Conclusions 

1. Evidence-based practice: The link between nursing informatics and evidence-based practice needs to be made and valued.

Nursing informatics and use of information and communication technology has the potential for contributing to evidence-based practice; accountability; access to current information at point of care and time of need; and consistency in meeting standards for quality nursing care. Validating, synthesizing and generating new knowledge is the raison d’etre for adopting informatics and information and communication technology into nursing (Bakken, 2001).

Nursing has a responsibility to use NI to improve the quality of care and decision-making and to drive technology and its appropriateness for nursing education and practice. A regulatory body states: “The lack of agreement amongst faculty re: the potential of NI to improve the quality of nursing care….may hinder faculty and educational facility willingness to incorporate additional NI initiatives into curricula.”

2. Faculty – clinician education and preparation: There is a need to have concurrent education and capacity building of educators, clinicians and students.

There is a lack of understanding of nursing informatics in undergraduate education programs, as well as lack of preparedness of faculty to teach NI, compounded by the lack of NI courses. Clinical teachers are often the younger educators, with less experience, and who don’t have consistent clinical placements to get oriented to the various systems. Clinicians, who are often preceptors for students, frequently lack computer literacy and NI competencies. Nursing informatics competency components of knowledge, skills, attitudes and judgments are spotty for both academic and clinical staff. A nursing professional regulatory body notes implications this has for employers: “New graduates may present to the employment setting with minimal knowledge of NI/ICT. The employment setting must recognize the need for specific NI/ICT employment orientation sessions and continuing education opportunities.” Nonetheless, dealing with the preparation of nurses to work in computerized health care environments needs to be a partnership between academia and employers.

Academic and clinical staff members, as well as nursing students, require a holistic understanding of nursing informatics and use of information and communication technology in education and health care. While there is a general awareness of informatics in nursing, it is specifically related to the use of the Internet and other technologies such as databases for research and does not encompass a broad based understanding of the full scope of nursing informatics or its impact on nursing care. 

Clarity needs to be brought to identifying who should teach and shape the nursing informatics curriculum – nurses, librarians, IT staff – both in the short and long term. 

3. Closing the gap between education and clinical expectations and reality: There is a danger of practice outpacing academia as ICT and HIS become commonplace in health care settings. 

The gap between education and clinical settings will increase because of the rapid changes and progress in HIS and ICT in clinical settings, while changes in education curricula move less rapidly, with less flexibility, and responsiveness to these changing environments and application of NI and ICT. 
Health care organizations lack of and/or variability of health information systems and supporting ICT make it difficult to design generic orientations, continuing education and undergraduate NI curricula. If students cannot have access to health information systems – or the clinical settings do not use nursing informatics, faculty may question why nursing informatics (or at least some parts of it) should be included in the curriculum. The requirement for students to have access to information systems in the clinical practice setting has been limited to date. Rather than reticence, this limited access can be largely explained by the lack of relevant functionality in many clinical practice settings (e.g., online documentation tools) until recent years. In addition, there is a lack of resources within health care organizations to provide training and orientation to trainees from all health disciplines.

A board member writes: “I had the opportunity to offer a final practicum in Clinical Informatics for a graduating nursing student as a test case. They did not have any informatics courses nor lectures in their program. Despite the fact that this student is very much interested in informatics, the transition period is very resource intense on my part since we have to start with the ABC's of informatics. It was a positive experience for the student but lots to learn due to the education gap.”

A professional nursing regulatory association notes: “Need to move quickly, taking a proactive approach to ensure a graduate who can meet ethical and practice standards that will be driven by ICT advances in clinical settings.”

One CNIA Board member notes: “Less access [to school ICT] for students is a big issue and may place some students at an academic disadvantage (part of Negroponte’s “digital divide) ”.

4. Schools of nursing – faculty and curriculum: There is a need to identify where nursing informatics is in the curriculum, identify core objective, competencies and outcomes.

When NI objectives and content are not specifically identified within an integrated curriculum, it tends to get lost. It is invisible.

Since faculty and students entering the program require certain basic computer competencies, these should be requirements of hiring and acceptance into the program. When hiring faculty consideration might be given to NI and ICT competencies.

The lack of nursing leadership that values NI’s contribution to the quality of care is associated with the lack of planning and executing responsive curricula that include NI. Nurse leaders are needed who have a good understanding of NI knowledge, nursing classification systems and nomenclature, information flow and data requirements in nursing, and how information is accessed, evaluated and used.

There are no nationally agreed upon entry-level NI competencies. There is a need to develop these on a national basis and then have them refined and required by nursing regulatory bodies and national exams.

The lack of courses in health and nursing informatics compounds the problem of lack of preparedness to teach NI in the undergraduate program and preceptor in the clinical area. In addition notes a nursing professional regulatory body “…many students may perceive that the courses lack importance or relevance to nursing practice or to a comprehensive nursing knowledge base.”

While most faculty agree on the need for NI and ICT competencies, they agree less that NI has the potential to significantly improve quality of nursing care. This, coupled with the finding that faculty are not comfortable with their ability to integrate NI and ICT in the nursing program severely limits the integration of NI into existing programs and development of accredited programs within current nursing education. The prevalence of information systems in the broader community makes the implications of this finding even more significant. Non-university programs may be considered a resource or model for integrating NI in nursing curriculum, as well as a resource of faculty expertise.

5. Infrastructure: There is a lack of supportive infrastructure (human, material and financial) in both educational and clinical settings – for faculty, staff and students. 

This lack of supportive infrastrcuture limits important experiences for students. While there is a need to improve access and connectivity to the tools for nursing informatics, that is not sufficient. Access and connectivity do not necessarily translate into understanding or use of the tools. For that knowledgeable human resources to assist with the application are required. Adequate funding for the necessary ICT infrastructure in educational and practice settings is essential to ensure student and faculty access to necessary learning experiences.

Partnering with private industry is rarely done, and only rarely is there collaboration with other faculties or public organizations (e.g. health care agencies). This lack of proactive partnering and collaboration has consequences of limited quantity and quality of resources – material resources (e.g. hardware, software and health information systems) and human resources (e.g. nurses with expertise to drive the development of relevant e-learning tools and clinical applications). 

A school of nursing states that: “there is a need to lobby for support for resources and infrastructure for faculty and students.”

A CNIA Board member writes “Can’t stop thinking that NI and ICT becomes second nature for students when exposed to it early on. There are a couple of places in [province] where hospitals have adopted some nursing information systems and these hospitals have worked with the colleges close-by so that the students would know how to use the computer system when they come to the practicum. These students see first hand that this is useful and important. They come to their practicum not being afraid of the computer system but having integrated them. They can then be brought to a higher level, which is to analyze how these systems can contribute to good care.”

A member of the Academy of Canadian Executive Nurses notes: “It is not just those entering the practice that will need NI recognized in competencies but this will also need to be reflected in continuing competencies. Nurses must have quick and easy access to ICT and the skills to be able to utilize the ICT.”

6. Follow-up: There is a need to follow-up this study to 1) identify what the health care system’s expectations are for new graduates; and how to influence NI and ICT development; 2) look for ways of partnering to increase resources in clinical and educational settings; and 3) demonstrate to nurses and educators that adding NI to nursing knowledge has significant benefit to patient care and outcomes.

A professional nursing association notes that “Although work needs to continue in nursing education, there needs to be a similar focus on the situation in practice settings to better understand what strategic initiatives could be taken there.”

A CNIA board member states, on behalf of a provincial nursing informatics group: “The use of technology, the internet is becoming and will continue to be integral to the delivery of healthcare in the next century.” Without a comprehensive plan and strategies at the local, regional and provincial levels nurses will not be adequately prepared for the demands that will be placed upon them. Clinicians are needed to provide leadership in the design and implementation of new technologies and information management practices in order that the systems capture the idiosyncratic nature of health care delivery and the full value of the technology is realized.

A school of nursing suggests, “We need to do research and disseminate findings around differences between classroom and web-based education and educate faculty about differences in any quality of instruction via the two modes (if any). We need good criteria to judge effectiveness of each mode.”

7. General conclusions: Partnerships are needed within and across settings and with the private sector. 

These are common overarching issues across the country that cannot be solved or resolved by nursing alone. Non-university schools of nursing may be a source of faculty expertise and potential models of NI integration in undergraduate education.

The response rates attest to external validity and generalizability to the population of Canadian Schools of Nursing undergraduate nursing education programs. The findings are consistent with those of the 1999 National Nursing Informatics Project. We can no longer ignore nursing informatics and the use of information and communication technology as an essential component of nursing practice in all its domains – clinical, education, management, research and policy.

As one professional nursing association notes: “The findings indicate that there is a lack of consistency in the degree to which nursing informatics is included in undergraduate education and the infrastructure available to support nursing informatics (NI) in education and the preparedness of faculty to teach NI. There is still much work that must be done with faculties of nursing and nursing students to have a consistent integration of NI into nursing curriculum.” The professional nursing association believes that the nursing profession must be actively involved in the development of health information systems and registered nurses must have the opportunity to develop competencies and expertise in NI so that ICT systems will be developed that capture information on nursing practice and its relationship to patient outcomes.

A member of the Academy of Canadian Executive Nurses agrees that there is a “[n]eed for a clear strategic goal/plan of where nursing should be at in the area of NI and what targets should be set to meet this in the areas noted in the report … the strategic plan should be aligned with entry to practice competencies as mentioned in the original study [National Nursing Informatics Project, 1999].

8. Other reports: The findings, conclusions and recommendations from this and other Canadian reports of studies on nursing informatics can be no longer ignored. It is time to take action.

Several recent Canadian and international reports on nursing informatics education and the use of information and communication technology in education corroborate the findings, conclusions and recommendations of this study “Educating tomorrow’s nurses – Where’s nursing informatics?”

The National Nursing Informatics Project (1999) with an Advisory Committee comprised of organizational representation similar to the current project, except there was no Office for Nursing Policy at that time. The purposes of the project were to:
· Develop consensus on definition of NI; 

· Recommend NI competencies - entry level, specialists, managers, educators, researchers; 

· Identify curriculum implications - basic and continuing education; and 
· Determine priorities in national agenda
There was agreement with the proposed definition and taxonomy of competencies (similar to the definition and competencies that were used in this current study). Key factors to facilitate integration of NI in undergraduate curriculum remain current factors: 

· NI competencies be graduating requirement 

· Funding for faculty preparation 

· Community partners, including public and private partners 

· Collaboration among schools of nursing and other health care professionals

The key barriers are also still the key barriers:

· Human resources – lack of well prepared educators and informatics programs;

· System issues – lack of infrastructure support, culture, funding, and continuing education; and

· Technology – unsuitable software, limited access, rate of change, lack of funding. 

The project’s recommendations are echoed in this report – development and implementation of a national agenda for nursing informatics education, including:

· Core curriculum content and competencies for students and staff nurses; 

· Faculty preparation in nursing informatics;

· Informatics projects developed to demonstrate the contribution of NI to quality nursing care;

· Collaboration among schools of nursing, other health professionals, and public and private organizations; 

· Advanced skill preparation at the graduate level; and 

· Identification of opportunities for funding, partnership and education.
Fougere (1991) and Carty and Rosenfeld (1998) report similar findings and recommendations from their US-based studies.
In 2000, the Ontario Nursing Informatics Information Group (ONIG) was commissioned by the Registered Nurses Association of Ontario to address the need for informatics content in basic nursing curricula. The basis of this need was embodied in one of the recommendations in Ensuring the Care Will Be There: Report on Nursing Recruitment and Retention in Ontario, a report submitted to the Ontario Ministry of Health and Long-Term Care (RNAO, April, 2000) - . “Delivering increasingly complex care requires more sophisticated knowledge and skills, and the educational environment should respond to these challenges. We need to address long-standing issues related to entry level and ongoing nursing education that are essential to attract and retain nurses within the system” (p.7). ONIG curriculum task force developed a competency framework for nursing informatics, as well as specific competencies, examples of how they might be integrated into an existing curriculum and an overview of a comprehensive plan to do so (Nagle, 2001). The six components of the competency framework are consistent with those suggested in this report and in the 1999 National Nursing Informatics Project, as are the challenges identified. Components of the competency framework are:

1. Basic concepts and operations

2. Social, ethical and human issues

3. Technology productivity tools

4. Technology communication tools

5. Technology research tools
6. Technology problem-solving and decision-making tools.
Many of the findings from our current study are similar to those of Ferguson (2002) who reports significant barriers to increased use of ICT in nursing education programs in Canada. These barriers include: 

· Faculty reluctance to use their teaching strategies and technology, related to their own lack of expertise and computer skills.

· Lack of educational opportunities to develop the requisite skills, along with a lack of valuing of these skills ( mitigate against increased use with students

· Limited computer skills of students on entry to programs

· Limited financial resources 

Ferguson (2002) states: “…the infrastructure must be addressed in many facilities in order to provide adequate and up-to-date equipment and information technology support personnel for both students and faculty.”P.8 Her recommendations are consistent with many of those presented in the next section.

In addition, the findings from our current study are similar to those found in the first of the three-phase Quebec M.Î.S.T.I.C. project on the integration of ICT into the teaching/learning environment (Cloutier & de Montingy 2000). The needs assessment findings of faculty beliefs, values and competencies in the use and integration of ICT in their teaching parallel those in this national study. Faculty teaching in the Masters of Nursing Science program in the University of Quebec network reported greater competencies and experience in use of common ICT (e.g. word processing, e-mail etc) than in more sophisticated ICT (e.g. creating websites, computer and library sciences, data bases etc.). Time, valuing, cost and availability of ICT, as well as believing it is important to integrate ICT in teaching were similar to the national study. Recommendations included developing an overall plan, priorizing the components and developing, implementing and evaluating pilot projects (Phases 2 and 3 – 2001 – 2003). 

The Aboriginal Nurses Association of Canada recommends that the Association, in collaborative relationship with Canada’s professional nursing organizations, provincially and federally, take an active role in the development of telehealth and health care technology (ANAC, 2001). The main challenge for Aboriginal people including those is government, in health professional, and especially nursing is noted to be ensuring an equitable, affordable and sustainable telecommunication infrastructure and network. To this end, ANAC recommends that basic nursing education programs address telehealth technology and standards of nursing care. 

