not like to attend a “class” or have someone watching over them while they are attempting to learn something, it is a good idea to offer several different formats of training as well as support during go-live. 

Your training plan will be as much a sequential plan for who gets trained when on what, as it will be a plan for the types of training to be made available. It is recommended that the training plan be included on your overall implementation plan, as well in a separate format, especially if you have many people to train and the EHR will be phased in. Training should be as “just-in-time” as possible, or users who are trained early and do not get to actually use their training will quickly forget. You will want to monitor every person’s training and make sure that they have completed each phase of training. You might even want to consider some form of your own “certification,” such as watching someone perform a function on their own, or monitoring the number of charts successfully completed against the number of patients seen. Consider offering an actual “certificate” of training or other form of celebration. A bit of competition can be healthy for a group to nudge them along in their adoption. A record of when training was provided and the results may also be necessary for subsequent coaching and employment counseling. 
Be aware that training is only one part of your overall communication plan. Your communication plan should continue to be kept up to date and followed, or incorporated directly into your master implementation plan. 

Testing Plan

A testing plan is generally incorporated into the master implementation plan, but if you think you may become uncertain as to whether all elements of the system have been appropriately tested, you might want to consider maintaining a separate checklist of every component that needs to be tested, when it was tested, and the results. If the results are not satisfactory, this information is recorded on your issues log and you do not indicate completion of the test on your master implementation plan until the issue is resolved.
There are several stages of testing, and your contract should specify the extent to which the vendor is responsible for each type of testing. Engaging users early in building test scenarios or use cases can keep people engaged and motivated to use the EHR. It also reassures users that the system is being designed to work as intended. There can always be things that go wrong during go live, and that should be understood by all; but developing thorough testing procedures develops trust in the system. 
Functional Preparation
It is now time to review your current process maps and, if you have not done so already, identify the ways you expect to make improvements with your EHR. These should be shared with your vendor. Although some vendors suggest that they will do process improvement with you as part of the implementation, managing this with the vendor generally results in an implementation that is more acceptable to users. Instead of having a product that forces change on the organization, the product should accommodate desired changes – but be aware that the vendor also knows their product and may be able to recommend changes you hadn’t thought about. Do not reject a change that is not in keeping with your expectations until you have analyzed it.

Process Improvement

In some cases the vendor may ask that you use their forms or tools to describe your processes, or they will take your maps and incorporate into their own tools. So long as you maintain the responsibility and authority for approving the changes to be brought about by the EHR, any re-formatting is not an issue. 
If the vendor dismisses your process mapping, you need to at least verify that the system is being built out in a manner that is consistent with your expectations. If not, this becomes an issue that must be reconciled. As noted above, the vendor may offer a recommendation for improvement that is based on their knowledge of their product and is very appropriate for you to adopt. However, if the vendor forces a change on you that is not acceptable, this will be an issue to be addressed. It may be that the system is not designed in a manner to accommodate the change you want. If this is the case – and hopefully you were aware of that in the process of selecting the vendor – you may need to pay particular attention to how to train users on dealing with this issue. It may be that the vendor will incorporate accommodation of this difference in a subsequent version of the product; but this is not something that should be counted on.
Guidelines, Vocabulary, and Core Data Sets

Part of preparation should also be for your clinical users to review all clinical guidelines, the vocabulary that is used in the system’s data dictionary, and what data must be collected for core data sets, registries, external reporting, pay-for-performance purposes, etc. 
A good way to begin this process is to have clinical domain teams review the guidelines to be incorporated into the templates and decision support rules in the EHR. They should understand how these guidelines were developed, what evidence-based sources were used in their creation, and how they may have been field tested. As these guidelines form the basis for documentation, orders, alerts and reminders, and other components of the EHR, they directly impact not only documentation but direct patient care. 

Many EHRs will have been selected based on the fact that they promote standardization, such as through use of a controlled vocabulary, data sets, formulary information, and guidance on ordering diagnostic studies, referrals, and even treatment plans. Any such standardization needs to have clinician consensus for use and appreciation of the impact non-use can have on quality improvement, contracting, pay-for-performance, and other elements of healthcare services.

Installation

As described in the introduction to this section, installation is the setting up and putting into place the various hardware devices, software, network components, storage capability, and security measures. It may include any data conversion and interface development that is necessary.
Hardware and Software

Although there is clearly a difference between some hardware and software, these two technical components of an EHR are beginning to blur. Obviously, a server, workstations, printers, cable, and wireless access points are hardware. The interfaces, application programs, rules engine, and training aids that provide the EHR functionality are software. However, many hardware devices today come with software programs that cause the devices to work. 

Be aware that many software vendors have preferences concerning the hardware or hardware configurations on which their application programs work best. If you buy your own hardware, your vendor may require their certification of the manner in which it has been installed. It is important that you comply with this or any warranties could be invalid as a result. 

Space and Office Layout Considerations

New and additional hardware may present space and layout considerations. While most offices already have some telecommunications and computer equipment, they may be housed in a spare closet. While small clinics will not be building a “data center,” it may be necessary to consider building out a “data closet” that provides somewhat more space and improved air circulation and cooling. Of course eventually, the space used for paper charts will go away, but generally not for some period of time. Depending on the size of the clinic, acquisition of an EHR may include acquisition of IT support staff. It may be necessary to convert a small office into an IT office where servers and staff, who can then monitor the equipment can be located. (In this case, the telecommunications closet usually remains in tact.)

Other space considerations may surround places to put devices in the examining rooms and office, where to locate printers, use of kiosks for patient data entry and/or retrieval, etc. After all, while it is easy to walk around with a wireless tablet, when it comes time to examine a patient, the tablet needs to be put somewhere. 

Office layout considerations may also include revised traffic flow. Work flow changes may add a central check out process or new traffic patterns to where you draw blood because more patients are having blood work performed prior to visits. Graph paper and templates for furnishings may be used to draw your space. You may then illustrate current and changed traffic patterns by different colored and/or numbered lines.
Human-Computer Interfaces

The decision about which human-computer interfaces to acquire is often made during the early stages of implementation. It is not that this was not previously considered from a general standpoint. You may have assessed the ability of this particular EHR to work with PDAs as well as workstations. But buying the devices you will ultimately use too early can mean disappointment if newer devices become available in the interim. Not that there will never be newer devices in the future – that is what planned obsolescence is for – but you hope to not start out your new EHR project behind the technology curve. You should also be aware that many clinicians are attracted to the “latest” devices, only to find that some of the older, “tried-and-true” devices are easier to work with. The message is that one size does not fit all people or even for all functions a given person performs, and you need to be flexible in your ability to make changes when something isn’t working as desired. Be aware, however, that standardizing on a small number of devices is essential. There are definitely economies of scale, not only in the purchase of the devices but in the ability of staff to maintain the devices and work with users in acclimating them to the EHR.

Engage your users in making decisions about what devices to acquire. If your clinic is not too small, you might consider buying a few different types of devices and have clinicians get used to using them for email and Internet access at a minimum. You may have connectivity with a hospital where they can access data via a Web portal. This is a good way to evaluate different devices, as well as to build computer navigational skills! 

System Build

System build, at a minimum, is the process by which tables containing information about your practice are loaded into the system.  Many tables are unique to your organization; some may be generic. They list, for example, all of the employees and physicians who may have access to the system, the names and locations of the clinic’s sites, all of the revenue codes, all the fax numbers of local pharmacies, ICD and CPT codes, types of patient instructions that are available, and much more. Essentially, any reference material you use in the clinic will become a table in and used by the EHR.

Data Modeling and Table/File/Template/Report Build

The extent to which the EHR is customizable determines further system build activities. If the system is highly customizable there is much work here. For example, all data elements required for core data sets should be identified and incorporated into screen layouts; all clinical practice guidelines that direct care planning and documentation need to be formed into templates with associated branching for context-sensitive documentation; all reports that are generated – whether in the form of paper printouts, transactions sent to a health plan, or data “dumps” to a data warehouse for quality measurement need to be identified and their output assured; any order sets that are commonly generated need to be incorporated; and even common phrases used in notes, referral letters, or other documentation identified. All decision support logic and the data that drives the decision support rules need to be reviewed by the clinic and approved or modified for use. Generally, a vendor supplies a starter set of screen layouts, templates, rules, and so forth; but at a minimum they should be reviewed by applicable members of the practice. The vendor may not have access to your clinic’s specific practice guidelines or those used in your community. The vendor may have templates for most specialties, but not for certain subspecialties that are represented in your clinic. Often the initial system build covers much of what can be anticipated for use; however, you should understand and be prepared to continue to build new templates, modify decision support rules, change data elements for external reporting, etc. for the life of the product. Just as medicine is not static, an EHR that supports medical practice is not static.
Change Control

As the system is built out, changes that are made should be tracked. If the standard template offered by the vendor contains certain data elements that your physicians do not believe they need to capture, or it is agreed by the group that they can be captured as desired by the individual provider, the changes made to the data dictionary concerning the deletion or optionality of the data element should be recorded. Ideally, the system should include not only the data tables themselves, but an information model and accompanying data dictionary that identifies the metadata – or attributes of the data elements. Tracking these changes is very important, because as the EHR becomes more complex, a change in one screen, for example, can impact a clinical decision support rule that fires from another screen. A missing data element or non-standard data entry may cause the rule to fire incorrectly or not fire when it should.
In some environments there is a formal change control process, where any change to the system is made via formal request which must often be approved, is prioritized, and put into the development queue. While such formality may not be necessary in a small clinic, some record of the change request, how it was approved, and the nature of the changes need to be retained. Remember that the EHR produces your legal medical record, and you may need to refer back to when changes were made that impacted documentation.
Interfaces 

Interfaces represent special challenges. This is often a matter of careful management and regular testing with documented results. Be aware that there are several forms of “interoperability:”
· Integration – development of one application based on the source code structure of another application so there is seamless exchange of discrete data. Note this is not just about buying from one vendor, as a vendor may have acquired an application from another vendor and only developed an interface for it, or may have had totally different development teams develop modules. 
· Interface – development of an “interface program,” often called middleware, that allows data from one application to flow to another application that was not developed using the same developmental structure. An interface generally is written to facilitate flow of only certain data between the applications and not necessarily all data in the application. Interfaces may be:
· Uni-directional, with data flowing only from one application to another

· Bi-directional, with data flowing from one application to another, and from that application back

· Connectivity – the ability to connect to another application to view information, potentially retrieve a file or image, and/or interact with the other application directly. Connectivity uses some form of file transfer protocol or web services architecture. It aids in communication of information and potentially interaction with the other application, but not in transference of discrete data across applications. 
Data Conversion

In addition to the chart conversion, that you planned during the planning stages of your EHR Roadmap, data conversion may also need to take place. Data conversion refers to the translation of electronic data that are stored in one application that are going to be migrated to another application. For example, you may have a significant number of patients scheduled for appointments in your practice management system. If you are now going to perform scheduling via your EHR, you need to have the data converted from the practice management system to the EHR. If you are going to convert to a new practice management system, you may want to convert patient demographic data and the schedule to the new practice management system. Some offices may consider converting financial data. Data conversion is not just a matter of interfacing because you will discontinue using the practice management system for scheduling purposes or the old practiced management system entirely. Data conversion, however, is not easy. Depending on the volume of data, it may actually be easier and more accurate to reenter data. This could be done all at once, or as old patients are scheduled for visits. Your revisit rate may help you determine what is best for you. It is also common to continue using the old practice management system to work down accounts receivable rather than convert them. Some practices may find that outsourcing or even selling accounts receivable is more cost effective than attempting conversion. Depending on what systems you already have and how your EHR will be configured, you may or may not have very much – if any – data to convert.

Go Live
Go live is the process in which the EHR becomes ready for real time use. Whatever turnover strategy you deploy, go live is the start of adopting the EHR as the means to document, communicate, and utilize information about your patients’ health care. 
Rehearsal

Many organizations actually hold a rehearsal prior to the day the EHR will go live. This is a final check that every piece of hardware is plugged in, has a fully charged battery, has fresh stack of paper, etc. It checks to make sure that the applications work as they should, either with test data or with one or two live patients’ data the day before go live. It is also final check that you have support staff readily available to assist new users, that users have their IDs and passwords and are ready to use the system.

Support

For a large implementation, vendors may supply additional staff – sometimes identified by a special color jacket or other characteristic clothing that distinguishes them as support to your new EHR. One vendor goes so far as to don their support staff with yellow stripped vests to make them look like construction workers. 
A small clinic will not need such an elaborate set up, but at a minimum you will need a super user or someone from the vendor available to help during the first few days of go live. Organizations that have undergone an EHR implementation suggest it is necessary to “swarm” users with help. It is important to not underestimate the importance of this support. Given Murphy’s Law that if anything can go wrong, it will – you need to be prepared. This is a stressful time for all. If physicians find they can’t use the system, it will be very difficult to regain their confidence and trust to try again. In fact, many go lives are planned so that at least on the first day or for the first few hours someone is literally placed with each new user. 

Patient Scheduling During Go Live/Productivity

Because of the level of stress and time for new users to adjust, many clinics schedule a lighter load – at least for the first day or several days of go live for each physician or site. Many clinics express concern about losing revenue during this time, but the gains that can be quickly achieved from getting it right the first time are well worth the adjustment. It may be that the go live is scheduled for a day of the week or period of the year in which you know it is a bit slower anyway. It is also possible to arrange the schedule so that each physician covers for another during the learning period. For example, if Dr. A goes live this week, Dr. B takes over a quarter of Dr. A’s patients; then when Dr. B goes live, Dr. A takes over a quarter of Dr. B’s patients. Another option is for the physician who is the Medical Director of IS (MDIS), or Chief Medical Informatics Officer (CMIO), to float during go live. This individual can take some of the patient load and also be readily accessible for support. Extending the day so that each patient is scheduled for a bit longer time is also a possibility – but one that is less desirable. Once again, because of the level of stress, it may be very tiring to lengthen a day, making it unfair to the patients as well as the physicians going live. A final option is to have new users use the EHR for only part of the day or a certain number of patients, such as use it for two patients the first day, four the next, and so forth. This may not require load reduction yet still gets users accustomed to the system. Still, too long a period of implementation often results in poor adoption than when a shorter period of time is set as the expectation for transition.b
Lessons Learned/Celebration

At the end of the first day or first few days, it is a good idea to schedule a debriefing session with the new users. This should be both to learn of any issues that weren’t picked up during the support for go live, as well it should be celebratory. Making it through the first few days is definitely a cause for celebration – that everyone appreciates. 

Also make sure that your EHR project manager, MDIS/CMIO, and other key stakeholders are readily accessible and open to learning about any issues. This should not be a negative experience, but one that permits everyone to learn and make things better. 

Acceptance Testing

Acceptance testing is less a specific “test” than the conclusion of a period of time over which expected adoption has occurred, end-of-month reports are produced correctly, accounts receivable is checked as accurate, etc. As you negotiated the contract, there should have been specific criteria established for what constitutes “acceptance” and hence the final payment. This process should be carefully performed with all stakeholders signing off on the respective parts. While it is not that you cannot get any help from the vendor in the future, the acceptance of the system as “fully installed” or “acceptable” puts the clinic in a different position with respect to leveraging help. 
Used with permission, Copyright © 2005, Margret\A Consulting, LLC
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