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Abstract
Resource stewardship has important implications both in terms of health care costs as well as patient safety. Currently, there is limited formal teaching in the undergraduate curriculum in Canadian medical schools addressing this topic. Recently, Choosing Wisely Canada, has launched a student campaign to integrate Cchoosing Wwisely concepts into the curriculum hoping to challenge medical students into thinking about value-based health care and patient safety. This article is written in order to raise awareness for the need of resource stewardship education, including associated test costs and its impact on the health care system. The strategies currently being implemented at the University of Ottawa will also be discussed. 
Background
One solution to continue to deliver optimal health within the constraints of a Resourcebudget-limiting system is eliminating unnecessary tests and procedures that do not add value to the care of the patient. Resource s stewardship plays a very important role in delivering high-quality and cost-effective medical care. Unnecessary testing and treatment is not only detrimental to the health care system, but could also cause significant harm to the patient. For example, the Cochrane group reported that a slightly higher blood pressure than normal does not cause increased risk of strokes or cardiac infarcts, but overmedication can lead to side effects in a subset of patients [1]. Current research shows that up to 30% of services offered in the United States are indeed unnecessary [2]. Another recent study recorded the responses of graduating residents with regards to their knowledge of test costs, and only 4.3% strongly agreed that they were aware of the costs and 70% stated that they would reconsider ordering if they had more knowledge about the costs [3]. These results indicate that residents are self-aware of the limitations in their knowledge about test costs and, if better informed, would reconsider ordering the tests which do not add value to patient care. This clearly indicates that more formal teaching about cost effective care is needed at both the undergraduate and graduate levels. 	Comment by Author: To address comment of Reviewer A: The previous line deals with statistics and I believe it is important to have a concluding sentence on the data.
Resource Stewardship Initiatives
Choosing Wisely, a physician-led international organization, has been introduced with the aim to control medical overuse around the world. Many national societies have each introduced the “Five Things Clinicians and Patients Should Question” to reduce the number of unnecessary tests ordered such as those not supported by evidence and potentially harmful to patients [4]. However, once practicing physicians have already developed their approach in the early stages of their education, it becomes very difficult to change these practices later in their careers. In order to implement a long-standing solution to the problem, the issue must be targeted at the most fundamental level of training – medical school. 
The first initiative on resource stewardship in Canada was founded at McMaster University and called the SCARCE Program (Stewardship Curriculum and Audit for Residents to Cultivate Efficiency) lead by Dr. Andrew Burke. This program focused on providing formative feedback to residents with regards to their test ordering practices and concluded that 60% of tests ordered did not have clinical utility [5]. For example, excessive testing can occur when there is an option for daily blood work in the hospital such that it becomes so routine that no thought is added to determine whether it is necessary and clinically beneficial. Not only are the resources used from the health care system, but this is also harmful for the patient as frequent blood draws can lead to anemia [6]. With the implementation of the program, Dr. Burke stated in an interview that the rates of unnecessary testing decreased by 23%, indicating that teaching in this realm has a significant impact on the resident ordering practices without compromising patient care [6].. The need to address resource stewardship in medical education is now reflected in the CanMEDS 2015 Physician Competency Framework under the leader role which includes “Engage in the stewardship of health care resources” and “Allocate health care resources for optimal patient care”, as well as “Apply evidence and management processes to achieve cost-appropriate care” [7].
Furthermore, Choosing Wisely Canada has launched a branch for medical education and recently released a list of “Six Things Medical Students and Trainees Should Question” [8]. This list does not focus on specific medical conditions as that is addressed by the lists from the specialty societies. Instead, the list focuses on behaviours and approaches learned in medical training because these play a critical role in determining the practice habits of future physicians. For example, one point states “Don’t hesitate to ask for clarification on tests, treatments, or procedures that you believe are unnecessary”. This acknowledges that due to the hierarchy that exists within some learning environments, it may be difficult for students to voice their concerns. Thus, with further development in this area, it is the goal for students to be able to engage in discussion with their supervisors with regards to test ordering practises. Additionally, Choosing Wisely Canada has also introduced a program for medical students known as STARS (Students and Trainees Advocating for Resource Stewardship) across 17 Canadian medical schools in order to integrate the principles into the teaching curriculum at the undergraduate level through active collaboration across the country [9]. The goal of this program is for students to become informed about the issues and the impact that unnecessary tests have both on the health care system and patients. Students educated on this topic will then be able to approach their attending physicians and engage in conversation about the usefulness of a particular test. Being mindful and critically thinking about ordering a test at this early stage of study will naturally carry over into their careers as future physicians. 
The STARS student ambassadors from each of the 17 Canadian Medical Schools met earlier this year and discussed ways in which Cchoosing Wwisely principles could be implemented in the curriculum to enhance students’ knowledge on the topic and allow them to confidently participate in discussions with attending physicians. The authors of this paper, at the University of Ottawa, have been working on introducing choosing wisely concepts into Case-Based Learning (CBL) settings giving students the opportunity to discuss the issues of resource allocation among peers with the expertise of a physician doctor. Currently, a case is presented to students, and they are typically asked to develop an approach that involves extracting pertinent positives and negatives from a given history, order investigations, develop a differential diagnosis, and create a management plan based on the most likely final diagnosis  Our project involved making changes such that students would be prompted to discuss what kinds of tests they would not order despite it being an option. This discussion would be in the context of resource stewardship and value-based health care, where the ordering of certain tests does not necessarily add to the management of the patient based on evidence. For example, it is not necessary to order a CT head scan in all patients who have suffered a minor head injury (GCS score of 13-15) as most of these patients do not suffer from serious brain injuries that requires hospitalization or surgery and instead they expose these patients to unnecessary radiation. Students are encouraged to think critically about ordering specific tests in a given patient scenario and then the implications of their decisions are discussed. The students are currently working with Dr. Peter Kuling who is an expert in the field and teaches seminars on the topic for Ontario College of Family Physicians.  
Finally, Choosing Wisely Canada has initiatives to address resource stewardship for the third pillar, the patients. There are pamphlets available for patients which educate them on tests and treatments and whether they are necessary or not. This encourages patients to engage in discussion with their physicians about the tests and treatments they are being offered.  A study performed in three outpatient practices in Ontario reported patient knowledge as a result of reading the pamphlets and showed that knowledge improved in 48 % of participants about electrocardiogram testing, in 74 % about the use of antipsychotics, in 66 % about the use of antibiotics for sinusitis, in 60 % about imaging for low back pain, and in 40 % about sedative-hypnotic use in the elderly [109]. These statistics indicate the important role that information can play in empowering patients to be active players in their own care. 
Conclusion
Resource Stewardship is a critical concept in today’s health care for both the patients and the system. Only recently has Canada started implementing initiatives which target physicians, medical students, and patients in order to get these three key stakeholders to engage in conversation with each other and think critically about the appropriate use of tests and treatments. In the future, it is the hope that as these initiatives further develop into each of the medical schools, future clinicians will be accustomed with the choosing wisely principles and will naturally implement patient centred and value-based health care into daily practice. 
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