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· Acknowledgements (Donna)
· Executive Summary (Joan & Liz)
Section II – The Problem


Preparing the Nursing Workforce 
Key Points:

· Workforce readiness should be considered in an overall review of organizational readiness when preparing for information system implementation or transition projects. Other components of organization readiness include; knowledge readiness, technical readiness, operation readiness, functional readiness, resource readiness and internal environmental readiness. (Snyder-Halpern 1999, and Caldwell, Chatman, O’Reilly, Ormiston and Lapiz 2008)

· Change management must start early in a technical process, not during a crisis. (Lorenzi and Riley 2003) Assessments of pros and cons of the change, as well as identifying promoters and resisters (those needing more attention) should be accomplished through observation and communication with those affected by the change. (Jones and Moss 2006)

· Implementing clinical information systems may generate fear, anxiety and “computer phobia”. (Jacobson, Holder and Dearner 1989 and Wolfe 1991)

· Nurses and other healthcare workers are noted as having anxiety about information systems, with nurses actually exhibiting higher levels than clerical/administrative staff. (Jayasuriya and Caputi 1996)

· Computer anxiety has been identified as a variable related to resistance and commitment to use computers. (Kay 1990)

· Staff attitudes toward computer systems incorporate what they know or believe about them and how they routinely act or behave regarding them. (Ajzen and Fishbein 1980)

· Adoption of information technology may either be facilitated or impeded by attitudes toward automation. (Jayasuriya and Caputi 1996)

· Negative attitudes may cause people to avoid using computerized systems or even resist the introduction of such systems in an organization. (Igbaria and Parasuraman 1991)

· Attitude has long been used as a determinant for a user’s intention to use or adopt an information system or software package. (Dillon, Balnkenship and Crews 2005)

· A favorable or positive attitude enhances ones motivation to learn and retain information in a given situation; conversely, a negative attitude may impede learning and retention of new information. Attitudes may also be influential in developing behavior that can initiate a response to a situation. A strong association between attitudes and learning suggests that a first step in introducing new information systems into healthcare settings should be assessment of nurses’ attitudes. (Henderson, Morris and Fitzgibbons 1987)

· There is little agreement regarding computer-focused nursing competencies, but there is consensus that computer-competent nurses possesses a general knowledge and understanding of computer technology, couple with a positive attitude toward computers and software. (Hobbs 2002)

Potential Benefits of Using Workforce Readiness Assessment:

· Improvement of staff attitudes does not guarantee a successful system implementation, but it is expected that with a more organized and strategic approach to implementation, the adoption and use of a new information system will be enhanced. (Dixon 1999) 

· Identification of attitude and anxiety toward computers will help in developing strategies to reduce resistance. (Jayasuriya and Caputi 1996)

· Nurses are typically the largest group of computer users, thus their attitudes will influence those of other workers in the same area. Moreover, understanding their attitudes may help correct misconceptions and alleviate fear and anxiety about computers. Negative attitudes may present barriers to effective use of information technology. (Sultana 1990)

· Staff benefits:

· Encourage Lifelong learning that builds critical thinking skills (Smedley 2005)

· Retention – people want to be good at what they do, help them be successful (Pratt 2002)

· Improvement of human behavior and placement of nurses where they can have the most effect (Courtney 2005)

· Management Benefits:

· Identification of staff and units with greater needs for education (Moody, Slocumb, Berg and Jackson 2004)

· Lower training costs (Berke 2003) 

· Less downtime for orientation between hire and work dates (Berke 2003)

· Identifying dissatisfied users and recognizing the general nature of their complaints would create a better organized strategic approach to implementation and ultimately enhance the adoption of new technology. (Dillon 2005)

Workforce Readiness Assessment Principles:

· Implementing or transitioning to a new information system may generate fear, anxiety, and “computer phobia” (Jacobson, Holder and Dearner 1989 and Wolfe 1991) 

· Staff acceptance of and willingness to use information systems have been found to be major determinants of system success. (Goddard 2000)

· Understanding how the nursing staff feels about computers in the workplace and the role computers can play in practice enables the implementation team to structure communications, reframe misconceptions and offer possible new perceptions. (McLane 2005)

· User attitude is a key determinant of the effective use of computers in the work place and that employees may resist using computers if they have a negative attitude.  (Jayasuriya and Caputi 1996)

· Pressure (economic and regulatory) to incorporate information systems into the healthcare setting requires an assessment of staff skills. (Pravikoff, Pierce and Tanner 2005)

· Research has not demonstrated consistent demographic variables that identify those nurses more or less likely to have a positive attitude toward computerization. (Smith, Smith, Krugman and Oman 2005)

Case Studies:

#4 – Hudak et al (LTC)

#19 – Robinson (LTC)

The Process of Workforce Readiness Assessment:

· Successful implementation or transition of information systems depends on staff acceptance and usage of the system. Determining attitudes aids in identifying barriers to a successful project. (Dixon 1999)

· Process includes:

· Identifying who will utilize system, registered nurses, licensed practical nurses, nursing assistants, ward clerks and others

· Identify essential knowledge, attitudes and skills.

· Select, modify or develop staff attitude survey tool

· Test tool on pilot group

· Survey user attitudes toward computers and information systems. 

· Compile and analyze results 

· Identify barriers

· Develop training tools, identify facility and staff resources, as well as funding

· Incorporate results in formulation of training and implementation and training

· (Caldwell, Chatman, O’Reilly, Ormiston and Lapiz 2008; Wilbright, Haun, Romano, Krutzfeldt, Fontenot and Nolan 2006; Smith, Smith, Krugman and Oman 2005; Dillon, Lending, Crews and Blankenship 2003; Hobbs 2002; Jayasuriya and Caputi 1996; Axford and Carter 1996; Scarpa, Smeltzer and Jasion 1992; Sultana 1990) 

· Barriers

· Research shows that nurses experience several barriers. (Hannah 1995)

· Barriers to cognitive integration must be addressed (Simpson, 2006)

· Nurses work around systems they do not like, understand or value. (Kirkley 2004)

· Resistance may appear as an attempt to “put off” system use, criticism of system, including system being time consuming, not enough access to terminals, time to document in charts or constant interruptions while documenting. (Timmons 2003 and Moody 2004)

· Skills limitations may also exacerbate resistance to computer usage, delays in obtaining information, employee frustration with computers and inaccuracy and incompleteness of data entry. (Wilbright WA, Haun DE, Romano T, Krutzfeldt T, Fontenot CE 2006)

· Nursing time constraints, allow little time to explore and learn (Simpson 2006)

· Nursing’s resistance to incorporating technology into care (Simpson, 2006) 

· Multigenerational learning needs and styles are different; many nurses entered nursing practice before computers were integrated into education curriculums. (Mangold 2007, Pravikoff , Pierce and Tanner 2005, Wilbright, Haun, Romano, Krutzfeldt, Fontenot 2006)

Recommendations for Workforce Readiness Assessment

· Researchers have consistently encouraged administrators to assess the affect the impact information systems will have on users, as well as the user’s degree of willingness to use them. (Whitehouse 1979 and Gluck 1979) 

· Implementing information systems presents staff with change, often unwanted, that may lead to resistance. Early definition and understanding of attitudes and expectations of staff can provide information serve as a starting point for a sometimes frustrating project. (McLane 2005)

Patient Safety
Key Points:  

Technology used by nurses has been shown in several studies to improve patient care.  Technology related to medication administration, assessment, decision-support and physician order entry have been studied and shown to improve care.  The use of these systems has also been shown to be problematic.  If technology is not used properly it can have a negative affect.  If the technology does not meet the expectation of the user, may not be used by the clinician or not used to its fullest capacity.  If the technology is inadequate it can even be detrimental to the patient’s outcome.  Research is showing the value of technology to support patient safety, but it is also showing that that same technology is not yet at its full potential.

Benefits:  

Using technology for patient safety is a hallmark from the “In Crossing the Quality Chasm” report by the Institute of Medicine (IOM) Committee on Quality of Health Gare in America.  Studies are showing that technology correctly used by trained individuals can help improve patient safety.

Principles:  

Research into the use of technology in care validates that the improvements that are being made by the technology.  It also validates the idea that the user of the technology must have an understanding and comfort with that technology.  The technology without the nurse or physician is a poor tool to treat patients. 

Case studies:

Recommendations:  

· Research needs to continue to expand in the area of technology use.   

· Clear examples of the value of technology use need to be documented and create a new standard of care.

· Practice must change to meet the new technology whether it is in the clinical areas or in the educational environments where the clinicians begin their careers.  

· The technology must be incorporated into practice but this can only be done if that technology is working as the clinician expects or old workflows are changed. 
Attitudes (Competencies)
Key Points:

Research demonstrates that student or user attitudes toward computers and systems will influence outcome success. Since attitude is an important variable in success, educators, clinical leaders and project managers cannot overlook the measurement of attitude.

In education, more ‘live instructor tutorials’ improved student performance. Instructors cannot assume students are comfortable with computer-assisted learning. Instructional plans for students and staff development need to account for computer anxiety when planning strategies.

In system implementation, resistant nurses may appear compliant with implementation but still exhibit resistive behaviors (such as incomplete use of system, delayed use of system, criticism of system).

Benefits:

When preexisting attitudes are known, the staff education or implementation approach should be modified to address the attitudes. Resistive staff behaviors may indicate a need to explore staff attitudes toward the system.

Strategies:

User attitudes toward computers and systems need to be assessed in order to design appropriate educational interventions and implementation strategies. Appropriate interventions for resistive attitudes need to be used.

Case Studies:

Recommendations:

Identify quality computer/system attitude assessment tools.

Incorporate computer/system attitude assessment.

Measure the desired outcomes according to preexisting attitudes and type of strategy (used for learning or implementation), to identify the most effective strategies.

Basic Computer Competencies
Key Points:  

Computer literacy is critical to the future of nursing. Literacy involves a continuum of learning and is the ability to identify, understand, interpret, create, communicate and compute using printed and written materials associated with varying text. Computer literate people have been defined as FIT Persons; fluent with information technology. These people are proficient in using a computer and can express creatively, reformulate knowledge and synthesize new information using a wide range of information technology. They possess three types of knowledge: contemporary skills (the ability to use current computer applications), foundational concepts (which underlie the how and why of information technology), and intellectual capabilities (defined as the ability to apply information technology to actual problems and challenges of every life).

To meet the demands for change, nurses need the knowledge, skills and resources to communicate and manage information effectively and efficiently in an electronic environment. Assessing computer literacy can be conceptualized from two perspectives, collecting data and providing information.


The concept of HIS (hospital information system) may fail due to lack of user acceptance and effective computer skill education. Computer training is required to increase user acceptance. Barriers such as lagging computer skills and diminished information literacy knowledge have impeded nurses from gaining the computer and information literacy competencies needed to move the practice of nursing into the electronic information age. Additionally, the lack of qualified faculty, resources, and need in clinical settings limits the advancing of curriculum offerings. The majority of computer and informatics education occurs in niche markets or in a unique specialty with limited applicability to general nursing practice.

Benefits:  

· Computers are increasingly being used to collect data from patients and to provide health related information to consumers. In addition, nurses can document the application of the nursing process using a computerized documentation system. 

· The most current and best evidence is stored in databases and the internet for use in making decisions regarding patient care.

· Information management provides a crucial pathway to ensuring that reliable and valid clinical data is collected in a matter to support and guide clinical practice.

· New technology changes work practices, which in turn changes how technology is used, which leads to changes in the technology, which induces new changes in work practices, and so on.

Principles:  

· Computer skill training has been ranked as the most important issue in human resource development. Nurses are expected to be computer literate when they enter the workforce.

· Educators must critically assess the emerging needs of practice, including the need for timely data and the expanding use of technology. 

· The deficit in higher-education institutions is directly related to the demand for curriculum content and the lack of prepared nursing informatics faculty.

· The lack of differentiation between computers in nursing and informatics in nursing adds to the inconsistencies in educational courses and opinions regarding the need for informatics experiences.


Case Studies:

Recommendations:  

· In order for nursing to enhance outcome research and become an evidenced-based discipline, information management knowledge and skills must be integrated into nursing education programs in ways that are valued as being integral to the nursing role. 

· Nursing faculty must be adequately prepared to provide education about the role of information management in evidenced-based practice. Qualified and knowledgeable nursing faculty is needed who can integrate core informatics content for students and future generations of nurses.

· Development of an essential curriculum for nursing programs to integrate core informatics competencies.

· Building, refining and utilizing an information infrastructure for nursing practice is critical for the advancement of nursing science and the profession.

Information Literacy
Key Points:
1. Deal with information retrieval knowledge and skills

2. Knowing when there is a need for information 

3. Identifying the information needed to address a given problem or issue

4. Finding the needed information and evaluating the information 

5. Organizing the information

6. Using the information effectively to address the problem or issue at hand
Framework:
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Potential Benefits of Using Information Literacy Competencies 

1. Information literacy skills

· Necessary for the successful implementation of evidence-based approaches to clinical practice

· Continued professional and personal development

· Development of information skills 

· Advancement of educational strategies

· Increase ability to find and assess available electronic resources for clinical decision making

· Effectiveness of ever-increasing technological resources

2. Value of Information Literacy

· Accentuated and accelerated by the proliferation of available information

· Model proved successful from the perspective of the faculty

· Teaching/learning platform that guides development and implementation of more advanced competencies

· Using computers mainly for carrying out administrative tasks

· Elements of technologically mediated interventions important to future research

· Efficacious delivery system

· Partnerships are vital to ensuring that the next generation of nurses will learn these skills

· Technological resources enhance nursing practice

· Ready access to electronic library knowledge-based resources

Key Factors Related to Information Literacy Competencies

· Development of Information Literacy
· Studies revealed very limited evidence to show that training does improve search skills
· Further research is needed in a number of areas
· Information management system improve patient care
· Greater computer and online searching skill used more computer-based information
· Strategies to improve nurses' computer and information searching skills may promote use of higher-level evidence in planning nursing care
· Future research focus on the nurses who did not take advantage of readily available information resources

· Problems of Information Literacy 
· The quality of studies has been problematic
· Studies were flawed, either in their design, execution or reporting
· Inadequate reporting presented difficulties in understanding the nature of the interventions
· Issues are address in future evaluation studies
· Shortage of validated measures available
· No claims can be made about a dose-response ratio
· Practicing nurses are not using evidence- based sources of information for healthcare decision making
· Significant obstacles for effective learning of new technological skills for staff nurses
· Lack of a statistically significant difference in the use of the PDA versus the text version 
Case Studies:
The Process of Information Literacy Competencies 

· Disciplines, learning environments, and educational levels need information literacy skills and knowledge
· Faculty initiated a modular approach to integrate information literacy competencies into the courses of the program 
· Members remarked that they observed improvements in outcomes
· Implementation and development are essential, especially those based on appropriate partnerships between stakeholders
· Examine whether training improves searching skills
· Identify effective methods of training
· Examine whether training effects patient care
· Conducted to evaluate components, utility, and efficacy of Web-based healthcare interventions
· Develop a Web-based tutorial to supplement and reinforce the content of the training sessions
· Pretest-post-test design used to evaluate the initiative and to assess the effect of the educational intervention

Information Management

Key Points:

1. Integrated set of methodologies designed to create and operate 

2. Data-centered information system for the organization 

3. Support the information flow and the subsequent decision making processes 

4. Critical care nurses

5. Implementation of CPOE

6. Decision support, staffing, budgeting, manager assistance

7. Faculty development strategies

8. entry level competencies

9. Documentation

10. electronic health record

Potential Benefits of Using Information Management Competencies 

· Experience the sharing and the transition to the CPOE system

· Viewing real-time discrete data

· Using that data to provide safe, effective, and efficient intensive care to critically ill patients

· Educational levels of nursing

· Savvy in the use of informatics

· Provide optimal care

· Well recognized in terms of quality of care and improved productivity

· Effective and appropriate use of information and communication technologies

· Safety and better documentation of care

· Delivery clinical information at the point of need with a resulting benefit to patient safety

Key Factors Related to Information Management Competencies

· Development of Information Management 

· Computerized Provider Order Entry (CPOE) system automated process of order entry 

· Key critical care nursing processes and workflows

· Exploration of the perceived impact of technology provide further insight into future technological enhancements

· Strategies that capitalize on the concept of faculty as a community of practice

· Establish universal adoption of electronic medical records within the next decade

· Recognition as an international standard and related qualification

· Definitional model that details eight attributes and essential requirements for an EHR

· Problems of Information Management 

· Losing the humanness of nursing while focused on the computer

· Getting a tremendous amount of media attention

· Converting from paper based to electronic health records are enormous

· Few hospitals and even fewer community hospitals have convert paper to electronic

· Intrinsic and extrinsic risks

· Protective reaction of some health professional organizations

· Refined areas in which the students are not competent at graduation are improved
· CNE and NI specialist will overcome 3 problems to sustain the CIS:

· Underused functionality within the CIS

· Unanswered clinical queries about care stored within the data warehouse

· Non-communicated findings from the decision support system analysis of data sets.
Case Studies:
The Process of Information Management Competencies 

· Integrated into the nursing curriculum

· Move the healthcare industry into the 21st century

· Incorporated into nursing curricula at entry-level

· Incorporate informatics competencies into nursing curricula

· Promote ‘‘leaps’’ in safety, quality, and affordability of healthcare

· Outline competency list has been populated, in discussion draft format, with statements of proposed competency levels, together with underpinning rationale

· Incorporation of informatics into the curriculum 

· Secure records that can be accessed in real time to records that can help support clinical trials

· To explore the impact of hand-held computers on patient care

·  Identifying clinical staff accessed resources on hand-held computers

· Inform clinical decision making

· Require extensive resources to redesign care delivery and build content for the CIS

Evidence-Based Practice
Key Points:

The articles on informatics and EBP were clinical articles about EBP (not data-based) and one summary of articles on using the Internet for research (not clear which citations were data-based). The authors emphasized the absolute necessity for information literacy skills and technology tool skills for effective EBP. 

Benefits:

Several authors referenced the Pravikoff et.al. survey on EBP readiness of practicing nurses which confirmed the need for staff development in information, technology and EBP skills.

Advantages of using the Internet for research include less expensive than paper-pencil surveys, increased pool of participants, increased access for sensitive issues, decreased time, methodological control, accuracy and efficiency of data entry, ability to conduct follow-up studies, subject anonymity, participants respond at own pace, perception of control by participant, more interesting to participate, easier to participate, good medium for student learning about research. However limitations for using the Internet for research include a lack of control over test setting, subject recruitment bias, equipment problems, time to create user-friendly web-instrument, questionable decreased response rates, questionable authenticity of respondent data, possible multiple submissions, limited international scope, and competition for participant attention.

Strategies:

Staff development is needed for information literacy skills, technology tool skills, and EBP. Staff development leaders can use American Library Association description of information literacy. Strategies include administrative support, onsite staff education about research, mentors, coaching, teamwork, focus on measuring outcomes, EBP committee, journal clubs, posters, student-staff collaborations, word processing, database search engines, email, web search engines, concept mapping software, Internet access, electronic evidence resources such as current electronic bibliographic databases to locate literature, with access at the point-of-care and training for staff nurses.

Case studies:

Recommendations:

Staff development must include information literacy, technology tool skills and EBP process.

The Internet can be used to locate research, recruit subjects, complete surveys, and conduct empirical investigations, but researchers need to investigate and weigh the benefits and limitations of this medium. Guidelines are needed for legal and ethical issues.

Section III – The Solution

Program Delivery/Methodology
Key Points

· Implementation of information technology in a hospital setting requires attention to many people-related and organizational issues. (Dixon 1999)

· People-related issues associated with information technology often fall into four categories: staff preparation and training, process changes, continuity of patient care, and IT and administrative support.(Anderson and Stafford  1999)

· As technology moves closer to the patient’s bedside, the number of clinical personnel who interact with a system increases. This expansion broadens the user base and adds to the need for wider acceptance by the nursing staff. (Souther 2001)

· Nurses are the most frequent users of clinical information systems and as such are often the resource person other users turn to for assistance. This provides significant impetus in ensuring their being integrally involved in the design/selection, development/build and implementation. (Ball, Snebecker and Schechter 1985; Davis 1993; Ash, Gorman, Lavelle, et al 2003; Le, Teich, Spurr and Bates 1996)

· As nursing settings become ubiquitous computing environments, all nurses must be both information- and computer-literate. (ANA 2001)

· If clinical staff is not motivated to use an information system, having the best system serves no useful purpose. (Barr 2002)

Potential Benefits of Using Program Delivery 

· To patients

· Leapfrog Group has emphasized computerized physician order entry as a cornerstone to promoting patient safety. (Leapfrog Group 2008)

· To staff

· Nurses (and other staff) with higher levels of computer expertise are going to have more self-efficacy (comfort and knowledge in being able to perform their work) (Dillon, Lending, Crews and Blankenship 2003)

· Staff feels system enhances their job performance. (Davis 1989 and 1993; Patterson and Nguyen 2004)

· Computer proficiency encourages lifelong learning that builds critical thinking skills (Smedley 2005)

· Retention – people want to be good at what they do, help them be successful (Pratt 2002)

· To management

· Improvement of human behavior and placement of nurses where they can have the most effect (Courtney 2005)

· Training demonstrates encourage and support for nurses (and other staff) use of information technology.  

· Incorporating staff computer learning needs into training supports a better organized strategic approach to implementation and ultimately enhances the adoption of new technology. (Dillon, Blankenship and Crews 2005)

Key Program Delivery Principles

· With each healthcare information system technology advancement and implementation there are associated risks and costs, including the cost of initial and ongoing education. (Smith 2004)

· Despite the commitment of extensive financial and other resources to these systems, a review of the literature shows evidence of electronic medical record type implementation projects repeatedly fail to reach completion. (Aarts, Doorewaard, and Berg 2004; Burke, Kenney, Dott and Pflueger 2004; Elson, Faughnan and Connelly 1997; Goddard 2000; Lorenzi 2000; Sicotte, Denis and Lehoux 1998; Southon, Sauer and Dampney 1997; van der Meijden, Tange, Troost and Hasman 2003). 

· User attitude is a key determinant of the effective use of computers in the work place and that employees may resist using computers if they have a negative attitude.  (Jayasuriya 1996)

· Inattention to user attitudes and training prior to and during implementation of healthcare information systems has lead to spectacular failures. (Barber and Scholes 1979)

· One framework for innovation communication (information technology implementation) is that of innovation-diffusion theory, social channels in a group. This theory considers social change an innovation when it generates widespread consequences for individuals and organizations. (Rogers 1995) In the instance of information systems, the institution advocating for implementation of an information system must active facilitate and regulate the diffusion process by recognizing and capitalizing on group strengths and identifying and managing factors that may impede diffusion. When communicating information and interacting with nurses involved in the change, educators must establish a rapport with nurses, share information via a user-centered orientation, and establish compatibility between the information available and nurses’ (as well other clinical staff) needs. (Barr 2002)

· Innovation-diffusion theory phases include: 

· Knowledge phase – individuals acquire initial knowledge or awareness of the change and begin to gather information based on that exposure. (Rogers 1995)

· Persuasion phase – nurses begin grappling with the information and integrate it, along with personal and external factors, to form perceptions of the proposed change. (Rogers 1995) Generally during this phase, staff seek to answer the question, “What’s in it for me”, meaning how will the change apply specifically to them.(Carkhuff and Crago 2004)
· Decision phase –commences with acceptance or rejection of the implementation phase. 

· Implementation phase – the individual participates in the practice required by the change. (Rogers 1995)

· Confirmation phase – individuals seek validation to support their choice. (Rogers 1995)

· Progression through these phases does not signify unequivocal acceptance, and nurses may retreat backward to a previous phase until the decision to accept or conform to the change is made. (Rogers 1995)

· Social groups, such as staff on a nursing unit, are composed of individuals who differ in their progression and patterns of innovation adoption. Staff behaviors will generally fall into one of five categories:

· Risk taking adopters – compromise a small percentage of the population

· Early adopters – influential leaders on new ideas

· Early majority – usually are not leaders but are willing to adopt to change

· Late majority – those in need of intense encouragement, and

· Laggards – those who represent the resistance in the group. (Rogers 1995)

· When an adequate level of how-to-knowledge, understanding how to use an innovation (information system) is not obtained before and during innovation adoption, rejection and discontinuance were likely to result. Change agents, administrators, project managers and educators will play their most “distinctive and important” role if they concentrate on this phase. (Rogers 1995)

· Training never stops. (Geibert 2006) Knowledge is necessary to develop skills, a positive attitude fosters interest or motivation to acquire knowledge and skills, and knowledge and skills are increased with practice (Liu-Je 2000)

· Organizations that skimp on training during diffusion of an innovation phase (implementation) will end up paying for it in other ways. If learners do not reach competency prior to a go live, training departments report the need to provide significant 1:1 post-implementation support, and for a longer period than originally projected. (Geibert Nursing Admin 2006)

· Factors that support successful information systems implementation: 

· Group and individualized training based on results from valid assessments of staff skills and attitudes (Dillon 1998)

· Training, group or individual, has been shown to improve nurses’ attitudes in support of information systems. (Dillon, McDowell, Salimian and Conlklin 1998) 

· Create skills labs that are available and proximal to work areas for staff to use in developing proficiency with new hardware and software (Dillon, Lending, Crews and Blankenship 2003)

· Provide peer mentors (super-users) during the implementation to aid in problem solving and learning. (Dillon, Lending, Crews and Blankenship 2003) Mentors should act as role models and make frequent evaluation of system training and give feedback to the employee so that subsequent changes can be fostered. (Sultana 1990)

· Adding a grading component to instruction gives more value to students and their effort will increase accordingly. Student nurses participating in computer literacy training programs incorporating a grading element, performed better than when receiving instruction alone. (Carlock and Anderson 2007)

· Train employees not only in technology, but in how the technology affects care of the patient and operations of the hospital (Dillon, Lending, Crews and Blankenship 2003)

· Perceived usefulness; systems must be congruent with and responsive to the type of practice and systems within the organization (Dillon, Lending, Crews and Blankenship 2003)

· End-user satisfaction, does the system meet needs of staff in clinical setting? Systems that do not provide high level of end-user satisfaction runs risk of being underutilized. (McLane 2005)

· Expectations (staff) should be carefully managed to prevent disillusionment and resistance, while still kindling enthusiasm about the potential of the system. (McLane 2005)

· Communication

· Use information from attitude surveys as a basis for initial communications with staff, addressing first impression concerns

· Regularly convey updates of project

· Provide opportunities for staff to voice concerns

· Continually emphasize user responsibilities for currency of their input

· (McLane 2005; Carkhuff and Crago 2004; Geibert Nursing Administration 2006; Kirkley 2004; Jones and Moss 2006; Caldwell, Chatman, O’Reilly, Ormiston and Lapiz 2008; Alexander, Rantz, Flesner, Kiekemper, Siem 2007)
Case Studies:
The Process of Program Delivery

· Staff should be shepherded carefully into the world of cursors, directories, databases, URLs and attached files. Proceeding without an implementation training plan is to court disaster. (Nelson 2000)

· Process includes:

· Identifying who will utilize system, registered nurses, licensed practical nurses, nursing assistants, ward clerks and others

· Identify essential knowledge, attitudes and skills of user groups

· Define desired skills and outcomes for staff use of new system

· Identify and train super users

· Define training resource requirements

· Survey user attitudes of training materials, post-training 

· Formulate training plan relative to implementation plan timelines

· Utilize results in formulation of implementation and training plans
· (McLane 2005; Carkhuff and Crago 2004; Geibert Nursing Administration 2006; Kirkley 2004; Jones and Moss 2006; Caldwell, Chatman, O’Reilly, Ormiston and Lapiz 2008; Alexander, Rantz, Flesner, Kiekemper, Siem 2007)

· Barriers

· Lack of management involvement. (Markoczy 2001)

· Absence of a clear vision about the project. (Markoczy 2001)

· Nursing’s resistance to incorporating technology into care (Simpson, 2006) 

· Multigenerational learning needs and styles in the workplace (Mangold 2007, Billings 2004)

Access
Key Points:  
There is a need for a paradigm shift in the manner in which nurses perform their duties.  Informatics knowledge and the use of information technology must be utilized to increase access to quality healthcare and assist in the delivery of safe and efficacious care.  The Institute of Medicine reiterated that with the improvement of information technology and its use, so too will healthcare quality improve. Subsequently, nursing organizations have embraced the IOM’s stance.  In doing so though, a challenge has been for rural area nurses to access health information and research findings.  It has been shown that there are also patient disparities in the access to health information with the well-educated and higher income brackets having more access.  Thus the playing field must be leveled.

Benefits:  
The use of information technology, specifically Internet searches done at home and work, has aided in nurses accessing health information and research findings.  In turn, this knowledge is then incorporated into the nurse’s work day to enhance how they do their jobs.  It has been reported that ‘greater understanding of health issues and changes to personal health management’ is a benefit of using the Internet to gather health information.  Given the reported benefits, this has spurned the recognition that improving Internet access is a priority.  To do such, the providing free Internet service at strategic sites, improving the readability of the Internet, assisting users in navigating the Internet, and improving the cultural acceptability of Internet health information are needed.

Principles:  
Computer literacy and information literacy are critical to nursing.  Lack of computer and Internet access on nursing units was a factor in nurses being involved in nursing research.  Even when computers were available, the nurses cited lack of time and lack of specific information technology knowledge as barriers to use.  Other barriers included lack of funds for training and long distances to travel to conferences to receive training.   It was also noted that collaboration between nurses and doctors can be strengthened with the use of information technology such as the electronic medical record.  The very nature of it facilitates change.

Case Studies:

Recommendations:  
To enhance access to information and information technology nurses reported that ‘education and mentorship’ are needed.  Also needed are ‘interventions that foster the appreciation and use of research by nurses to build an evidenced based culture’.  It is not simply having information technology, but rather having the ability to ‘direct knowledge to disadvantaged groups to reduce the inequities in access to health information’.  Last, curriculum development in the areas of computer literacy and information literacy are needed.  
Evaluation/Effectiveness
Key Points:

1. Differing methods are being used to teach computer skills.

2. There are different levels of skills and competencies that nurses need to know

3. There is some agreement on what those skills and competencies should be but there are some areas that need consensus. 

4. These articles review teaching methods and discuss their effectiveness

Benefits:

1. Computer literacy and information management skills are essential for nurses to function in our increasingly technical society

2. Many nurses still are either not trained in these skills or don’t use them to their full potential due to lack of comfort with them.

3. Training resources are often scarce and must be utilized in the most efficient manner to maximize training outcomes.

Key methods used:

1. One-on-one training with either an instructor or a “super-user”/mentor. This can be in a computer lab or on a nursing unit.

2. Small class training with classes of less than six, usually in a computer lab, given by either IT or staff development instructors

3. On-line or computer based training. This can be done by the nursing staff at their own time and pace. 

4. “Super users” and mentors, training experts in the specific program who are not staff development professionals and who are based on the nursing unit. They are readily available to help a nurse with problems as they arise. 

5. Formal classes in computer labs with an IT or staff development instructor. This method is limited be the skills of the least computer literate in the class. 

Effectiveness and drawbacks of Methods:

1. One-on one can be very effective to teach staff. The major drawback is that it takes an inordinate amount of time to teach everyone this was. It is probably best used for those who missed or are unable to attend formal classes, or for those needing remedial help.

2. Small class teaching appears to combine the best of both worlds. Small classes allow the instructor to alter the class to meet the needs of the students but still stay within the time limits set for the class. The major limitation is the large number of classes needed to teach a large staff any new skill or program. This requires much time on the instructors’ part and may require a large number of instructors to cover all shifts.

3. “On-line” or computer-based training (CBT) may be one of the more efficient methods of training a large number of staff. It allows self-pacing and hands on practice and can be done at the nurses’ own pace. Finding time for nurses to complete the CBT can be a problem, and if a nurse has trouble you need to have a back up human instructors available. In at least one study this was the preferred method of instruction.

4. Super-users or mentors are very useful for unit-based assistance after formal training. This does require special “super-user” classes that are in depth and longer than classes given to staff. This may require more instructor resources initially.

5. Formal larger classes in computer labs maximize instructor resources and can be easier to schedule. However they are paced to the slowest learner and keeping everyone on task can be a challenge. 
Case Studies:
Recommendations:

1. More research needs to be done evaluating different methods of instruction

2. A blended approach to staff development may need to be utilized to access the most nurses.

3. For smaller groups of staff, a one-on-one instruction seems to work best. 

4. Larger staff development departments will be needed in the future to ensure information literacy of nurses.

Nursing Informatics Specialists
Key Points:  

Nursing informatics (NI) is a burgeoning field within nursing. NI is a key part of nursing future as it plays an essential role in defining and implementing the strategy for innovative technology systems and processes to support the delivery of patient care and the improvement of nursing practice.  Roles within nursing informatics vary from working for hospitals to vendors to working on federal electronic health initiatives. 

Educational programs in NI include formal education and on-the-job training.  Encouraging nurses in this field to seek certification provides them with opportunity to demonstrate their goal of lifelong learning and commitment to the field.   Through attending professional continuing education programs such as those provided by the Alliance for Nursing Informatics groups, nurse can also attain this goal.

Within the field of NI the development of the understanding of data models based on the data collection processes in use in clinical area is essential to the basic understanding of what it is that nursing does.  

Benefits:  

Specializing in NI provides a perspective to projects which are focused on technology and data.  Their abilities to liaison between nursing, management and IT the nurse informaticist to prevent many costly errors such as selecting technology does not fit with the nurse’s work flow, designing screens / systems that work for nurses, provides education of nurses to use said systems, and assist the bedside nurse with data retrieval, research and knowledge management.  

Being certified in NI by the ANCC provides a means of meeting the professional obligation to remain a lifelong learner engaged in continuing education and professional development to develop and maintain the necessary knowledge, skills, and abilities for safe practice. By specializing in nursing informatics nurses demonstrate the core competencies in the area of NI. 

Principles:  

The practice of nursing informatics is essential to meet the future needs of nursing.  As technology and data management becomes an essential part of bedside practice, nursing is in need of those with the knowledge and understanding to assist.   Certification in NI is a practical method to express competency and understanding of the field of NI.  As technology continues to eliminate redundancy and improve efficiency, nursing will require leadership to insure that the needs of the patient as well as the nurse are being met.

Case Studies:

Recommendations:  

· Continue to encourage the development of NI as a field within nursing.  

· Those nurses who are engaged in NI roles need to be encouraged to continue to expand their professional development through conferences and education.  

· Acquiring ANCC certification in NI provides value to both the individual and to the practice of NI.  

· Encouragement of nurses to attend professional development programs such as the Annual Summer Institute for Nursing Informatics at University of Maryland or the Annual ANIA-CARING Conference. 
Recommendations
1. Researchers have consistently encouraged administrators to assess the affect the impact information systems will have on users, as well as the user’s degree of willingness to use them. (Whitehouse 1979 and Gluck 1979) 

2. Implementing information systems presents staff with change, often unwanted, that may lead to resistance. Early definition and understanding of attitudes and expectations of staff can provide information serve as a starting point for a sometimes frustrating project. (McLane 2005)

3. Research needs to continue to expand in the area of technology use.   

4. Clear examples of the value of technology use need to be documented and create a new standard of care.

5. Practice must change to meet the new technology whether it is in the clinical areas or in the educational environments where the clinicians begin their careers.  

6. The technology must be incorporated into practice but this can only be done if that technology is working as the clinician expects or old workflows are changed.

7. Identify quality computer/system attitude assessment tools.

8. Incorporate computer/system attitude assessment.

9. Measure the desired outcomes according to preexisting attitudes and type of strategy (used for learning or implementation), to identify the most effective strategies.

10. In order for nursing to enhance outcome research and become an evidenced-based discipline, information management knowledge and skills must be integrated into nursing education programs in ways that are valued as being integral to the nursing role. 

11. Nursing faculty must be adequately prepared to provide education about the role of information management in evidenced-based practice. Qualified and knowledgeable nursing faculty is needed who can integrate core informatics content for students and future generations of nurses.

12. Development of an essential curriculum for nursing programs to integrate core informatics competencies.

13. Building, refining and utilizing an information infrastructure for nursing practice is critical for the advancement of nursing science and the profession.

14. Develop a Web-based tutorial to supplement and reinforce the content of the training sessions
15. Pretest-post-test design used to evaluate the initiative and to assess the effect of the educational intervention

16. Staff development must include information literacy, technology tool skills and EBP process.

17. The Internet can be used to locate research, recruit subjects, complete surveys, and conduct empirical investigations, but researchers need to investigate and weigh the benefits and limitations of this medium. Guidelines are needed for legal and ethical issues.

18. Staff should be shepherded carefully into the world of cursors, directories, databases, URLs and attached files. Proceeding without an implementation training plan is to court disaster. (Nelson 2000)

19. To enhance access to information and information technology nurses reported that ‘education and mentorship’ are needed.  Also needed are ‘interventions that foster the appreciation and use of research by nurses to build an evidenced based culture’.  It is not simply having information technology, but rather having the ability to ‘direct knowledge to disadvantaged groups to reduce the inequities in access to health information’.  Last, curriculum development in the areas of computer literacy and information literacy are needed.  
20. More research needs to be done evaluating different methods of instruction

21. A blended approach to staff development may need to be utilized to access the most nurses.

22. For smaller groups of staff, a one-on-one instruction seems to work best. 

23. Larger staff development departments will be needed in the future to ensure information literacy of nurses.

24. Continue to encourage the development of NI as a field within nursing.  

25. Those nurses who are engaged in NI roles need to be encouraged to continue to expand their professional development through conferences and education.  

26. Acquiring ANCC certification in NI provides value to both the individual and to the practice of NI.  

27. Encouragement of nurses to attend professional development programs such as the Annual Summer Institute for Nursing Informatics at University of Maryland or the Annual ANIA-CARING Conference. 
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Resources
Ahern, N. (2005). Using the internet to conduct research. Nurse Researcher, 13(2), 55-70.

Systematic search and review of literature, however not restricted to data-based research reports

Examples of Internet use include: to locate research, recruit subjects, complete surveys, conduct empirical investigations (passive analysis of interactions, active participation in discussion)

Privacy & confidentiality when quoting participant statements (i.e. information given by participant in public space informed consent not necessary, if subscription of registration necessary to access the Internet community informed consent is necessary)

Advantages of using the Internet for Research:

Advantages for researchers (less expensive than paper-pencil surveys, increased pool of participants, increased access for sensitive issues, decreased time, methodological control, accuracy and efficiency of data entry, ability to  conduct follow-up studies)

Advantages for subjects (anonymity, respond at own pace, perception of control by participant, more interesting to participate, easier to participate)

Advantages for students (good medium for student learning)

Limitations for using the Internet for Research

Limitations for researchers (lack of control over test setting, subject recruitment bias, equipment problems, time to create user-friendly web-instrument, questionable decreased response rates, questionable authenticity of respondent data, possible multiple submissions, limited international scope, competition for attention)

Researcher needs to weigh benefits and limitations

Guidelines are needed for legal and ethical issues

Pipe, T, Wellik, K, Buchda, V, Hansen, C, and Martyn, D (2005). Implementing evidence-based nursing practice. Urologic Nursing, 25(5), 365-370.

Clinical article on an innovative program

Describes one hospital’s EBP program

Review of EBP process, with a model for translation into practice

Includes importance of electronic bibliographic databases to locate literature

Pravikoff, D (2006). Mission critical: A culture of evidence-based practice and information literacy Nursing Outlook, 54(4), 254-255.

Opinion column

If the goal is to use the EHR to improve care quality and safety, nurses need computer skills and information literacy skills as part of the EBP process

Many currently practicing nurses do not have computer search skills and are not familiar with EBP (supporting research cited)

Assessment and training in computer skills, information literacy and EBP needs to be integrated into all nursing education and practice (administrative support, onsite staff education about research, mentors, coaching, teamwork, focus on measuring outcomes, EBP committee, journal clubs, posters, student-staff collaborations, electronic evidence resources access and training)

Young, K. (2003). Where’s the evidence? American Journal of Nursing, 103(10), 11.

Opinion column

EBP is limited among practicing nurses because of a lack of access to information (chiefly electronic tools including Internet access, current bibliographic databases, access at point-of-care) (no references)

Other limitations are inability to ask evidence questions, lack of time, lack of role models

Skiba, D. (2005). Preparing for evidence-based practice: Revisiting information literacy. Nursing Education Perspectives, 26(5), 310-311.

Clinical column review of topic

EBP for patient safety and quality care requires skill in information literacy, technology tools (word processing, database search engines, email, web search engines, concept mapping software) and EBP (supporting research cited)

Describes information literacy (American Library Association; www.ala.org) and Information and Communication Technology Literacy (Educational Testing Service: www.ets.org)

Recommendation is to ensure nurses have the necessary information literacy skills for EBP (awareness of need for information, access and organize digital information, evaluate, communicate and use information)

Glaister, K. (2007). The presence of mathematics and computer anxiety in nursing students and their effects on medication dosage calculations. Nurse Education Today, 27, 341-347.

Research

Quasi-experimental design

Studied 97 second year nursing students, Australia

Measured computer anxiety with Computer Attitude Scale (a tool developed to measure teachers’ attitudes towards computers); separated scores into 3 levels of low/medium/high

Students were systematically assigned to make 3 equal groups of instructional strategies:

1. computer-assisted learning (program with drill & practice, immediate feedback)

2. integrative (instructor taught tutorials, modeling, student interaction)

3. combined computer-assisted learning and integrative

Outcome was a test of medication dosage calculation competence, given 6 weeks later

12% of students had a negative attitude toward computers

For the entire sample of 3 instructional strategies, students with low levels of computer anxiety performed better than medium and high levels

Interaction of effect of instructional strategy and 3 levels of computer anxiety was not reported

Instructors cannot assume students are comfortable with computer-assisted learning

Instructional plans need to account for computer anxiety when planning strategies

Timmons, S. (2003). Nurses resisting information technology. Nursing Inquiry, 10(4), 257-269.

Research

Qualitative design, sociological theory to identify resistance behaviors

Studied 31 practicing registered nurses using computer systems for nursing care plans, UK in three NHS hospitals

Interviews, analyzed with qualitative software

Identified patterns of resistance called “resistive compliance” (systems were implemented, but with resistance, resignation, grudgingly, ‘use it and moan’) organized into several categories:

1. Refusal to use the system (care plans did not fit multidisciplinary patient care)

2. Attempts to minimize use of the system

a. Incomplete documentation

b. Delayed documentation

3. Criticism of the system

a. System time consuming, not enough terminals, records too large when printed, nurses interrupted with workstations at nurses station, nurse could not concentrate, acceptable to interrupt nurse since computer not ‘real work,’ system goes down

b. Security issues as some unqualified staff were completing care plans

c. Nursing issues (nurses had to work away from patient at the station, nurses did not want to be restricted to one model for care plans, standard templates were reductionist, standard categories limited individualization skills of nurses)

The system did not take account of the ways nurses practiced
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