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ABSTRACT





We conceptualize a departmental information system as embodying a flexible, but limited, model for the operation of a department, such as a laboratory or diagnostic imaging service. We further recognize departmental information systems as tools that enable data-driven departmental management and function as feeder systems to enterprise management decision-support systems. Based on this we derive a more active and deeper role for department management in all phases of the system life cycle, and make the case for a thorough integration of process innovation and information requirements definition in system planning, procurement, and management.





INTRODUCTION





For many years, Departmental Information Systems (DISs) such as the LIS and RIS have been fixtures in our ancillary departments. They have been used to facilitate the reception and tracking of requisitions and specimens, to increase the productivity of work processes, to capture data from staff and instruments, to produce reports, and to make results available to ordering providers. As the DIS has matured, however, it has become an increasingly capable and important management tool as well.





Today’s DIS has significant functionality in areas like the support and monitoring of work processes, management reporting, billing and finance, outreach management, quality control, and utilization management. As such, it has become the key technology for the successful management of the department enterprise.





THE USE OF THE TOOL





Experience has shown that many departments fail to fully implement the components of the DIS that facilitate management, such as management reporting modules. Alternatively, having implemented them, they fail to make full use of the modules’ capabilities. Similarly, many departments fail to take advantage of the DIS in streamlining work processes. It can be argued that the failure to implement or use DIS management modules is due to the difficulty associated with their implementation and/or use. However, this is not likely the entire explanation, as well-informed department management can ultimately get from vendors the functionality they demand.





Part of the cause appears to be that management functionality is not perceived as essential, that management is not aware of the management power of the DIS, or that management has not yet become “data-driven”. Whatever the cause, demand does not appear to be sufficient to drive vendor action.





MANAGING THE DIS AS A MANAGEMENT TOOL





If one accepts the contention that the DIS is a key management tool, then department management must manage the deployment and use of the DIS to ensure that the tool is in place to support the organization’s objectives. Specifically, the DIS will not be a tool for more efficient processes if management does not redesign workflow to take advantage of the functionality of the DIS. Furthermore, the DIS will not be able to provide management reports if management does not establish the deliverables of, mandate, participate in, and guide the implementation and continuous use and improvement of the management features of the DIS. 





Management must understand the DIS, use it to change the way the department does business and even use it to change the products the department produces. Management must consider the DIS as its key management tool, as a powerful asset for change and improvement, and must manage this asset closely if it is to deliver on its promise.





THE DEPARTMENT MANAGEMENT MODEL (DMM) CONCEPT





An ancillary department services organization is a comprehensive process whose primary products are clinical results that are, in turn, inputs to the patient care process. We define a “Department Management Model” (DMM) as the set of all concepts, indicators, rules, parameters, assumptions, interventions, and procedures that are used to measure and monitor processes, and to support the decision-making and intervention regarding the operation of the department. The DMM typically, today, resides in the mind of the department manager, but is gradually being externalized, formalized and realized in the form of decision support tools.





In this vision of quantitative management, managers observe indicators of department performance, such as fiscal, operational, and clinical  indicators. Based on the status of these indicators either individually or as a group, managers react in ways determined by explicit rules (e.g., if costs per DRG are above projections, and volume has not increased, review materials consumption and prices). The indicators themselves are generally composite or computed indicators, that is, raw data combined and subjected to processing. The raw data are sourced in the DIS and other related systems, such as the billing or ADT systems, and must be delivered to the decision support system automatically and in a timely fashion.





Until recently, raw and partially processed data, usually restricted to that available from the DIS, could be obtained by managers using classic “Management Reporting” functionality within the DIS suite. This software typically provided neither the indicators nor the means of implementing rules, and often was difficult to setup and use. In the classic situation, the rules and the indicators were, if used at all, part of the mental process of the manager. Unless a manager was highly motivated regarding quantitative management of the department, these early simple modules were not implemented, or, if implemented, were not used as a tool for continuous quantitative management. Even as better functionality has become available, the level of usage has lagged. The primary challenge would appear to be the “conversion” of “seat-of-the-pants” managers into data-driven managers.





The Need for an DMM-Congruent Data Model





No data-driven management system will be possible, however, without the data, and the efficient capturing and collating of data can only be accomplished via the DIS. This means that the data model for the DIS (the data items and their inter-relationships) must be congruent with the DMM. If the data are not captured or are not appropriately interlinked, the DMM will not be able to be instantiated. Our conclusion is that the DIS itself must be rethought from the vantage point of the role it must serve to support the DMM. Clearly also, the DIS must capture and provide the data on a timely basis and ensure its integrity, or the conclusions reached using the DMM will not be correct or current. Since the department is usually part of a larger enterprise, the DMM must also address the department’s role as an information feeder to enterprise-level systems.





THE DEPARTMENT WORK PROCESS MODEL CONCEPT





It is useful to recognize that all DISs were developed in functioning departments (called alpha sites). Each DIS has functionality that was created to enable and facilitate specific tasks at the alpha site. If the alpha department operated a certain way, the system features evolved to support that way of working.





Once development at the alpha department has reached some point, generally the DIS is then implemented and tested at secondary sites, called beta sites. Frequently, features are added or modified so that the system will enable and facilitate the different or additional work processes at these secondary sites. As more and more departments use the system, and the vendor enhances functionality to address their needs, the system becomes able to support new or variant work processes. However, at any given stage of its evolution, an DIS can support a limited set of work processes and has a limited degree of flexibility in supporting variants of a given work process. We will characterize this situation by saying that each DIS embodies a General Department Operational Model (GDOM) that will allow the support of some limited set of Specific Departmental Operational Models.





Following this thinking, acquiring an DIS is in fact acquiring a set possible ways to operate a department. A given DIS will support certain work processes, and not others; will facilitate certain variants of work processes, but not others. Procuring a new DIS therefore involves either deciding how one wishes to operate a department and choosing the DIS that enables and facilitates this, or studying the work support capabilities of different DISs, and electing to operate the department as supported by one of these.





It is quite possible to choose an DIS that does not enable and may even literally work against established work processes. We use the term “impedance matching” to characterize the process of aligning the DIS functionality with the department workflow (see Diagram A). Good impedance matching means that the power of the DIS goes into supporting work processes and making them more efficient and effective. Poor impedance matching means that DIS functionality is wasted, makes it difficult to carry out a task, or requires time-absorbing workarounds.
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The objective of DIS procurement must be good DIS-work flow impedance matching, or the workflow support capabilities of the DIS are wasted and benefits are not realized. At the very least, management must face the challenge of adjusting workflow to take maximal advantage of the functional capabilities of whichever DIS they elect to acquire.





The acquisition of a new DIS is the ideal opportunity for process innovation in the department. The DIS itself is a tool for process innovation, or process innovation can be the rationale for the selection of a specific DIS. Either way, a DIS is recognized as the vector of functionality that can automate or facilitate work processes. What is more, the DIS can be the model for process innovation. Understanding what the DIS can enable (i.e., its General Departmental Operating Model), can reveal at least which existing processes can be automated or facilitated, and may suggest some that can be eliminated.  In the case of existing or planned work processes that the DIS does not address, if such processes are essential, they become topics for discussion with the vendor regarding custom development. Any process that is not fully automated can also be subject to detailed dissection and potentially to significant streamlining.





Alternatively, for those departments that prefer to use their own processes as the standard, these processes can serve as the basis for selecting a DIS. In this case, one seeks an DIS with a GDOM that automates or facilitates the desired ideal work processes. This approach suffers from the fact that it is relatively easy to design ideal work processes that are not adequately addressed by the GDOMs of any commercial DIS. Hence the former approach is generally better for all organizations that foreswear DIS development and life at the “bleeding edge”.





If process innovation is undertaken, every aspect of department services is on the table. Unnecessary processes, e.g., processes that serve no customer, processes that do not add value, or processes that have no product, are identified for elimination, and fundamentally better ways are found to produce the desired products. Restructuring typically involves such things as creating a highly automated core lab, reducing the laboratory to a rapid response lab in a lab consortium, flattening the department’s management structure, significantly revising personnel roles, and the like. If this is the desired outcome, then process innovation must precede procurement and work process streamlining, as restructuring has a dramatic impact on all work processes. 





Finally, there is the potential for product innovation. Product innovation is so radical as to be rare except in leading medical centers. The objective of product innovation is the conceptualization and delivery of new or enhanced products or services to ordering providers and management. Examples of product innovation are: including pathology images with reports, providing results interpretation services and/or advice to the ordering physician, providing better management information to the senior management teams, and integrating the department professionals into the care team.





BRINGING IT ALL TOGETHER: EFFECTIVE MANAGEMENT OF THE DIS





The ideas presented here have implications for every phase of the system life-cycle, from the planning phase to evaluating the system in use.





Implications in the System Planning Phase





For a successful planning phase, the organization must recognize the criticality of the re-engineering role of the DIS and its role as a management information source, and must ensure that the requisite expertise is involved in the planning process. To accomplish this it seems essential that two functional teams need to be created and involved: a Work Process Taskforce, and an Information Management Taskforce.  





The Work Process Taskforce must document work processes, review them for appropriateness and efficiency, review the work process support capabilities of DISs, and note opportunities for improvement. The Taskforce must at least perform a thorough review of DIS products to determine which can serve as an infrastructure for the new configuration of department services.





The Information Management (IM) Taskforce should have 2 major responsibilities: the development of the intra-department management model (the DMM), and the discovery and refinement of the department’s and the enterprise’s information requirements. In order to satisfy these responsibilities, it must become knowledgeable regarding quantitative, data-driven management. This can be accomplished in education and workshop sessions that introduce the concepts and facilitate the development of a preferred Departmental Management Model. Once it is prepared for its role, the Information Management Taskforce must work with enterprise IS, management analysts, and clinicians to identify those data sets that are required by the enterprise and that must be produced by the department, as well as those required for the department itself. This accomplished, it must develop a list of required data elements that must be captured by the DIS to address of these needs. Finally, the IM Taskforce must undertake the definition of the system support for department management. This involves: defining the key indicators of performance and the methodologies for displaying them, defining the data and the computations and transforms on the data that are required to produce these indicators, and defining the rules for intervention.





Implications in the Procurement Phase





Once the planning phase is complete, the department enters the procurement phase. Successful procurement requires a Procurement Team that comprehends the major required capabilities of the system. As such the procurement team must inherit the work of the Planning Team and its Taskforces, and should include representatives of the Work Process Taskforce (e.g., its leader) and the IM Taskforce, as well as the usual stakeholders in the procurement process.





The initial role of the Procurement Team is to compile specific, detailed statements of requirements that address the work process, information management, and other needs of the department. Having accomplished this, the procurement team is wise to have studied existing DIS capabilities and to have used these as the basis for proposed re-engineering and information management activities. If the client requires capabilities beyond what the vendor cites, either workarounds can be solicited from the vendor, additional capabilities can be implemented either as part of the purchase agreement, or they can be developed under contract.





The candidacy of a product must be quantitatively measured versus what the department requires. If required capabilities cannot be obtained, then the Procurement Team must work with the IM and Work Process Taskforces to revise plans, to find system workarounds, to rethink the Department Management Model, to find tools that complement the capabilities of DIS, or to find alternate means of satisfying the department’s and the enterprise’s needs for department information. Proceeding to system selection without doing this would mean that the planned effects of the system would not be deliverable despite the investment.





Implications for the Implementation Phase





During the DIS implementation phase, the department must perform the classical tasks associated with DIS implementation, but must augment these with several other major activities: Implement the desired work processes once the system features are usable, implement the management reporting system, train managers in the proficient use if the management tools, and interface the DIS to enterprise tools that can receive or extract the information required for enterprise use.





Implications in the Utilization Phase





Department management must recognize that realization of the full potential benefits of the DIS, depends on a number of conditions. First, all required modules and features must be acquired, be compliant with requirements, be fully implemented, and be maintained in operating order. Without the required capabilities, the achievement of the desired effects will likely be impaired. Second, department management must ensure that staff and management are properly trained to an adequate level of proficiency in the use of relevant modules and features, and that their training is current. Skills learned too early in the implementation phase may be extinct by system go-live. Furthermore, proper training usually implies two or three training phases, an initial phase, and one or more “topping-up” phases particularly in the case of using and maintaining complex tools like the management reporting capability. Without skills, staff will not be able to utilize system capabilities. Third, department management must periodically review and adjust work processes so that they continue to comply with design objectives. These reviews can also have a CQI objective to gradually further optimize work. Otherwise, processes are likely to drift awry. Fourth, department management must actually use the management information system, and continuously “shake it down” through regular and full use. New indicators may require some re-implementation and existing indicators may require revision of the data accessed and the formulas applied. The motto is “use it or lose it”. Finally, department management must ensure the requisite connectivity between the DIS and enterprise systems is fully implemented, tested, and operating error-free. From time to time new data may be required at the enterprise level, necessitating revisions, upgrades, re-implementation of a module.





Organizing for the Effective Deployment, Use, Support, and Management of the DIS





Once the full nature of the DIS is clear, the outlines of an adequate technology management structure can be discerned. Without question, deep involvement of department professionals in all aspects of the DIS’s life-cycle is essential. However, the department must be able to access expertise in key areas like information and communications systems, work process improvement, project management, business case development and benefits realization, and information resource management. The department must form several teams at least during the planning, procurement, and implementation phases, and should consider a standing DIS team throughout the system life-cycle. These teams must be directly accountable to department management, but will have other accountabilities as well, e.g., to enterprise information managers. They must be supported by expert resources such as re-engineers and IS staff, and all support staff must be responsible to the teams that depend on their capabilities.





CONCLUSIONS





The recognition that the DIS is the technologic infrastructure for all department work processes, that it is the tool for the clinical, operational, and fiscal management of the department, and that it is a key information resource for enterprise planners and managers, has many impacts. Perhaps first among these is that department management must realize that the DIS as an essential management tool, and embrace it as their own. Once that conversion has occurred, management must put a great deal of thought and effort into planning for, procuring, implementing, maintaining, and using the tool. The deep role of the DIS in the department requires that management re-think what is being done and how it should be done in every phase of the system life-cycle. During procurement, for example, when the department is examining the functional capabilities of a DIS, what it is actually looking at is a tool for work process improvement. In fact, we would assert that there is no other motivation for acquiring functionality other than to improve work processes. If this is accepted, then there must be a re-engineering process that is carried out concurrently with procurement, and the expertise, methodologies, and time to accomplish this re-engineering must exist.





What if a department elects to not re-engineer. Then, at best, it will select a system that facilitates the status quo. Why invest new money to maintain the status quo? Should not any good manager seek a positive return on investment? At worst though, the department could select a system that does not even support existing work processes well, and/or that impedes the implementation of new processes. Many of us have experienced the reality of systems that generate more new work than they save.





Clearly, the challenge and importance of managing the department in the context of cost constraints, managed care, and today’s highly competitive marketplace, motivates objective, real-time management. Given this, the DIS must be seen as the tool supporting department managers and giving them an alternative to the tried and failed techniques of seat-of-the-pants management. Once the value of the DIS in this dimension is recognized, yet further changes are required in what is done during the system life-cycle, and management faces the challenge of learning how to use the DIS as a management tool.





Finally, the fact that department information of all types is the life blood of the health system makes the DIS the tool of others in the enterprise. Realizing this forces their involvement as generators of requirements, users of departmental information, and stakeholders in the systems and the processes that acquire, deploy, and maintain the systems.





The DIS must address all of these needs. Its ability to do so and to track changing needs must be the primary bases on which decision-making about the DIS rests.





For additional information, contact:  dcovvey@sprynet.com
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