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Individual HIT Evaluation

Top Ten Criteria
  It is no surprise that health information systems are complex. It is logical to assume that the evaluation of their effectiveness will be complex as well. In a nutshell, it is hard to get them right the first time (Wyatt & Wyatt, 2003). This is primarily because user involvement and interaction are as important as technical issues in implementing such a large project. Proper evaluation must include both the technical and social aspects of using a health information system.  This is called the sociotechnical approach (Berg, 2001).
 Technical aspects of an information system can usually be evaluated by objective criteria. Objective criteria, usually presented as randomized controlled clinical trials, are considered the gold standard for producing reliable data (Heathfield, Peel, Kay, Mackay, Marley, Robertson, 1997). It is also what the medical community is familiar with and expects from scientific evaluations.  Unfortunately, this is not practical, or even desired, when evaluating information systems. Individual users will hold very different opinions about a particular system, depending on their background, experience, and comfort with computers (Dick, Steen and Detmer, 1997). Those perceived differences are an important part of that evaluation (Heathfield et al.,1997).  Therefore, subjective criteria, often framed as questions to end users, are a more common method of assessment of health information systems.
It must also be understood that evaluating health information systems is a fluid process that evolves over time. It is sometimes difficult to measure success of a project because the information system itself often changes with use, even during the course of the evaluation. Changes in criteria sometimes must occur during the course of an evaluation to reflect the evolutionary aspect of implementing a technical system. (Ammenwerth, Graber, Herrmann, Burkle, and Konig, 2003). 

Review of the Literature
  Anderson, Aydein, and Jay (1994) published a list of ten questions that can be used to evaluate medical information systems. This list has been cited in the literature consistently and seems to have stood the test of time as a framework for evaluating systems. Methods are also suggested on how to best answer these questions (by interviews, cost benefit analysis, survey, etc) that are quite helpful but will not be addressed in this paper. These questions are listed below:

· Does the system work technically as designed?

· Is the system used as anticipated?
· Does the system produce the desired results?

· Does the system work better then the procedures it replaced?

· Is the system cost effective?

· How well have individuals been trained to use the system?

· What are the anticipated long-term impacts on how departments interact with each other?

· What are the long-term effects on the delivery of medical care?

· Will the system have an impact on control in the organization?

· To what extent do impacts depend on practice setting?

Ahmad, Bentley, Kuehn, Kumar, Thomas, and Mekhyian (2002) suggest the following questions when evaluating a physician order entry system. They include the need to evaluate data accuracy which is not addressed above:
· Is the system easy to use?

· Is time saved by using this system?

· Is the system used frequently?
· Are intrinsic features of the system creating extra work?
· Is the system perceived as useful?

· Is the data entered accurate?

An evaluation criterion that concentrates on efficiency and speed of the system is suggested by Drazen, Metzgr, Ritter, and Schneider (1995):
· Patient care information must be available whenever users need them.

· The system must provide quick and value added access to information

· The system must be easy to use so that it requires little or no training,

· Entry of data requires minimal amount of time and maximal incentive.


Unsuccessful implementations of health information systems are also reported in the literature, though less frequently. Littlejohns and Garvican (2003) describe some hard lessons learned through the evaluation process of a health information system in South Africa that failed.  A major reason for failure cited was that end users did not understand the need for implementation of an information system from the outset. Their suggested criteria reflect that focus:
· Assess whether training, change management, and support are optimal 
· Assess whether the reliability of the system (including peripherals, network, hardware and software) is optimal 
· Assess whether the system improves the communication of patient information between healthcare facilities 
· Assess whether data protection is adequate 

· Assess the quality and actual use of decision making information to support clinicians, hospital management, provincial health executives, and the public 

· Assess whether patient administration processes are more standardized and efficient 

· Assess whether costs per unit service are reduced 

· Assess whether revenue collection has improved 

· Assess whether information is used for audit or research

Evaluation of the research potential of a system is included in the above list as well as financial considerations. Those two criterions were not considered in the previous lists.

Chocholik, Bouchard, Tan, and Ostrow (1999) suggest criteria that are more hardware/vendor focused:
· The system must be designed for direct use by caregivers
· The product must be proven in an institution similar to the interested institution and the system must be provided by a stable vendor.

· The system must be one that can serve as a basis for re-engineering the hospital’s work processes.
· The vendor must offer a fully integrated product.
The Committee on Data Standards for Patient Safety from the Institute of Medicine published a report citing eight core capabilities that electronic health records should possess (Institute of Medicine, 2003). These are very concrete and can be used as a basis for developing evaluation criteria. They are summarized below:
· Does the EMR provide access to key information so caregivers can make sound clinical decisions in a timely manner?

· Can the provider access test results in multiple settings to increase patient safety?

· Is there the ability to enter and store orders so as to enhance legibility and improve efficiency?
· Does the EMR provide reminders, prompts, etc. to improve compliance with best clinical practices?

· Is electronic communication efficient, secure, and readily accessible among providers?

· Are there tools in place to give patients access to their health records?

· Are there computerized administrative tools present to provide more timely service to patients?

· Is the electronic data storage such that it  employs uniform data standards for meeting reporting requirements?
     It is interesting to note that the above criteria effectively reflect most of the goals and strategies of the NHII Framework for Health Information Technology Adoption (Brailer, 2004). This landmark document addresses the set of technologies, standards, applications, systems, values, and laws that support all facets of individual health, health care, and public health   (Brailer, 2004). It is important to have an evaluation of health information systems reflect these goals. 
There are some miscellaneous criteria that should be mentioned. Lorenzi and Riley (2003) suggest two criteria that have not been previously listed:
· Was the system implementation process smooth?

· Did personnel using the system actively participate in the selection and evaluation process?

The above questions may seem obvious but are important to keep in mind. It would be expected that providers would adapt more easily to a health information system if they actively participated in its implementation as well as its evaluation.

Finally, some practical aspects are addressed in a pamphlet provided to physicians who are looking to implement an electronic medical record in a private office (Barrett, Holmes, and McAulay, 2003).  They reflect a more personal aspect appropriate to a small working environment:
· How easily can staff input data?

· Can staff understand graphics, menus, and icons?

· Can the system integrate with other systems?

· Can staff obtain prompt and effective help desk assistance?

Top Ten Criteria

Criteria for evaluation of health information systems can be roughly broken down into four categories (Wyatt, 1994). A thorough evaluation needs to address technical, perceived usability, financial, and clinical/functional concerns. The categories chosen reflect these concerns and are labeled Utility, User Satisfaction, Financial, and Clinical/Functional Outcome respectively. It is important to also recognize that the criteria in these four categories need to be modifiable, longitudinal, and formative to reflect the fluid nature of information systems as they evolve over time (Kaplan, 1997).  Evaluation criteria need not be stagnant.
Ten relevant evaluation questions were chosen based on what would together give a complete picture of the effectiveness of a particular medical information system. The criteria were framed as questions because this is usually the form with which evaluations take place and because that was what was used in the evaluation tool described below. The top ten questions were drawn from the literature review. They were grouped according to the categories listed above.
Utility:
1. Is the system useful?
2. Does the system integrate well with other systems? 
3. Is the data entered accurate?

4. Is data protection adequate and yet still accessible to appropriate users?

User Satisfaction:
5. Is the system perceived to be easy to use?
6. Is the system used as anticipated?
Financial  
7. Has revenue collection improved?

8. Are costs per unit service reduced?
Clinical/Functional Outcome

9. Does the system provide quick and value added access to information?

10. Does the system work better than the one it replaced?

Definitions
To understand these criteria some definitions are in order. Utility is defined as how useful, accurate, and secure is the system. The criteria in that category reflect that definition. User satisfaction is more of a subjective evaluation by the individual user.  This is also can be described as perceived usefulness (PU). PU is defined as the extent to which potential users believe that a certain information system can or will support them in performing their job better (Meijden Tange, Troost and Hasma, 2003). Perceived ease of use (PEU) is slightly different from PU but would be in the same category. It concerns a user’s perception or belief. Once users believe that the information system can be helpful (the balance between the performance benefits and the efforts to invest) PEU determines whether they will actually use a particular system (Meijden, et al., 2003).  System use as anticipated is defined by how those who implemented the system expected it to be used by end users. 

Regarding financial considerations, it is admitted that this can be difficult to evaluate by an end user. End users are usually medical providers who are often in the dark (inappropriately so it should be added) regarding cost of medical services. However, cost reduction is very important and should not be forgotten. This may need to be evaluated over time and may also require input from personnel other than end users.

Clinical/functional outcome addresses the issue of improved patient care. Does the patent benefit with the use of this system by receiving more timely and appropriate medical treatment?  And, of course, one would hope that the system being replaced is found to be lacking by end users after they incorporate the new one into their practice.
Evaluation Tool
The University of Washington recently upgraded their PACS (picture archiving and communication system) to Centricity Radiology Web v.1.0 (General Electric). This program was selected as the health information system to be evaluated. An evaluation tool for data collection was developed for use on a Dell Axim PDA by providers who use the PACS system: medical doctors, nurse practitioners, or registered nurses. The questions used in this tool were based on the above ten criteria. It was presented as a questionnaire requiring Yes, No, Neutral or N/A answers using the HandDBase software program for Pocket PC.  A short evaluation tool was also developed for the tool itself. The questions used in the tool are shown in Figure 1. How these questions relate to the four categories of evaluation criteria is also shown. An attempt was made to address each criterion at least once with a question.
Conclusion 
Implementing health information systems successfully is a path ridden with risks and dangers.  In the end, what a successful implementation is can only be discovered in the very process of doing that implementation. It is unrealistic to believe that developing careful and meaningful criteria will ensure a successful implementation, but it is a start (Berg, 2001). There is increasing pressure on health care organizations not only to spend money wisely, but to show that it is wisely spent (Wyatt & Wyatt, 2003). Developing meaningful evaluation criteria will contribute to health information systems that are useful, user friendly, cost effective, and clinically relevant. Quick access to reliable information through well designed health information systems will enable consumers, health care and public health professionals address personal and community health concerns effectively and cost-efficiently[image: image1.png]


 (Scott, 2002). . Evaluating systems so that they will contribute to these goals is crucial in today’s health care market.

References

Ahmad A, T. P., Bentley TD, Kuehn L, Kumar RR, Thomas A, Mekhjian H. (2002). Key attributes of a successful physician order entry system implementation in a

Ammenwerth, E., Graber, S., Herrmann, G., Burkle, T., Konig, J. (2003). Evaluation of health information systems-problems and challenges. International Journal of Medical Informatics, 71(2-3), 125-135.

Anderson, J.G., Aydin, C.E., Jay, S.J. (1994). Evaluating Health Care Information Systems, Methods and Applications. Thousand Oaks, Calif., SAGE Publications, Inc.

Barrett, M. J., Holmes, B.J., McAulay, S.J. (2003). Electronic Medical Records: A Buyers Guide for Small Physician Practices. Health Reports, California HealthCare Foundation.

Berg, M. (2001). Implementing information systems in health care organizations: Myths and challenges. International Journal of Medical Informatics, 64, 143-156

Brailer, D. J. (2004). Health IT Strategic Framework. D. o. H. a. H. Services.
Chocholik, J. K., Bouchard, S.E., Tan, J.K.H., Ostrow, D.N. (1999). The determination of relevant goals and criteria used to select an automated patient care information system: A delphi approach. Journal of the American Medical Informatics Association, 6(3), 219-233.

Committee on Data Standards for Patient Safety, B. o. H. C. S. (2003). Key Capabilities of an Electronic Health Record System: Letter Report. Washington D.C., Institute of Medicine of the National Academies: 31.

Drazen, E. L., Metzgr, J.B., Ritter, J.L., Schneider, M.K. (1995). Patient Care Information Systems: Successful Design and Implementation. New York, Springer-Verlag.
General Electric, Centricity Web Radiology Information System.from /www.gemedicalsystemseurope.com/euen/it_solutions/centricity/cent_web.html 
Heathfield, H., Peel, V., Kay, S., Mackay, T., Marley, L., Nicholson, Robertson, R., WIlliams, J. (1997). Evaluating large scale health information systems: from practice towards theory. Proceedings of the AMIA Annual Fall Symposium, Hanley & Belfus, Philadelphia.
Kaplan, B. (1997). Addressing organizational issues into the evaluation of medical systems. J Am Med Inform Assoc., 4(2).

Littlejohns P., W., J., Garvican, L. (2003). Evaluating computerized health information systems: Hard lessons still to be learnt. British Medical Journal,(326), 860-863..

Lorenzi, N. M., Riley, R.T. (2003). Managing Technological Change: Organizational Aspects of Health Informatics. New York, Springer Science + Business Media, Inc.

multi-hospital environment. J Am Med Inform Assoc., 9(1), 16-24.
      Meijden, M. J. v. d., Tange, H. J., Troost, J., & Hasman, A. (2003). Determinants of success    of inpatient clinical information systems, a literature review. J Am Med Inform Assoc., 10(3), 235-243.
       Scott, J. (2002). A National Health Information Infrastructure for You and Me. iHealthBeat.org, California Healthcare Foundation. 2002.

Wyatt, J. C. (1994). Clinical data systems, part 3: Development and evaluation. The Lancet, 344, 1682-1688.
 Wyatt, J. C., & Wyatt, S. M. (2003). When and how to evaluate health information systems? International Journal of Medical Informatics, 69, 251-259.

Figure Caption
Figure 1: Evaluation Form
System

Is the system useful? (U)

Can you access the system quickly? (C/F)

Is the system easy to use? (US)

Are the graphics easy to understand? (U)

Is the system easy to access? (US)

Do you access the system frequently? (US)

Is the data accessed accurate? (C/F)

Is your medical decision making enhanced by using the system? (C/F)

Do you save time by accessing the system? (C/F)

Does the system work better than the one it replaced? (C/F)

Does the system integrate well with other systems? (U)

Is the help system useful? (U)

Was the training provided helpful? (US)

Do you think you can save the patient money by using the system? (F)

Do you anticipate using the system frequently? (US)

Tool

Was the tool easy to use?

Were the questions easy to understand?

Was the PDA easy to use?

Key: U=Utility, US=User Satisfaction, F=Financial Evaluation, C/F=Clinical/Functional Outcome.

� This question is similar to the last question on the evaluation tool, but actually addresses different concerns.  The first addresses how often a provider is currently accessing the system to validate how reliable the data collected from the evaluator will be in the assessment. That is in contrast to how often the provider thinks s/he will use it in the future which implies satisfaction with that system. 





