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Abstract

Telemedicine is an important technology in the field of healthcare today.  There are many barriers to the use of telemedicine which must be addressed before the technology of telemedicine can gain universal acceptance.  The informatics nurse specialist will be a chief player in the advancement of telemedicine in the field of nursing.  In order to advance, telemedicine must be integrated into nursing through the use of a nursing theory.  Patricia Benner’s “From Novice to Expert” theory is used to demonstrate the progression of the nurse in the acquisition of skills necessary to succeed in the technology of telemedicine.
The Application of Patricia Benner’s “From Novice to Expert” in Telemedicine

Introduction

In order for the profession of nursing to recognize the value and usefulness of technology to the field of nursing, the profession has established the field of Nursing Informatics (NI).  According to the American Nurses Association (ANA), the goal of NI is to “improve the health of populations, communities, families, and individuals by optimizing information management and communication” (ANA, 2008, p.1)  This includes the use of technology to support all areas of nursing including provision of care, administrative systems, decision support systems, educational experiences and nursing research (ANA, 2008).  One of the main technologies in the field of healthcare today is the specialty of telemedicine.  Telemedicine is a term frequently utilized to describe the use of electronic information and telecommunication technologies to enhance care of the patient who may not be able to receive this care in person.  Because nurses are the healthcare professional most likely to assist with this technology, a system will need to be put in place to explore the relationship between nurses and the technology of telemedicine and the ways in which these skills can be learned by the nurse.  Several theories have been developed to explore the relationship between technology and the profession of nursing.  One theorist, Patricia Benner, is responsible for proposing a theory known as “From Novice to Expert”.  Benner believes that nurses develop skills and understanding of patient care from a combination of a strong educational foundation and personal experiences.  She believes that nurses can acquire knowledge through research and clinical experience, and thus become experts in their field (Nursing Theory, 2011).   The purpose of this paper is to explore how Benner’s theory can be applied to the field of nursing and telemedicine and the role that the informatics nurse specialist (INS) will need to take to advance the field of telemedicine through the practice of nursing.  
Background
As defined by the American Telemedicine Association (2012), telemedicine is the “use of medical information exchanged from one site to another via electronic communication to improve patients’ health status.”  This exchange can be done via videoconferencing, transmission of still images, e-health, remote monitoring of vital signs, continuing medical education and nursing call centers (American Telemedicine Association, 2012).  The history of telemedicine can be traced back to the early 20th century, when an electrocardiograph was reported to have been transmitted over telephone wires.  Telemedicine continued to advance in the 1960s through the military and space technology sectors, which used this technology in their programs.  The National Aeronautics and Space Administration (NASA) began telemetering biometric statistics of astronauts during their missions, and NASA subsequently funded many of the programs which lead to advances in telemedicine (Doty, 2008).  The term telemedicine was originally coined in the 1970s and described a way in which healing could be performed at a distance (World Health Organization, 2010).  According to the World Health Organization (2010), there are one hundred and four peer-reviewed definitions of the word telemedicine, all describing the same general process of using technology to deliver health care services with the intent of advancing the health of the patient.  The term telemedicine has developed several off-shoots to describe technology as applied to areas of specialty within medicine and nursing.  One may hear terms such as “telepsychiatry” to describe the care of a mentally ill patient, “teledermatology” to describe care of the patient with a skin condition and “telenursing” to describe the care provided to a patient by a nurse.  Telehealth is an expansion of the term telemedicine.  It is often used to describe both preventative and curative uses of healthcare technology rather than just the curative aspect that is generally the focus of telemedicine.  Telehealth may be used to describe the remote monitoring of a patient with a chronic health condition such as diabetes or hypertension rather than any treatment recommendations, which is considered the domain of telemedicine.  Many researchers, however, use the terms interchangeably.  
Advantages of Telemedicine

Telemedicine can be used when patients and healthcare professionals are unable to meet face to face due to geographical issues or issues of convenience, for patients for whom there is an urgency of care or for patients in areas in which there is a lack of available resources.  One of the biggest advantages often cited for telemedicine is access to quality healthcare for rural communities.  Because patients in rural areas are often not able to travel to consult medical specialists, the use of telemedicine allows them to receive this care in the comfort of their home or local healthcare facility.  Telemedicine has been shown to improve healthcare outcomes through its ability to enhance communication, reduce secondary complications and centralize data sources to allow sharing of information (Sarhan, 2009).  In a study performed in 2001, researchers recruited two hundred residents from local nursing homes to evaluate whether telemedicine for the provision of geriatric services could increase productivity and decrease healthcare costs while still maintaining user satisfaction.  In ninety nine percent of the cases, telemedicine was found to be an adequate means of service delivery determined by its ability to reduce follow-up intervals, decrease healthcare costs, decrease hospital admissions and prove satisfactory to patients.  As a result, the researchers concluded that telemedicine was a feasible means of delivering multidisciplinary care to nursing home residents while resulting in increased productivity and reduced healthcare costs (Sarhan, 2009).  In another study performed in 2007, patients from a spinal rehabilitation were followed to evaluate the effectiveness of internet based videoconferencing sessions.  Results of the study showed that patients found the videoconferencing sessions satisfactory and felt that their quality of life was improved (Sarhan, 2009).  If patients have appeared eager to embrace the potential of telemedicine, than what is holding back its widespread use?  Loretta Schiachta-Fairchild, PhD, RN, president and chief executive officer of a Maryland based telehealth consulting company, believes that many physicians and nurses have not stepped up to embrace telemedicine because it is new and intimidating (Burke, 2001).  Nurses, in particular, believe that it will depersonalize healthcare and detract from what nurses believe is most important, caring through face-to-face communication and physical touch.  
Barriers to Telemedicine

Despite its promise, telemedicine has achieved a varying level of success.  According to the World Health Organization (2010), telemedicine has yet to be consistently employed in both industrialized and developing countries, and few pilot programs have been able to sustain themselves once the initial funding has ended.  One of the reasons given for this lack of continuance in telemedicine programs is resistance on the part of health care professionals in adopting a new service model which varies from the traditional approach (World Health Organization, 2010).  Another reason given is the lack of information and communication technology literacy necessary for telemedicine use (World Health Organization, 2010).  Other reasons include the lack of agreed upon standards for the use of telemedicine and the potential or perceived threat to the healthcare professionals’ role and status (Sarhan, 2009).  According to the American Nurses Association (2011), there are 3.1 million registered nurses in the U.S.  The average age of the U.S. nurse is forty five years old, with forty five percent of all RNs older than age fifty.  Due to the advancing age of U.S. nurses, it can be expected that there will be a varying level of technology literacy necessary for proficient telemedicine use among nurses currently working in the profession.  For the forty five year old nurse who was born in 1967 and went through nursing school in the mid to late 1980s, computers were not the household fixture which they are today.  Thus it is possible that many nurses in the field today may not have the proficiency in technology necessary to integrate even basic telemedicine technology into their practice.  In fact, medical professionals in the past have often been considered technology laggards (Doty, 2008).  However, this does not hold true for the medical professional who is younger than age forty five.  Nurses falling into this group can be expected to fall into the category  known as “technology optimists”, a term used to describe a person who believes that technology makes their life more enjoyable (Doty, 2008).  If the profession of nursing can somehow find a way to integrate both the technology optimists and the technology laggards into a telemedicine system, it can be expected that the specialty of NI as it relates to telemedicine can produce a field of nurses who are not only competent but can be considered experts in the discipline.   

Implications to Nursing
The registered nurse will become a critical part of any telemedicine system implemented in the Unites States.  Nurses take both a clinical support role and a clinical practice role when it comes to telemedicine, with the informatics nurse (IN) poised to be at the forefront of this movement.  Because the IN has expertise in nursing, as well as higher levels of computer literacy, information literacy, professional development and leadership, it can be expected that the IN will be a key player in the development of a telemedicine program (American Nurses Association, 2008).  Currently, the role of the informatics nurse is limited in field the telemedicine.  In fact, an International Telenursing Survey performed in 2004 of telenurses worldwide showed that only eighteen of the seven hundred and nineteen participants had informatics in their job title (American Nurses Association, 2008).  This could be due to the fact that mainstream nurses are taking on the role typical of an IN in the field of telemedicine.  In fact, the ANA (2008) has only recently begun to consider the telemedicine nurse a type of IN, and hiring guidelines may still need to catch up to this change of job title and competency.
Although telemedicine is used in many different forms by those across the field of healthcare, it is the nurse who is often the point of contact for the patient.  Telemedicine can allow the nurse to monitor any changes in a patient’s condition while the patient remains at home.  This role, which is traditional for the nurse working on the floor of a hospital, will now allow the nurse to expand this role to the patient outside of the traditional healthcare environment.  The monitoring of patients at home has not only been found to reduce healthcare costs but also enhances patient outcomes.  The use of telemonitoring of patients at home has been shown to decrease re-hospitalization rates and emergency room visits for patients with chronic illnesses (Gallagher-Lepak, 2009).  Due to the rising rates of chronic illness in the U.S., the nurse can expect to see an increase in the use of this form of telemedicine.  
In the U.S., government initiatives have been implemented to increase the use of information technologies in healthcare.  One of these initiatives addresses the field of telemedicine and nursing informatics (Gassert, 1998).  After an extensive review of the literature was conducted in 1997, several conclusions were drawn about the field of nursing informatics (Gassert, 1998).  First, research has shown that the technology is available in schools of nursing, but infrastructure such as personnel, planning and budgeting is lacking.  Research also shows that the acceptance and usage of tools for information management and exchange needs to be promoted within the field of nursing.  The literature also concluded that more nursing informatics programs are needed.  An additional finding was that many practicing nurses lack computer competencies (Gassert, 1998).  In the year 2001, new nursing school graduates who grew up in the computer era were described as being comfortable with the telemedicine frontier.  It was the professors at nursing schools, however, who were characterized as not having the skills or background necessary to properly instruct on this technology (Burke, 2001).  Because of these shortcomings in the field of nursing informatics, each area will need to be examined and a theory applied for which the nurse can develop the skills and understanding necessary to become an expert in the field of telemedicine.  Nurses, particularly INSs, will need to step forward and determine a way to not only produce a workforce of nurses who are proficient in telemedicine but also will need to address the possibility that their skills may need some updating in the specialty of telemedicine.  
Patricia Benner’s Theory 
In order for the profession of nursing to embrace all the available telemedicine technologies, it will be necessary for the field of healthcare to provide training for both student nurses and nurses currently in the field.  One of the theories which can be used to support the integration of telemedicine into nursing is Patricia Benner’s “From Novice to Expert” theory.  Benner believes that nurses develop skills and understanding of patient care from a combination of a strong educational foundation and personal experiences.  She believes that nurses can acquire knowledge through research and clinical experience, and thus become experts in their field (Nursing Theory, 2011).   In describing the method in which nurses develop clinical competence, Benner has outlined five stages that the nurse goes through.  These stages include novice, advanced beginner, competent, proficient, and expert.  In the first stage, novice, Benner describes the nurse as a beginner with no experience.  She states novices are taught rules to help them perform, and the rules are limited and inflexible.  Novices are describes as having no life experience, and are often told what to do and how to do it.   In the next stage, advanced beginner, the nurse has gained some experience and has begun to recognize recurring meaningful components to a situation.  The nurse begins to formulate principles to guide actions, and these principles are based on experience.  After two to three years of nursing experience, the nurse is said to have developed a level of competence.   The nurse is now more aware of long-term goals, and has achieved greater efficiency and organization.  Once a nurse has reached a level of proficiency, Benner believes that the nurse understands a situation as a whole.  The nurse will be able to know what to expect in a situation and can devise how to modify a plan if necessary.  The last stage of development is the expert stage.  The expert nurse has a vast background of experience, and can draw from this experience for each clinical situation.  The expert nurse no longer relies on principles, rules or guidelines but rather has a deep understanding of the total situation based on experience (University of Medicine and Dentistry of New Jersey, n.d.).    By using Benner’s theory, the nurse can understand that the progression from novice to expert is a journey.  Benner believes that each nurse must follow through a set of steps in order to advance from novice to expert, and she believes that all nurses come into the field as novices, no matter what their level of education.  Benner also suggests that the nurse who is an expert in his or her area of specialty may need to return to the role of novice when faced with new technology (University of Medicine and Dentostry of New Jersey, n.d.).  In her “From Novice to Expert” theory, Benner has introduced the concept that nursing intuition exists, and that this intuition is based on knowledge gained from clinical experience (Frisch, 2009).  Benner supports the use of mentors to work with novice nurses and facilitate new learning experiences while they move through the steps of becoming an expert.  Through the application of Benner’s theory, many healthcare facilities have developed mentorship programs to support new nurses in their journey (Waxman & Telles, 2009).    

Relating Benner’s “From Novice to Expert” to Telemedicine

When examining Patricia Benner’s “From Novice to Expert” theory for telemedicine, the nurse must understand that the progression from novice to expert is a journey which not every nurse will complete.  Although many mainstream nurses can be expected to reach a level of proficiency, it is the informatics nurse specialist (INS) who will be expected to become the expert in telemedicine.  Expertise can be viewed as a natural progression of the standards which the INS is entrusted to possess.  These standards of practice, as defined by the ANA (2008), include such areas as the assessment of a situation to collect data, information and knowledge of the issue; identification of the assessment data to determine the problems or issues; identification of expected outcomes for the situation; development of a plan to establish strategies, alternatives and recommendations in order to achieve the expected outcomes; implementation of the identified plan; and evaluation of the progress towards the attainment of the outcome.  In the following example, the journey of the nurse from novice to expert will be examined based on a telemedicine paradigm.  In this scenario, the telemedicine nurse will be entrusted with handling a videoconference assessment of a critically ill patient by a neurologist in a remote location.  The nurse will be evaluated at each level of experience until the final destination of expertise is reached.  
Novice

In the novice stage, the nurse is a beginner with no experience (Current Nursing, 2011).  Although this brings to mind a picture of the nurse right out of school, Benner tells us this may not be the case.  A nurse who has many years of clinical experience may be returned to the role of a novice when a new technology is introduced.  In the case of telemedicine, the novice nurse who has no experience with technology may need to be taught general rules to help facilitate the performance of telemedicine tasks.  This may include setting up a camera for a neurological assessment or positioning of the camera so that the physician can view the patient.  The novice has not developed any principles to guide the actions to be performed, and thus should not be expected to recognize any meaningful situational components.  For example, if the novice nurse sets up the video camera for the consulting neurologist, the nurse will not be aware that bright light coming in through the window may obscure the physician’s view of the patient.  
Advanced Beginner

By the time the advanced beginner stage has been reached, it is expected that the nurse will have demonstrated acceptable performance and gained experience in situations so that recurring meaningful components can be recognized (Current Nursing, 2011).  In the example of the nurse who is assisting with a neurological consult via videoconferencing, the nurse will now be expected to be aware of the daylight filtering through the window and interfering with the physician’s view of the patient.  Because the nurse has been exposed to this situation before, the nurse will use this experience to guide future actions such as shutting the curtains at the start of the consultation.  
Competent 

Within two to three years of experience with telemedicine, the nurse can be expected to have achieved greater efficiency and organization and also be more aware of long term goals (Current Nursing, 2011).  Not only will the nurse be cognizant of the interference that light can cause with the video image, but the nurse will consider this possibility prior to setting up the consultation and prepare the room accordingly.  If the nurse knows from caring for the patient over the last several days that the patient will be in need of pain medication prior to the end of the consultation, the nurse will plan to have that medication ready to give during the consultation, if necessary.  
Proficient

The proficient nurse will have learned from experience what is expected in certain situations and how to modify plans.  Because the proficient nurse has learned what to expect in a given situation, the nurse can prepare for any contingency which may occur (Current Nursing, 2011).  For example, if the Wi-Fi signal is lost during the videoconferencing call, the proficient nurse will be able to cope with this setback and reestablish the connection.  The proficient nurse does not view a situation in small parts but rather views the situation as a whole.  The nurse will have learned from experience what to expect in a particular situation and how to modify a plan in response to these events.  The proficient nurse who has assisted the same consulting neurologist several times will be aware that this physician always asks for a dilated pupil exam.  The proficient nurse will be prepared for this request and will have a light at the bedside and the curtains drawn so that this exam can be performed without delay.
Expert

By the time a level of expertise is achieved, the nurse will have a vast background of experience and no longer needs to rely on principles, rules or guidelines in order to determine actions (Current Nursing, 2011).  The nurse can be expected to perform in a fluid, flexible and highly-proficient way, and the use of telemedicine will have become effortless.  The expert nurse has a deep understanding of the total situation, and may guide the neurologist to a particular area of concern during the videoconferencing rather than waiting for the physician to complete each step of the assessment.  The expert nurse has an inherent grasp of the situation honed from a vast background of experience and often cannot pinpoint exactly why an action is done but rather relies on intuition for guidance.  
Future Directions of Telemedicine and the Informatics Nurse Specialists
Even though telemedicine has the potential to improve patient care and patient access to healthcare providers, there are still some shortcomings which must be addressed.  Among these, one of the most concerning is the fact that faculty at the novice or advanced-beginner levels are being asked to teach telemedicine and telemedicine skills to students who will use this technology in their jobs.  This leads to what researchers have called a “novice-to-expert flip”, where the nurse experts in their field are being downgraded to novices when dealing with these new technologies (Gallagher-Lepak, Scheibel & Gibson, 2009).  As a result of this shift, great uncertainty is created among the faculty.  In order to minimize this uncertainty, nursing schools will need to integrate telemedicine into the nursing curriculum so that graduate nurses can leave school at a minimum level of advanced beginner in telemedicine.  A study of telenurses performed in 2001 concluded that the emerging professional role of telenurses may necessitate a new or enhanced curriculum in school of nursing across the country to prepare nurses for their evolving role in telemedicine (Burke, 2001).  Before schools of nursing can prepare students for this new role, they will have to make sure that their professors are proficient, at a minimum, with telemedicine so that this teaching can be passed on to their students.  This will necessitate willingness on the part of the professor to return to the level of the novice and advance once again through the five stages needed in order to achieve expertise in telemedicine.  Schools will need to be prepared to admit students at a novice level and help them progress to an advanced beginner level by the time of graduation.  Employers can continue the transition of their graduate nurses from novice to expert by developing mentorship programs to support the journey and encouraging their nurses to achieve the title of INS to facilitate the advancement of telemedicine throughout the nursing profession.
As healthcare facilities become more and more advanced, it is presumed that the use of technology will become integrated into every nursing role (ANA, 2008).  The ANA (2008) describes how healthcare facilities are being offered incentives for implementing informatics solutions, and INSs are being hired to put these solutions into practice.  With the integration of telemedicine into everyday practice, the INS will be encharged with developing methods to integrate telemedicine into the role of the professional nurse.  In order to ensure compliance among all of the nursing staff, an INS must decide on a model to use to ensure that the transition from novice to expert is efficient and complete.  By using Benner’s theory, the INS can take the steps necessary to identify what level the staff members are at, and set up a plan to assist all nurses to achieve a level of expertise in the use of telemedicine.  

Conclusion
With telemedicine appearing in all facets of healthcare, there will be no way for the nurse to escape this technology.  As the backbone of the healthcare field, it is the nurse who will be entrusted with using this technology and assisting new nurses in their progression through the journey from novice to expert.  In order for the field of telemedicine to advance, INSs will need to be on the front lines of this movement.  As more and more technology is introduced in the healthcare arena, INSs will be at the forefront of designing, developing, implementing and evaluating these technologies and collaborating with their colleagues to ensure their success.  INSs must serve as role-models to other nurses through the use of continuing education to advance their own knowledge, if necessary, and demonstrate that the expert can return to the role of the novice when acquiring a new skill.  
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