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Message from the Chair of the BC Electronic Health (eHealth) 
Steering Committee  
 
eHealth is a high priority for the government and is a key enabler in transforming health 
care service delivery to improve the quality of care, access, patient safety and 
satisfaction, and the ability to control the increasing cost of health care.  
 
While significant progress has been made on the technology front in the acute sector, the 
physician’s office, where the majority of health care is delivered, has lagged far behind. 
 Numerous surveys indicate that about 80 – 90% of physician offices still manage all 
their patient information with paper.  Physicians that have made the transition to the 
electronic world report significant gains in efficiency and satisfaction.  The recent 
landmark six-year agreement between the Government and the province’s physicians will 
provide the necessary funding and support to enable all the province’s physicians to make 
the transition from paper to the world of eHealth.  The agreement provides for the most 
comprehensive physician information technology program in the country and reinforces 
BC’s leadership position.   
  
There is currently much speculation about what might be the best technology mix for use 
by patients and physicians over the next ten years.  It is critical that we have a common 
vision so that we can harmonize and optimize our efforts.  This is particularly important 
when introducing technology into the complex and busy environment of the physician’s 
office.   
 
In order to begin the process, I commissioned this independent study through the 
University of Victoria to develop a Vision for the Technology Enabled Physician’s Office 
of the Future (2016) to stimulate the discussion.  The study involved a comprehensive 
literature review and interviews with practicing physicians experienced in the use of 
office-based technology as well as medical students, in order to formulate a credible and 
attainable vision.  The focus was on information technology and how it might change the 
way patients interact with their care providers, and how technology might support and 
improve the physician’s ability to efficiently provide quality care.   
  
The study was NOT intended to address other very important areas such as:  the changing 
roles / scope of practice for physicians, nurses and other community based care providers; 
practice structure (solo, group, virtual group, etc.); single vs. multiple electronic health 
records; or the best approach to privacy and consent issues.  These will likely be the 
focus of future work. 

 
 

 
 
Ron Danderfer 
Assistant Deputy Minister 
Chair, eHeath Steering Committee



A Vision for the Technology-Enabled Physician’s Office in 2016 
 

    

TABLE OF CONTENTS 
 

 
 

Foreword.........................................................................................................................i 
Executive Summary...................................................................................................... ii 
Introduction...................................................................................................................1 
Drivers for Physician Office-Based Information Technology......................................4 

Government Investment and Canada Health Infoway..............................................4 
Physician Use of Technology – The Surveys...........................................................6 
The State Of Affairs in Other Parts Of The World...................................................8 
Demographic Influences .........................................................................................8 

The General Population....................................................................................8 
Physicians ........................................................................................................9 

The Public’s Desire for Convenience and Engagement – Self-Service Technology11 
Quality and Accountability ...................................................................................11 
Patient Centered Care ...........................................................................................13 
The Electronic – Internet Age ...............................................................................15 
Information Overload – Technology Supported Decision-Making.........................17 

A Vision for the Technology-Enabled Physician’s Office of the Future....................19 
The Technology-Enabled Physician’s Office Case Vignettes.....................................21 

Vignette 1: Finding a physician, registering in the practice, and making an 
appointment..........................................................................................................21 
Vignette 2: The Office Visit..................................................................................24 
Vignette 3: The Virtual Clinic...............................................................................29 
Vignette 4: On Call – For a Colleague ..................................................................31 
Vignette 5: The Referral .......................................................................................33 
Vignette 6: Continuing Education .........................................................................35 

Conclusion ...................................................................................................................37 
Appendix A – Key Informant Observations...............................................................38 
Appendix B – Key Informant – Technology-Enabled Capabilities ...........................40 
Appendix C – Focus Group Observations..................................................................42 
Appendix D – Focus Group Questionnaire Analysis..................................................43 
Appendix E – Article Review ......................................................................................51 

Current Environment ............................................................................................51 
Government Investment .................................................................................51 
Physician Use of Information .........................................................................51 
The Electronic – Internet Age.........................................................................52 
Demographics ................................................................................................53 
Practical Business Applications ......................................................................53 

Bibliography ................................................................................................................56 
 



A Vision for the Technology-Enabled Physician’s Office in 2016 
 

  
  Page i 

FOREWORD 

The goal of the study is to develop a “Vision for The Technology-Enabled Physician’s 
Office of the Future (2016)” for the purpose of encouraging discussion. This vision was 
developed through the consolidation of perspectives gained from key informant 
interviews with physicians, the results of a focus group of medical students, a review of 
the literature and visits to several leading edge eHealth facilities beyond 
British Columbia’s borders. 
 
The project’s key informants were family physicians who have had experience with the 
selection, implementation and clinical use of information technology in a practice setting. 
All key informants have experience with electronic medical record systems, clinical use 
of e-mail with colleagues, remote access to clinical data held within their practice and by 
others, plus Internet access to best evidence medicine and decision support. Some have 
had experience with establishing and managing a practice website and e-mail 
consultations with patients.  
 
The key informants represented a cross-section of urban and rural practice, including 
male and female physicians, number years in practice (3 to 42) and number of years using 
electronic medical records (3 to 27). The majority of the key informants worked in a 
group practice model with respect to space and sharing of office infrastructure. All key 
informants voluntarily participated and generously gave of their time to provide input to 
the project. 
 
The focus group participants were University of British Columbia Medical Students in 
years 2 through 4. Their participation in the project was voluntary. Both male and female 
students participated.  
 
There is little peer-reviewed literature on the subject of how a technology-enabled 
physician’s office of the future might function. However, there is a significant amount of 
literature that supports the increased use of information technology as a critical tool in 
improving office efficiency, and the provision of high quality, patient-centered care. 
 
While the report develops a vision of how a physician’s office in ten years time might 
function with the benefit of technology, there are a number of critical areas that the study 
does not address, including: privacy, single versus multiple electronic patient records, 
data sharing, data ownership, patient consent, changing roles and scope of practice of 
care providers, practice structure (solo, group, virtual group, multidisciplinary) and 
implementation/change management strategies. These issues could be covered in future 
studies. 
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EXECUTIVE SUMMARY 

The health care system is under significant pressure to improve quality, efficiency, safety, 
access, and stakeholder satisfaction and to control costs. It lags far behind most other 
industries in its use of modern information technology to help address these pressures. 
Governments continue to make substantial investments in clinical information systems to 
support the acute (hospital) sector, yet over 90 percent of patient encounters occur in the 
physician’s office. Numerous studies have shown that approximately 85 percent of 
physician offices in North America still use paper charts; from this perspective, little has 
changed from the 19th century.  
 
Health information technology unites three powerful tools for medical practice records: 
knowledge management for clinical decision support, secure communications for web 
messaging and remote care (tele-health). The physician’s office is the heart of patient 
care, and therefore a critical area for improving the quality of care and the accountability 
of the system. 
 
Other countries are making progress in bringing physician offices into the 21st century. 
Over 95 percent of the general practitioners in 10 countries recently studied have 
computer systems in their offices, which they use for clinical purposes; in almost all 
cases, the computers are being used by the physician themselves. Family physicians in 
most of the countries studied have been using information technology for over ten years, 
although in Australia and Austria, the surge in utilization is more recent. In most of the 
countries studied the use of technology for clinical purposes is currently voluntary. Other 
than the submission of electronic bills, there is no central policy or dictum in most 
countries forcing physicians to use information technology, although there are signs of 
that changing and financial incentive systems are being used to encourage the adoption of 
technology. 
 
Denmark clearly leads the way when it comes to the electronic exchange of clinical 
information between sectors. Virtually all Danish family physicians (and by the end of 
2006, all specialists as well) use their computers to send and receive clinical electronic 
messages. Sixty standardized messages (up from 32 in 2002)—including their “One letter 
solution”—have been implemented in 50 computer systems, including 16 physician 
office systems, 9 hospital systems, 12 laboratory systems and 4 pharmacy systems. The 
national network is used by over 75 percent of the health care sector, which altogether 
constitutes more than 4,000 different organizations. All hospitals, pharmacies, 
laboratories and general practices take part. The majority of specialists, physiotherapists 
and the local authority health visitor service now participate in the electronic 
communication via the health care data network. Over 90 percent of the country’s clinical 
communications in the primary sector are exchanged over Denmark’s national network. 
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Many factors are now pushing the federal and provincial governments and physicians to 
accelerate the adoption of information technology in physicians’ offices. These include: 
 
 
♦ Government investment 

o Numerous government-sponsored health system reviews—Fyke, 
Mazankowski, Kirby and Romanow—all recommended investment in 
information technology; they recognized that in a paper-based system, the 
necessary information is all too frequently not available, often resulting in 
treatment delays, duplication of tests, higher costs, errors and sub-optimal care; 

o The federal, provincial and territorial governments and Canada Health Infoway 
are investing heavily in information structure/technology to enable the 
development of electronic health records for all Canadians. 
 

♦ Physicians’ use of technology 
o A British Columbia Medical Association (BCMA) survey (2003) of 954 

physicians reported that only 16 percent were using electronic medical records 
(EMR) in their practice; however 73 percent of the responding physicians 
believed electronic medical records would improve efficiency, and 68 percent 
believed they would improve the quality of care; 

o A Canadian Medical Association (CMA) survey (2005) of 1,986 physicians 
reported that only 18 percent anticipated having an electronic medical record 
system in their practice within 2 years; and 

o The same CMA survey indicated that the barriers to implementing an EMR 
were the time and effort required, the high cost to purchase and concerns about 
data security and confidentiality. 
 

♦ Demographics and Canada’s aging population 
o Seniors currently account for approximately 13 percent of the population. By 

2031 it is estimated that this will almost double to between 23 and 25 percent 
of the population; 

o Health Canada estimates the average cost of health care for seniors in the 65-
74 age group is three times that of an individual in the 25-44 age group; 

o Seniors experience more chronic diseases and therefore require a higher 
volume of care; 

o The physician population is also aging and there are concerns that there will be 
insufficient numbers of new physicians available to replace retiring physicians; 

o Neither established nor new physicians want to maintain the historically high 
workloads; and 

o The gender imbalance within the physician ranks is being addressed and a 
greater number of females are becoming physicians. As with other 
occupations, females generally want a more balanced lifestyle between work 
and family, thus work fewer hours due to their family responsibilities. 
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♦ Quality and accountability 

o The public are increasingly becoming aware of and concerned about patient 
safety and quality issues through the media and the Internet; 

o Significant variations exist in medical practice; evidenced based clinical 
guidelines can reduce variations and improve quality; and 

o The Canadian Adverse Event Study indicated that 7 percent of patients in 
hospital experience an adverse event, some resulting in permanent disability or 
death; 39.6 percent of these events were judged to be preventable. 
 

♦ The Electronic - Internet Age  
o The public’s use of the Internet continues to accelerate for access to 

information and services; 
o Through the Internet the public has unprecedented access to health and 

medical information; 
o Care providers will increasingly be faced with more knowledgeable patients; 
o Patients have experienced the convenience of using on-line access to services 

with other sectors, such as booking appointments, accessing their personal 
information and communicating with service providers by e-mail. It is 
inevitable that they will expect the same capability when dealing with their 
physician; and 

o Patients are increasingly becoming more engaged in managing their own 
health; technology makes this easier (for example, patients can accurately 
monitor their own blood pressure and blood glucose levels in the comfort of 
their own homes). 
 

♦ Information overload for the practicing physician and technology-supported 
decision-making 

o Physicians have difficulty processing the current volume of clinical data 
required for modern medical practice, especially in a field as broad as primary 
care; 

o Technology can provide the clinician with timely access to relevant clinical 
information such as diagnostic test results, medication profiles, allergies, 
problem lists, immunizations, referral, and surgical and hospital discharge 
notes, at the point of care; 

o Technology can also support the physician in health promotion, screening and 
better disease management by providing automated reminders and alerts; and 

o It is a daunting challenge for physicians to keep up with the more than 150,000 
new medical articles being published in 20,000 biomedical journals each 
month. 

 
While there is little in the peer-reviewed literature to indicate how a technology-enabled 
physician’s office might function from the patient and physician perspectives, the 
literature does indicate that technology has a positive role to play in the modernization of 
medical office practice. The key informant physicians to this project also confirmed that 
implementing information technology in their practices has resulted in numerous positive 
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benefits, including increased office efficiency and staff productivity (some report up to 
30 percent), more timely and convenient access to clinical, research and treatment 
information, and perhaps, most importantly, saving physician time.  
 
The appropriate use of technology presents a strong business case; in 2002, 
PriceWaterhouseCoopers reported that up to $1.3 billion could be saved by reduced 
duplicate testing, transcription savings, fewer chart pulls and filing time, reduced office 
supplies and staff and reduced health system expenditures due to fewer adverse events. 
Shaving a few seconds off every patient visit sounds insignificant, but when adding up 
those seconds over the course of a week, a year or a lifetime in practice, those seconds 
quickly become hours, weeks and months. Perhaps, during those newly found hours, 
some physicians will see new patients who have been unable to find a family physician. 
Maybe having more time to spend with family, sports or other leisure activities would 
help ease the stress of the physician and extend his/her working life. Young physicians 
entering the workforce will increasingly place a higher value on whether or not a practice 
has an electronic medical record system, or is still fumbling with volumes of paper charts 
and forms. 

 
For patients, their ability to access their physicians via the Internet could become as 
commonplace as booking vacations or on-line banking. Due to easy Internet access and 
user-friendly technology, patients today are far more knowledgeable and involved in their 
own care. Convenience and efficiency would be increased if patients could book 
appointments on-line, access their last test results, receive automated reminders for 
routine bloodwork and other diagnostic tests and even enter their blood sugar or blood 
pressure readings taken at home into their electronic medical record. Many of these 
activities are already occurring in other parts of the world. 

 
Electronic health records offer a wealth of possibilities. Once a patient’s pertinent history, 
diagnosis, allergies, medications and test results are in an electronic format, authorized 
health practitioners in a different location could have immediate access to this potentially 
lifesaving information should the patient be in their care and be unable to communicate 
due to injury or illness. On-call or locum physicians could use their home computers to 
find all needed information about the patient, likely avoiding a trip to the hospital or 
clinic for themselves and the patient. Imagine the ease of a referral process using pre-
established templates populated by the electronic medical record system with the click of 
a mouse; this would eliminate chart pulls, searching for the last lab results and reading 
the chart to create the referral history. With test results so readily shared with a few 
keystrokes, there would be an automatic reduction in duplicate testing, resulting in 
savings of money and time. 

 
An excellent example of the tremendous value of computers in an examining room is in 
the field of pharmaceuticals. Drug choices continue to increase rapidly, and few 
physicians can keep pace with this vast, ever-changing amount of knowledge. Reference 
books cannot be printed or distributed quickly enough to remain current. With the aid of 
technology, a concise menu of drugs would always be available, with side effects and 
contraindications known at a glance. When ordering, the physician would be informed 
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immediately if the new drug would react negatively with other drugs that the patient is 
currently taking, or if the drug is contraindicated due to allergies. Errors due to poor 
handwriting or misplaced decimal points would be eliminated, saving time for both the 
physician and pharmacist, as well as improving patient safety.  
 
A physician’s office is lined with thousands of charts, and the physician cannot be 
expected to remember which patients are on what medications. In the case of a major 
drug recall, it is usually up to the patient to bring their use of the drug to the physician’s 
attention, so a replacement can be ordered. With modern technology, a list of all the 
patients in a practice taking the recalled medication would be available in seconds, and e-
mail alerts or phone calls could be sent to those patients; in addition, replacement 
prescriptions could be sent automatically to the patient’s pharmacy.  

 
The literature suggests that linking electronic health records with public health 
surveillance in emergency situations, such as epidemics or bioterrorism attacks, has the 
potential to save countless lives.  
 
The issues of privacy, single versus multiple electronic patient records and 
implementation will obviously require a great deal of study and input, and will 
undoubtedly be the topics of future discussion papers. 

 
Through a series of case vignettes based on a review of the literature, and feedback from 
the key physician informants and medical students, and some out of province visits this 
study describes which technology will likely be in common use in physicians’ offices in 
2016, and how technology will impact the interaction and experience of both physician 
and patient.  
 
The literature, all key informants and the medical student focus group support the 
importance of physician offices making the difficult transition from paper to electronic 
media to support their practices. When appropriately used, technologies are critical tools 
to help physicians to address their need for improved efficiency, productivity and quality 
of their office practice. Patients will benefit from added convenience, improved access to 
health information and services, and have the ability to be more actively engaged in 
managing their health and health care.  
 
The physician’s office of the future (2016) will employ powerful information 
management and communications technology tools to:  
 
♦ Provide high quality, patient-centered care; 
♦ Provide on-line capability for patients to view and contribute to their health and care 

record; 
♦ Provide mechanisms for patients to be more directly involved in choosing treatment 

options and managing their own health; 
♦ Provide real time, on-line access to clinical and research information for patients and 

care providers; 
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♦ Integrate home-based medical monitoring devices and office-based diagnostic 
equipment with electronic medical record systems; 

♦ Improve convenience for patients and care providers through utilization of 
communications technology to enable virtual office visits; 

♦ Maximize the efficiency of office administrative operations and care delivery 
services; and 

♦ Maximize communication channels between health professionals, and data exchange 
to ensure patient population monitoring and surveillance. 

 
While information technology will be a key enabler in the transformation of health care, 
it is important to stress, that technology cannot be allowed to interfere with, or detract 
from, the patient – physician relationship.  Patients value the time they spend in direct 
contact with their physician.  
 
A quote from William Gibson, the science fiction author, is particularly relevant to the 
technology-enabled physician’s office vision for 2016. He wrote: 
 

“The future is already here, it’s just not evenly distributed.” 
 
The vision, as articulated through the vignettes in this report, can be, in significant 
measure, achieved with technology that exists today. The challenge is to work with 
patients, physicians, governments and vendors to make it happen. 
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INTRODUCTION 

 “Pen, paper and the err-prone human memory are the primary information tools by 
which modern health-care is managed. It is paradoxical and cause for deep concern that 
care is managed by such primitive means.”1  
 
Health care is lagging far behind other industries in leveraging the power of technology 
to improve quality, efficiency, access and stakeholder satisfaction.2 3 The family 
physician’s office has historically been seen as ‘information central’. It is the place where 
most of the patient’s important health information is brought together in one location, 
where the majority of patient histories are taken and recorded, tests ordered, diagnoses 
made and medications prescribed. Advice is provided, including health promotion and 
disease management.  
 
As other parts of the health system develop electronic stores of patient health information 
and begin to make these available to physicians ‘on-line’, the physicians’ offices will 
need to be transformed to the digital environment from their current ‘paper’ based one in 
order to optimize their access and participation. Furthermore, as patients’ personal health 
records are incorporated into different locations in addition to the family physician’s 
office—such as hospitals, specialty clinics and dieticians’ or nurse practitioners’ 
offices—it would also be important that the physicians’ offices’ EMR transformation 
allows for data exchange and assembly to accurately reflect the patients’ most current 
health status and information to facilitate optimal and coordinated management of the 
patients. Finally, the physicians’ offices also provide important sentinel points for the 
public health system’s surveillance in areas such as patient safety (drug reactions, 
iatrogenic causes of health consequences, and monitoring of infectious diseases such as 
SARS or Avian flu). All these reasons strongly point to the need for seamless electronic 
medical records in the physicians’ offices. 
 
The Internet has had a profound impact on many aspects of modern life; it has provided 
instant access to information, products and services. Health care is not immune to its 
influences; patients are increasingly accessing disease and treatment information that has 
historically been unavailable to them. Knowledge is an extremely powerful commodity, 
and with the Internet providing easy access to medical information, the traditional  

                                                
1 Booz, Allen, Hamilton. (2005, March). Pan Canadian Electronic Health Record: Quantitative and 
Qualitative Benefits. Ontario: Canada Health Infoway. Retrieved from http://www.infoway-
inforoute.ca/Admin/Upload/Dev/Document/VOL1_CHI%20Quantitative%20&%20Qualitative%20Benefit
s.pdf.  
2 Smith, M.F. (2004). E-Health: Roadmap for 21st century health care consumers. Paris: Organization for 
Economic Co-operation and Development Forum 2004: Health of Nations. 
3 Goldschmidt, P.G. (2005, October). HIT and MIS: Evaluating the potential advantages and considering 
the risks associated with electronic health care records. Communications of The ACM,48(10). 
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balance of power between patient and care-provider is changing. 4 5 Patients increasingly 
want to work closely and collaboratively with their physician and other care providers in 
the management of their health. They are quickly turning towards the Internet as a way of 
increasing their ability to share in the decision-making about their health and health care. 
6 7 8 
 
Physicians, as well as patients, are experiencing the rapid pace of the modern world; time 
is a scarce commodity, and the costs of operating a physician’s office continue to climb. 
Other industries have used technology to reduce costs and improve staff productivity, as 
well as providing their clients with ways to save time, improve access to services and 
increase convenience. Physicians who have made the transition to a technology-enabled 
office have seen these same advantages.9 10 11 12  
 
Through the Internet, individuals can safely and securely access their confidential 
financial records, pay their bills, book airline flights and appointments. Patients will soon 
expect the same level of convenience in health care that they experience with other 
industries.13 Danish patients are now able to book appointments on-line and review their 
medication profiles, and will soon be able to renew certain prescriptions via the Internet. 
Group Health patients in Washington State can also book appointments on-line, review a 
summary of their personal health record, e-mail their physician and renew prescriptions 
on-line. 
 
Canada has recently undertaken a major initiative to develop a National Health 
Surveillance System. The purpose of the system is to detect communicable disease 
                                                
4 Slack, W.V. (1997). Cybermedicine: How computing empowers doctors and patients for better health 
care.  San Francisco: Jossey-Bass.  
5 FACCT: Foundation for Accountability. (2003, September). Innovators and visionaries: Strategies for 
creating a person-centered health system. Retrieved April 21, 2006, from 
www.markle.org/resources/facct/doclibFiles/documentFile_599.pdf. 
6 Fox, S., & Lee, R. (2000). The on-line health care revolution: How the web helps Americans take better 
care of themselves. Washington, DC: The Pew Internet and American Life Project. Retrieved from 
http://www.pewinternet.org/pdfs/PIP_Health_Report.pdf.  
7 Giustini, D. (2005, December 24). How Google is changing medicine. British Medical Journal, 331, 
1487-1488 
8 US Department of Health and Human Services, Office of the National Coordinator for Health Information 
Technology. (2004). The decade of health information technology: Delivering consumer-centric and 
information-rich health care. A strategic framework. Bethesda, MD: US Department of Health and Human 
Services. 
9 Omura, G. (2000, April). Going paperless – physician explains how process succeeded in his practice. 
Physicians and Computers, 17(8).  
10 British Columbia Medical Association. (n.d.a.). IT systems in medical offices. Retrieved from 
http://www.bcma.org/public/patient_advocacy/WiredOfficeSu.htm.  
11 Kiel, J. (Ed.). (2001). Information technology for the practicing physician. New York: Springer-Verlag. 
12 Poissant, L., Pereira, J., Tamblyn, R., & Kawasumi, Y. (2005, September/October). The impact of 
electronic health records on time efficiency of physicians and nurses: A systematic review. Journal of the 
American Medical Informatics Association, 12(5). 
13 Crounse, B. (2005b), November 22). Healthcare self-service offers patients the conveniences they’ve 
come to expect – we can track appointments on-line, why not physician’s appointments? Healthcare 
Providers. Retrieved March 1, 2006 from 
http://www.microsoft.com/industry/healthcare/providers/businessvalue/patientkiosk.mspx.  
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outbreaks rapidly, facilitate a timely response, and monitor the health of the nation. 
Physician office-based electronic medical record systems will be important feeder 
systems, electronically transferring appropriate data to provincial and federal public 
health agencies. The automatic transfer of appropriate data will reduce the burden on the 
provider, and enhance both the timeliness and quality of the data. 
 
Every day, the health of Canadians is at risk due to adverse events resulting from the 
manual ordering and processing of medication prescriptions, including the wrong drug, 
the wrong dose and the wrong combination of drugs, drug interactions and illegible 
handwriting. 14 15 16 Physicians now have access to over 17,000 drugs, with more 
becoming available every year. Given the complexity of medications, physicians and 
patients would benefit from the support of technological tools and knowledge databases 
available at the point of care. 
 
This study first looks at the drivers for the use of information and communication 
technology in family physician offices. Then, through a series of case vignettes, the study 
describes a technology vision for a physician’s office 10 years into the future with all the 
promises of improvements in patient access, practice efficiency, quality of care and 
outcomes and patient and provider satisfaction. It is recognized that it will not be the 
technology that is the biggest challenge; it will be ‘softer’ issues such as ensuring 
privacy, changing workflows and managing the human factors associated with profound 
change.  

                                                
14 Baker, G.R, Norton, P.G., Flintoft, V., Blais, R., Brown, A., Cox, J., et al. (2004, May 25). The Canadian 
Adverse Events Study: Incidence of adverse events among hospital patients in Canada. Canadian Medical 
Association Journal 170(11), 1678-1686.  
15 Sibbald, B. (2001, June 26). Use computerized systems to cut adverse events: Report. Canadian Medical 
Association Journal, 164(13), 1878.  
16 Canada Health Infoway. (2005, April). E-Prescribing: The benefits and challenges of adoption in 
Canada. Ontario: Canada Health Infoway. 
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DRIVERS FOR PHYSICIAN OFFICE-BASED INFORMATION 
TECHNOLOGY 

Government Investment and Canada Health Infoway 
There have been numerous reports and recommendations on health care reform and 
sustainability. A theme common to all is that health care is an information intensive 
endeavour that is lagging far behind other sectors in using information technology to its 
maximum advantage. Fyke17 , Mazankowski18, Kirby19 and Romanow20, the First 
Ministers’ Accord on Health Care Renewal, and the Health Council of Canada21, all point 
to the importance of information technology as a tool to support system transformation 
and sustainability. In the current paper record-based system, all too frequently the 
essential information is not available at the point of care.22 23 This can result in treatment 
delays, the unnecessary duplication of diagnostic tests, higher costs and, ultimately, sub-
optimum care. “The electronic health record is the cornerstone of an efficient and 
responsive health care delivery system, quality improvement, and accountability. Without 
it the prospects for a patient friendly health system, optimal team work, and efficiency are 
dim.”24 
 
In response, the federal government is investing in infrastructure to digitalize health 
information in order to create ‘electronic health records’. The federal government created 
and endowed Canada Health Infoway (Infoway) with $1.2 billion to accelerate the 
implementation of electronic health records across the country—an investment which is 
second only to England in terms of a national commitment.  
 
In addition to working with Infoway, the provinces, territories and regional authorities are 
also heavily investing in information technology. Until recently, with the exception of the 
Alberta Physician Office System Project and to a lesser extent an Ontario initiative, the 

                                                
17 Fyke, K.J., Commission on Medicare. (2001). Caring for medicare: Sustaining a quality system. Regina, 
SK: Saskatchewan Health. Retrieved from http://www.health.gov.sk.ca/mc_dp_commission_on_medicare-
bw.pdf  
18 Mazankowski, D. (2002). The Mazankowski report: A diagnosis of healthcare in Canada. Alberta: 
Premier’s Advisory Council on Health.  
19 Kirby, M.J.L. (2002, October). The health of Canadians: The federal role. Ontario: Standing Senate 
Committee on Social Affairs, Science and Technology. Retrieved from 
http://www.parl.gc.ca/37/2/parlbus/commbus/senate/Com-e/soci-e/rep-e/repoct02vol6-e.htm.  
20 Romanow, R.J. (2002, November). Building on values: the future of health care in Canada. Ontario: 
Commission on the Future of Health Care in Canada.  
21 Health Council of Canada. (2006). Health care renewal in Canada: Clearing the way to quality. 2006 
annual report. Ontario: Health Council of Canada. Retrieved from 
http://www.healthcouncilcanada.ca/en/index.php?option=com_content&task=view&id=70&Itemid=72.  
22 Asch, S.M., McGlynn, E.A., Hogan, M.M., Hayward, R.A., Shekelle, P., Rubenstein, L., et al. (2004). 
Comparison of quality of care for patients in the Veterans Health Administration and patients in a national 
sample. Annals of Internal Medicine, 141, 938-945. 
23 Girosi, F., Meili, R., & Scoville, R. (2005). Extrapolating evidence of health information technology 
savings and costs. California: RAND Research. 
24Fyke, K.J., (2001).  op. cit.  
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majority of the investments are focused on the ‘acute’ sector; little attention is being 
given to the physician’s office, where over 90 percent of care is delivered. 25  
 
In the spring of 2006, the British Columbia Government and the British Columbia 
Medical Association (BCMA) reached an agreement to implement the most 
comprehensive physician office based information technology program in Canada.  The 
agreement spans 6 years and encompasses the following components: 

♦ Establishment of a tri- governed Physician Information Technology Office 
partite (Province, BCMA, Health Authorities) that will be responsible for 
setting: funding and scope policy, coordinating procurement, implementation 
and relationship management, physician engagement and remuneration; 

♦ Co-funding (Province 70% and physicians 30%) technology (hardware and 
software) and implementation costs; 

♦ Establishing corporate supply arrangements for approved Electronic Medical 
Record (EMR) software and hardware,  including office based and alternate 
service provider (ASP) models;  

♦ Provision of a secure,  high speed broadband network to the physician’s office; 
♦ Provision of secure e-mail; 
♦ Change management, transition and adoption support; 
♦ A common help desk; 
♦ Ability to share a ‘core data set’; 
♦ Access to, and interoperability with, provincial and health authority clinical data 

repositories and the provincial Electronic Health Record as it becomes 
available.  

 
The technology enabled physician’s office is a key component of the Province’s eHealth 
Strategic Framework and will integrate with the other eHealth and electronic health 
record projects.  The scope of the physician office program and the intimate involvement 
of practicing physicians in its planning and execution will hopefully facilitate accelerated 
adoption. 26 

                                                
25 Alberta Health and Wellness. (2006, March 16). Alberta expands electronic health record development 
[News Release]. Alberta: Alberta Health and Wellness. Retrieved from 
http://www.gov.ab.ca/acn/200603/1959104080098-FF42-0B05-3939148296365632.html 
25 Pascal, B. (2006, March). Investment in health IT: Heading down the wrong road? Healthcare 
Information Management & Communications Canada. 
26 British Columbia Ministry of Health, eHealth program (2006) Personal Communication  
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Physician Use of Technology – The Surveys 
The scientific literature27 28 29 30 31 supports the findings of a 2003 British Columbia 
Medical Association (BCMA) survey in which 954 physicians responded that 
implementing information technology in physician offices has numerous advantages for 
the physician, patients and the system as a whole. In the survey, 71 percent of 
respondents stated that patient care had improved with the implementation of electronic 
records in their practice, 73 percent believed that electronic records could improve 
efficiency, while 68 percent stated that electronic records could improve the quality of 
patient care.32 Other findings of the survey included: over 90 percent of respondents 
indicated they had Internet access in their offices; 89 percent had accessed on-line 
literature; 86 percent had used e-mail; 60 percent had links with other information 
systems; and 76 percent used electronic billing. However, only 16 percent reported 
having an operational Electronic Medical Record System (EMR) in their practice.  
 
In the same survey, respondents identified and ranked the top six barriers to 
implementing an EMR in their practice. They were:  
 
♦ lack of funding or resources;  
♦ inability to find an EMR solution to meet practice needs; 
♦ difficulty in creating a change management plan for migrating from paper to 

electronic records; 
♦ the lack of accepted standards regarding sharing of clinical information; 
♦ difficulty in evaluating the capabilities of available EMR solutions; and 
♦ difficulty in building a strong business case. 
 
An October 2005 Canadian Medical Association (CMA) Survey of 1,986 physicians 
identified nine business issues facing medical practice in order of priority: quality of 

                                                
27 Garrido, T., Jamieson, L., Zhou, Y., Wiesenthal, A., & Liang, L. (2005, March 12). Effect of electronic 
health records in ambulatory care: retrospective, serial, cross sectional study. British Medical Journal, 
330(7491), 581. 
28 Dexter, P.R., Perkins, S.M., Maharry, K.S., Jones, K., & McDonald, C.J. (2004, November 17).  
Inpatient computer-based standing orders vs physician reminders to increase influenza and pneumococcal 
vaccination rates: a randomized trial. Journal of the American Medical Association, 292(19), 2366-2371. 
29 Hillestad, R., Bigelow, J., Bower, A., Girosi, F., Meili, R., Scoville, R., & Taylor, R. (2005, 
September/October). Can electronic medical record systems transform health care? Potential health 
benefits, savings, and costs. The adoption of interoperable EMR systems could produce efficiency and 
safety savings of $142-$371 billion. Health Affairs, 24(5), 1103-1117.  
30 Pizziferri, L., Kittler, A.F., Volk, L.A., Honour, M.M., Gupta, S., Wang, S., et al. (2005, June). Primary 
care physician time utilization before and after implementation of an electronic health record: a time-
motion study. Journal of Biomedical Informatics, 38(3), 176-188. 
31 Miller, R.H., West, C., Brown, T.M., Sim, I., & Ganchoff, C. (2005, September/October). The value of 
electronic health records in solo or small group practices. Physicians' EHR adoption is slowed by a 
reimbursement system that rewards the volume of services more than it does their quality. Health Affairs, 
24(5), 1127-1137. 
32British Columbia Medical Association. (2004, January). Getting it right: Patient-centered information 
technology. A discussion paper by BC’s physicians. 
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patient care; patient wait times; operational efficiency; patient safety; cost pressures on 
practice; adoption of new technology; transformation from a manual (paper-based) to 
automated health care workflow; human resource planning; and aligning their practice 
with health care reform initiatives.33 The momentum is growing that technology is 
needed to help physicians address their business issues. 
 
In spite of the obvious advantages for physicians and patients of implementing 
information technology in their practices, family physicians have been very slow to do 
so. In the 2005 CMA survey, only 18 percent of respondents anticipated having an EMR 
system in their practice within two years. The top three barriers identified by the 
respondents were: the time and effort required to implement; the high cost to purchase 
and implement; and concerns about data security and confidentiality.34 
 
In addition to the potential to improve efficiency and the quality of patient care, the use 
of electronic systems can also have a positive financial impact. In a 2002 Canadian 
Medical Association report prepared by PriceWaterhouseCoopers, it was noted that 
implementing electronic patient records could provide annual system-wide savings of 
$1.1 to $1.3 billion, due to reduced duplicate testing, transcription savings, fewer chart 
pulls and filing time, reduced need for office supplies, and reduced expenditures due to 
fewer adverse drug reactions.35 Given that the bulk of patient care is provided in 
ambulatory/physician office settings, the lack of information technology being used there 
for clinical purposes precludes potentially significant improvements in quality and 
efficiency in the delivery of health care. 
 
In order for physicians to adopt information technology and incorporate it into their 
practice, they must see value (quality, efficiency, and financial); in addition, it must be 
easy to use at the point of care, have ongoing technical support to ensure quality of 
service, not detract from the physician-patient relationship, improve practice workflow 
and be secure. Today’s physician practice systems tend to focus on billing, and to a lesser 
extent scheduling. Information systems of the future must also support remote access, 
clinical decision-making, care planning, disease management and consultation and 
referral processes, through the free flow of information about a patient. Optimizing 
his/her care with safeguards on data, privacy and confidentiality is essential, as is 
promoting seamless communication among health professionals around the patient.  

                                                
33 Canadian Medical Association & Canada Health Infoway. (2005). Technology usage and attitudes study 
of Canadian physicians.  
34 Ibid. 
35 Canadian Medical Association (2003, May 3). Advancing Electronic Health Records, Version 1 
[Discussion Paper].  
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The State Of Affairs in Other Parts Of The World 
Over 95 percent of general practitioners in ten countries recently studied have computer 
systems in their offices, which they use for clinical purposes; in almost all cases, the 
computers are being used by the family physicians themselves.36 In most of the countries 
studied, physicians have been using information technology for over ten years, though in 
Australia and Austria, the surge in utilization is more recent. In addition, in most of the 
countries studied, the use of technology for clinical purposes is currently voluntary. Other 
than the submission of electronic bills, there is no central policy or dictum in most 
countries forcing family physicians to use information technology, though there are signs 
of that changing. 
 
The most common clinical application of information technology is the automation of 
medication prescriptions. There are very few, if any, hand-written prescriptions in most 
of the countries studied. It is this clinical application which provides one of the biggest 
benefits to family physicians, as it addresses legibility concerns, can be a significant time 
saver (particularly for repeat prescriptions) and offers the potential to make use of 
decision support capabilities. 
 
The transmission of laboratory results is the most common electronic clinical 
communication application; in 8 of the 10 countries studied, at least 50 percent of the 
results are transmitted electronically to physician office computers. It is over 90 percent 
in Denmark, New Zealand, Scotland and Sweden. 
 
Denmark leads the way when it comes to the electronic exchange of clinical information 
between sectors. Virtually all Danish family physicians (and by the end of 2006, all 
specialists as well) use their computers to send and receive clinical electronic messages. 
Sixty standardized messages (up from 32 in 2002)—including their “One letter 
solution”—have been implemented in 50 computer systems, including 16 physician 
office systems, 9 hospital systems, 12 laboratory systems and 4 pharmacy systems. The 
national network is used by over 75 percent of the health care sector, which comprises 
more than 4,000 different organizations. All hospitals, pharmacies laboratories and 
general practices take part. The majority of specialists, physiotherapists and the local 
authority health visitor service now participate in the electronic communication via the 
health care data network. Over 90 percent of the country’s clinical communications in the 
primary sector are exchanged over Denmark’s national network. 37 

Demographic Influences 

The General Population 
As the Canadian baby boom generation moves into retirement, the size of the elderly 
population will continue to increase, and will affect the future health provider workforce 

                                                
36 Protti, D. (2006, April). Personal communication.  
37 Protti, D.J., & Johansen, I. (2003). Further lessons from Denmark about computer systems in physician 
offices, Electronic Healthcare, 2(2), 36-43. 
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and how care is provided over the next ten years. Projections show that the aging of the 
population will accelerate in 2011 when the first baby-boom cohort (born in 1946) 
reaches the age of 65. The accelerated change in this age cohort is projected to last at 
least until 2031, when seniors would account for between 23 percent and 25 percent of 
the total population, almost double their current proportion of 13 percent.38  
 
Through advancements in diagnostic technology and treatments, the elderly are living 
longer, and as a result are also experiencing more chronic diseases. These exact a 
particularly heavy health and economic burden on older adults due to the associated 
nature of long-term illness, diminished quality of life, and greatly increased health care 
costs.39 40 
 
The growth in the number of seniors will also put pressure on the health system, as health 
care costs tend to be higher for seniors than for non-seniors. Data from Health Canada 
indicates the average cost of health care per person in the 65-74 age group is more than 
three times the average cost per person in the 25-44 age group.41 More cost-effective 
mechanisms for providing health services will need to be employed to help mitigate the 
increasing pressure on the health system.  
 
In addition to increased costs, there will be an increased demand for services by an older 
population with a greater number of chronic diseases and long-term health problems.42 
Coupled with the increased demand may be a reduced supply of caregivers, as the 
majority of current health care providers are part of the aging baby boom generation; the 
shortages of nurses and physicians that are already occurring will only increase as this 
group gets closer to retirement.43 

Physicians  
Canada’s physician population is also aging, as the average age of physicians increased 
from 47.5 to 48.6 years between 2000 and 2004.44 Workloads also continue to increase; 
roughly 70 percent of younger physicians reported that their workloads were heavier than 
they would like, and general practitioners who felt that their workloads were too heavy 

                                                
38 Statistics Canada. (2005). Characteristics of household internet users. Ontario: Statistics Canada. 
39 Landro, L. (2004, October 20). The informed patient: Does disease management pay off? Wall Street 
Journal, D4. 
40 Wennberg, J., Fisher, E., Baker, L.C., Sharp, S., & Bronner, K. (2005, November 16). Evaluating the 
efficiency of California providers in caring for patients with chronic illness. Health Affairs, 24(6). 
41 Brimacombe, G.G., Antunes, P., & McIntyre, J. (2001, October). The future cost of health care in 
Canada, 2000 to 2020: Balancing affordability and sustainability. Ontario: Conference Board of Canada. 
Retrieved from www.conferenceboard.ca/press/documents/FutureHealth.pdf  
42 Joyce, G.F., Keeler, E.B., Shang, B., & Goldman, D. (2005, September 26). The lifetime burden of 
chronic disease among the elderly. Health Affairs [10.1377/hlthaff.w5.r18]. Retrieved from 
http://content.healthaffairs.org/cgi/content/abstract/hlthaff.w5.r18v1  
43 O’Brien-Pallas, L., Alksnis, C., & Wang, S. (2003). Bringing the Future into Focus: Projecting RN 
Retirement in Canada. Ottawa, ON: Canadian Institute for Health Information. Retrieved from 
http://www.cihi.ca/cihiweb/dispPage.jsp?cw_page=AR_1023_E  
44 Canadian Institute for Health Information (2001) 
http://www.cihi.ca/cihiweb/dispPage.jsp?cw_page=media_09aug2001_2_e 
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were more likely than others to restrict their practices.45 Among older general 
practitioners, high and persisting workloads may be at or above the level they desire 
before retirement; as a result these physicians may also restrict their practices. 46 47  
 
Another factor to consider is the increasing number of female physicians; as with other 
careers, female physicians want more balance between work and family responsibilities. 
As a result, they have historically worked fewer hours outside the home than their male 
counterparts. As the number of female physicians increase, there would be a net decrease 
in the total number of hours available for practice. While female physicians currently 
make up 28 percent of the practicing physicians in BC, they comprised 57 percent of the 
2001/02 University of British Columbia medical school entry class.48  
 
Within the last 5 years, 44 percent of British Columbia’s surveyed family physicians said 
they have stopped providing obstetrics; 48 percent of family physicians have already or 
plan, in the next 5 years, to decrease the number of hours they work in a week; and 25 
percent plan on closing their practice within the next 5 years. Combine this with the 
shortage of physicians, and the fact that 150,000 British Columbians cannot access a 
family physician, and it is clear that positive changes to general practice need to occur.49 

                                                
45 Chan, B. (2002). From perceived surplus to perceived shortage: What happened to Canada’s physician 
workforce in the 1990’s. Ottawa, ON: Canadian Institute for Health Information. 
46 Ibid. 
47 College of Family Physicians of Canada. (2004, November). Family medicine in Canada: Vision for the 
future. Mississauga, ON: College of Family Physicians of Canada. Retrieved from 
http://www.cfpc.ca/local/files/Communications/Health%20Policy/FAMILY_MEDICINE_IN_CANADA_
English.pdf.  
48 British Columbia Medical Association. (2003). Negotiations information: Physician supply and 
distribution in BC - fact sheet. Retrieved from 
http://www.bcma.org/public/Negotiations_Information/PhysiciansFactSheet.htm  
49 Golbey, M. (2006, January/February). Comment: Survey results—What family doctors need. BC 
Medical Journal, 48(1), 8. Retrieved from 
http://www.bcma.org/public/bc_medical_journal/bcmj/2006/jan_feb_2006/comment.asp  
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The Public’s Desire for Convenience and Engagement – Self-Service Technology  
Health care is a service industry that, unfortunately, lags far behind other service 
industries in using technology to improve client access to services, operating efficiency, 
quality and client satisfaction.50 Other industries provide a plethora of services 
electronically, including websites with information about products and services, and the 
ability for individuals to register, book appointments or services on-line, and 
communicate by e-mail. In today’s fast-paced environment, individuals are always 
looking for ways to save time and simplify their lives. Patients will soon expect the same 
level of self-serve convenience in health care that they experience with other industries. 
Many of these services are beginning to be provided in health care in other countries. 
 
Many feel that patient self-service would have a positive impact on all aspects of the 
health care system, much like the impact of patient self-service in the airline, financial 
and shipping industries. Within the confines of a hospital or clinic, patients would spend 
less time waiting, and they could register for appointments and access their medical 
records and other relevant health information from home. Patients increasingly want to be 
engaged in and assume a much greater degree of control over their health and health care; 
this can lead to improved compliance with treatment plans and better outcomes. 
Technology can significantly help facilitate patient involvement. Providers would benefit 
through reduced risk of liability, increased productivity of personnel, more streamlined 
processes, fewer medical errors and reduced redundancy in data entry.51 

Quality and Accountability 
As early as the 1970s, researchers began to document significant variations in medical 
practices.52 53 In the 1980s, physicians and health services researchers began to develop 
evidence-based practice guidelines to better define appropriate care practices. These 
important advances moved quality-of-care issues forward in the minds of those 
responsible for overseeing physician practice and health care decision makers.54 55 56 

                                                
50 Bower, A. (2005). The diffusion and value of healthcare information technology. California: RAND 
Health. 
51 Crounse, B. (2005b, November 22). Healthcare self-service offers patients the conveniences they’ve 
come to expect – we can track appointments on-line, why not physician’s appointments? Healthcare 
Providers. Retrieved from 
http://www.microsoft.com/industry/healthcare/providers/businessvalue/patientkiosk.mspx 
52 Wennberg, J.E. (1984). Dealing with medical practice variations: A proposal for action. Health Affairs, 
3(2), 6. Retrieved from http://content.healthaffairs.org/cgi/reprint/3/2/6  
53 Wennberg, J.E. (2002, October 26). Unwarranted variations in health care delivery implications for 
academic medical centres. British Medical Journal, 325(7370), 961-964. Retrieved from 
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1124450   
54 Guidelines and Protocols Advisory Committee (British Columbia Medical Association and Ministry of 
Health). Retrieved from 
https://www.cpsbc.ca/cps/physician_resources/physician_education/clinical_practice_guidelines/ministry_
of_health  
55 Lobach, D.W, & Hammond, W.E. (1997, January). Computerized decision support based on clinical 
practice guideline improves compliance with care standards. American Journal of Medicine, 102(1), 89-98.  
56 JCAHO Asks Hospitals To Increase Communication To Reduce Errors. (2006, January 26). iHealthbeat. 
Retrieved from http://www.ihealthbeat.org/index.cfm?Action=dspItem&itemID=118311.   
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Notwithstanding this progress, the public has remained largely unaware of the critical 
quality issues facing the health care delivery system.  
 
In December 1999, the Institute of Medicine (IOM) published its report entitled “To Err 
is Human”, which highlighted the consequences of medical mistakes and adverse events. 
Based on years of research, the IOM reported the alarming news that 44,000 to 98,000 
American hospital patients die every year due to medical mistakes.57 The Institute 
subsequently published Crossing the Quality Chasm, A New Health System for the 21st 
Century. This report focused more broadly on how the health system must be transformed 
to improve care delivery and foster innovation. The report detailed six aims for 
improvement and ten rules to guide physician-patient interaction; proposed a framework 
to better align incentives in payment with improvements in accountability and quality; 
stressed the importance of evidenced-based practice; and promoted the use of information 
systems to support clinicians.58  
 
A subsequent Canadian report, the Canadian Adverse Events Study (CAES), indicated 
that the overall Canadian rate of adverse events is about 7 percent. Of these patients, 39 
percent were judged to have highly preventable adverse events. While most of the 
patients who experienced an adverse event recovered without permanent disability, their 
adverse events contributed to longer stays in hospital or temporary disabilities. In 
addition, a small but significant proportion of patients died or experienced a permanent 
disability as a result of their adverse event. By extrapolation, the results suggest that, in 
2000, between 141,250 and 232,250 of 2.5 million similar admissions to acute care 
hospitals in Canada were associated with an adverse event, and that 9,250 to 23,750 
deaths from adverse events could have been prevented.59 
 
Mistakes can result from something as simple as poor handwriting; information systems 
that merely eliminate handwritten orders can have a significant impact on reducing 
medication-related errors.60 Every day, the health of Canadians is at risk from the manual 
ordering and processing of medication prescriptions including the wrong drug, the wrong 
dose, the wrong combination of drugs, drug interactions, and illegible handwriting. 
Adding to the complexity is the fact that physicians have access to over 17,000 drugs, 
with more becoming available every year. In one study of inpatients, the medication error 
rate was reduced by 80 percent following the implementation of computer-assisted 

                                                
57 Institute of Medicine. (1999). To err is human: Building a safer health system. Washington, DC: 
National Academy of Sciences.  
58 Institute of Medicine. (2001). Crossing the quality chasm: A new health system for the 21st century. 
Washington, DC: National Academy of Sciences. 
59 Baker, G.R, Norton, P.G., Flintoft, V., Blais, R., Brown, A., Cox, J., et al. (2004, May 25). The Canadian 
Adverse Events Study: Incidence of adverse events among hospital patients in Canada. Canadian Medical 
Association Journal 170(11), 1678-1686. 
60 Institute of Medicine. (2001). Crossing the quality chasm: A new health system for the 21st century. 
Washington, DC: National Academy of Sciences. 
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medication prescribing.61 62 “Simply put, we must bring medication order entry into the 
21st century.” 63  
 
Many initiatives are underway worldwide to improve the quality of care and the 
accountability of the system. Office practices belong at the center of the health care 
improvement movement, because the clinical office lies at the heart of health care itself. 
For most patients, the office practice is the primary place for health care, coordination 
and trust. It is estimated that 90 percent of health care is delivered in the community by 
family physicians. Hospitals take care of events in peoples’ lives; office practices take 
care of people throughout their lives.64  

Patient Centered Care 
Chronic diseases such as diabetes, hypertension and obesity are at epidemic levels, and 
with the aging population, they are predicted to increase the burden on an already over-
challenged health care system.65 Studies have illustrated how poorly office practice 
manages chronic diseases; for example, McGlynn et al. (2003) found that patients only 
receive the current recommended care in about 50 percent of the cases.66 The basic issue, 
according to Dr. Joseph Scherger, is the bottleneck of the brief office visit; fifteen 
minutes every three months is inadequate to manage all the complexities of preventative 
health care, co-morbidities, and biopsychosocial and family dimensions.67 Increasing 
patient demands, increasing paperwork and inefficient office operations continue to 
compress the time physicians have to deliver care.  
 

                                                
61 Bates, D.W., Teich, J., Lee, J., Seger, D., Kuperman, G., Ma’luf, N., et al. (1999, July/August). The 
impact of computerized physician order entry on medication error prevention. Journal of the American 
Medical Informatics Association, 6, 313-321. 
62 Sarasohn-Kahn, J., & Holt, M. (2006, January). The prescription infrastructure: Are we ready for 
eprescribing? California: California Healthcare Foundation.  
63 Reinertsen, J.L. (2000, March 18). Let's talk about error. British Medical Journal, 320(7237), 730. 
64 Institute for Health Care Improvement. (2006a, March). 7th Annual International Summit on Redesigning 
the Clinical Office Practice. Retrieved from 
http://www.ihi.org/IHI/Programs/ConferencesAndTraining/7th+Annual+International+Summit+on+Redesi
gning+the+Clinical+Office+Practice.htm 
65 Joyce, G.F., Keeler, E.B., Shang, B., & Goldman, D.P. (2005, September 26). The lifetime burden of 
chronic disease among the elderly. Health Affairs. [hlthaff.w5.r18v1].  
66 McGlynn E.A., Asch, S.M., Adams, J., Keesey, J., Hicks, J., DeCristofaro, A., et al. (2003, June 26). The 
quality of health care delivered to adults in the United States. New England Journal of Medicine, 348(26), 
2635-2645. 
67 Scherger, J.E. (2005, May 2). The end of the beginning: The redesign imperative in family medicine. 
Blanchard Lecture from 38th STFM Annual Spring Conference in New Orleans, LA. 



A Vision for the Technology-Enabled Physician’s Office in 2016 
 

  Page 14 

Effective, high quality care is based on continuous patient-centered healing 
relationships.68  
 

In patient-centered care, the personal medical home is not the physician’s 
office or clinic, it is the patient’s home where they live with their health 
and illnesses every day. Medical practices could reach into the patient’s 
home and provide continuous access to services to help them manage their 
health and illnesses. With electronic health records, all patients could have 
a home page with their health information, and linkages to robust 
knowledge and health services. For those patients without a home based 
computer, the public library and other resources that provide Internet 
access may suffice.69  
 

This is not earth shattering; other countries have already implemented these more patient-
friendly approaches for their citizens. 70 
 
Health information technology brings together three powerful tools for medical practice: 
electronic health records, knowledge management for clinical decision support and 
secure communications for web messaging and remote care. When these three tools are 
put together—resulting in an electronic record that is intelligent and communicative—
there is a revolution in how care can be provided.71 Quality may be the greatest benefit of 
computerization. Computer-generated reminders and prevention guidelines benefit both 
patients and care providers.72 73 Automated reminders are especially effective in the care 
of chronic conditions, as it is easier to provide ongoing tracking and monitoring of 
abnormal results and ensure appropriate follow-up occurs.74 Indeed, in the United 
Kingdom for example, it would be extremely difficult for physicians to participate in the 
recently introduced Quality Outcome Framework 75  without adopting technical 
solutions.76 Moreover, electronic records can be linked with public health surveillance 

                                                
68 Institute of Medicine. (2001). Crossing the quality chasm: A new health system for the 21st century. 
Washington, DC: National Academy of Sciences. 
69 Scherger, J.E. (2005, May 2). The end of the beginning: The redesign imperative in family medicine. 
Blanchard Lecture from 38th STFM Annual Spring Conference in New Orleans, LA. 
70 Protti, D.J. (2003, Summer). Lessons learned from England about introducing technology into primary 
care. Healthcare Management Forum, 16(2), 32-35. 
71 Kilo, C.M., & Leavitt, M. (2005). Transforming care using information technology. Chicago: Health 
Information Management and Systems Society. 
72 Balas, E.A., Weingartern, S., Garb, C., Blumenthal, D., Boren, S.A., & Brown, G.D. (2000, 
February 14). Improving preventive care by prompting physicians. Archives of Internal Medicine, 
160(3),301-308. 
73 Lobach, D.F., & Hammond, W.E. (1997, January). Computerized decision support based on a clinical 
practice guideline improves compliance with care standards. American Journal Of Medicine, 102(1), 89-98. 
74 Goldstein, M.K., Coleman, R.W., Tu, S.W., Shankar, R.D., O’Connor, M.J., Musen, M.A., et al. (2004, 
September/October). Translating research into practice: Organizational issues in implementing automated 
decision support for hypertension in three medical centers. Journal of the American Medical Informatics 
Association, 11(5), 368-376. 
75 National Health Service Employers (2006, April)) Revision to the GMS Contract: 2006/07. Retrieved 
May 18 from http://www.nhsemployers.org/primary/primary-886.cfm 
76 Brown, C. Personal communication, May 2006 
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systems, which may be extremely important in emergencies such as a bio-terrorism attack 
or an epidemic.77 78 
 
Physicians, nurses and other care providers are accountable for the quality of the care 
they provide. Both the public and system payers are increasingly demanding quality 
measurement;79 using electronic medical records makes this easier, as many aspects of 
the chart review can be automated.80 While unprecedented momentum for improvement 
is sweeping across some sectors of the health care landscape—over 3,000 hospitals are 
participating in the Institute for Healthcare Improvement’s 100k Lives Campaign—the 
movement has yet to fully take hold in the thousands of clinical office practices where the 
majority of patients receive their care.81 Dr. Donald Berwick, President of the Institute for 
Healthcare Improvement, sums up the desired future: “We envision a system of care in 
which those who give care can boast about their work, and those that receive care can 
feel total trust and confidence in the care they are receiving.”  

The Electronic – Internet Age 
The Internet is a relatively new tool, with widespread use by the general public beginning 
in the 1990s. Use of the Internet continues to accelerate, and increasingly, it is being used 
to access health information.82 The advantages of the Internet as a source of health 
information are convenience, access to a large volume of information, the ability to 
search specific parameters, and the potential for interactive formats that promote 
understanding and retention of information. Health information obtained from trusted 
sites on the Internet are helping patients be better informed, which leads to better health 
outcomes, more appropriate use of health service resources, and potentially a stronger 
physician-patient relationship. However, much of the health information on the Internet 
can be misleading or misinterpreted, causing inappropriate health behaviours or requests 
by patients for unsuitable clinical interventions.83 Care providers will need to help their 
patients locate trusted sources of health information; some may do this by placing links 

                                                
77 Bates, D.W., Ebell, M., Gotlieb, E., Zapp, J., & Mullins, H.C. (2003, January/February). A proposal for 
electronic medical records in U.S. primary care. Journal of the American Medical Informatics Association, 
10(1), 1-10. 
78 Overhage, J.M., Dexter, P.R., Perkins, S.M., Cordell, W.H., McGoff, J., McGrath, J., et al. (2002, 
January). A randomized, controlled trial of clinical information shared from another institution. Annals of 
Emergency Medicine, 39(1), 14-23. 
79 Bates, D.W., & Gawande, A.A. (2000, November/December). The impact of the Internet on quality 
measurement. Health Affairs, 19(6), 104-114. 
80 Gawande, A.A., & Bates, D.W. (2000, February 22). The use of information technology in improving 
medical performance: Part III. Patient-support tools. Medscape General Medicine, 2(1), E12. 
81 Institute for Healthcare Improvement. (2006). 100k lives campaign. Retrieved from 
http://www.ihi.org/IHI/Programs/Campaign/.  
82 Harris Interactive. (2005, July 28). Number of “cyberchondriacs” – U.S. adults who go online for health 
information – increases estimated to 117 million. Healthcare News, 5(8).  Retrieved from  
http://www.harrisinteractive.com/news/newsletters/healthnews/HI_HealthCareNews2005Vol5_Iss08.pdf  
83 Murray, E., Lo, B., Pollack, L., Donelan, K., Catania, J., Lee, K., et al. (2003). The impact of health 
information on the internet on health care and the physician-patient relationship: National U.S. survey 
among 1,050 U.S. physicians. Journal of Medical Internet Research, 5(3). 
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on practice websites, a service that is beginning to be offered by some physicians around 
the world. 84  
 
Health consumers are becoming aware of quality issues in health through the media and 
on the Internet. While the public has used the Internet mostly to access health and 
disease-specific information, this use will broaden over time to include information about 
care providers’ locations, services and the quality of care they provide. Education, 
training and experience play important roles in a care provider’s ability to provide quality 
care. However, historically, when individuals are searching for a care provider or care 
facility, they rely more on word of mouth reputation than traditional quality measures, 
largely because quality measures are not readily available or are easily misinterpreted.85 
Measuring quality is difficult, and presenting the data in a way that consumers can 
readily understand is problematic. Health care organizations are finding that web-based 
services and the Internet greatly reduce the cost and improve the routine collection of 
quality data; they also provide for ready aggregation and dissemination of such 
information.86 The Internet will likely have a significant impact on making quality 
measures accessible once the information is available; however, to avoid distorting health 
care or harming individual care providers, careful crafting of both Internet and health care 
policy will be essential.87  
 
In addition to using the Internet to access information, the public uses it to communicate 
via e-mail, procure products and services and access confidential personal information, 
such as banking transactions. It is likely that the public will increasingly want, and future 
generations will expect, to use the Internet in a health care environment to access their 
personal health information, communicate with care providers, renew prescriptions and 
book appointments on-line. This type of service is beginning to occur in other parts of the 
world.88 89 90  
 
While not yet common within the health sector, these types of service capabilities are 
emerging. As an example, the Group Health Cooperative, based in Seattle, Washington 
State, currently provides the following e-services to its members: e-mail with their 
physicians, on-line access to their health record including current laboratory results, on-
line prescription renewal, and on-line appointment requests. Future services will allow 
                                                
84 Hesse B.W., Nelson, D.E., Kreps, G.L., Croyle, R.T., Arora, N.K., Rimer, B.K., et al. (2005, December).  
Trust and sources of health information: The impact of the Internet and its implications for health care 
providers: findings from the first Health Information National Trends Survey. Archives of Internal 
Medicine, 165(22), 2618-2624. 
85 Bates, D.W., & Gawande, A.A. (2000, November/December). The impact of the Internet on quality 
measurement. Health Affairs, 19(6), 104-114. 
86 Ibid. 
87 Ibid. 
88 Prady, S.L., Norris, D., Lester, J.E., & Hoch, D.B. (2001, July/August). Expanding the guidelines for 
electronic communication with patients: application to a specific tool. Journal of the American Medical 
Informatics Association, 8(4), 344-348. 
89 Bovi, A.M. (2003). Ethical guidelines for use of electronic mail between patients and physicians. 
American Journal of Bioethics, 3(3), W43-W47. 
90 Protti, D.J., & Graham, S. (2003). More lessons to be learned about primary care computing from another 
small nation. Electronic Healthcare, 2(3), 27-35. 
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patient to contribute data to their health record and take part in virtual office visits via 
video conference.91 While many physicians are concerned that entering directly into e-
mail communication with their patients will substantially increase their liability and 
workload, the Group Health Cooperative reports this is not the case. Experience to date 
indicates that on average, physicians receive only five e-mails per day from their patients.  
 
The growing popularity and success of full-featured, state-of-the-art clinical 
e-communication tools parallels the burgeoning volume of grey and scientific literature 
on the subject; for example, the number of articles indexed by PubMed under the MeSH 
heading “Electronic Mail” has increased from 30 to 918 between the years 2000 to 2005. 
Yet, despite increasing optimism and support, there remains a paucity of rigorous and 
longitudinal research on the efficacy of clinical e-communication initiatives.  

Information Overload – Technology Supported Decision-Making  
The human mind simply cannot process the current volume of clinical data required for 
medical practice;92 this is especially relevant given the broad scope of primary care. As 
information becomes obsolete, it is not easily refreshed, and new knowledge is not easily 
integrated. Thus, physicians regularly take ‘short cuts’, using clinical experience and 
heuristics rather than pursuing organized investigations. The advent of genomics will 
only make this problem more acute.93 
 
Electronic access to information and the use of information systems can help improve 
clinical decision-making and care planning in a number of ways. It can provide the 
caregiver with timely access to relevant information such as diagnostic test results, 
medication profiles, problem lists, allergies, immunizations, referral, and surgical and 
hospital discharge notes at the point of care. The systems can support the physician in 
health promotion, screening, and better disease management by providing automated 
alerts and reminders.94 95 
 
Modern medicine is ‘evidence-based’, but it is a daunting challenge for busy physicians 
to keep up with the more than 150,000 new medical articles being published in 20,000 
biomedical journals each month.96 A robust electronic medical record (EMR) with 

                                                
91 Forkner-Dunn, J. (2003). Internet patient self-care: The next generation of health care delivery. Journal 
of Medical Internet Research, 5(2), E8. 
92 Weed, L. (n.d.). Enforcing standards for inputs to the electronic medical record: A new division of labor 
among patients, providers, and machines. Retrieved from  www.pkc.com/papers/enforcing.pdf.  
93 Bates, D., Ebell, M., Gotlieb, M., Zapp, J., & Mullins, H.C. (2003, January/February). A proposal for 
electronic records in U.S. primary care. Journal of American Medical Informatics Association, 10(1), 1-10. 
94 Harno. K. (2005, June). Perspectives in regional disease management and the role of regional data 
systems: Transforming health service organizations in the ehealth era. Retrieved from www.futurehealth.fi 
/inc/downl_file. asp?f=40162&m=8976&a=2358&c=534&x=0  
95 Maviglia, S.M., Zielstorff, R.D., Paterno, M., Teich, J.M., Bates, D.W., & Kuperman, G.J. (2003, 
March/April). Automating complex guidelines for chronic disease: lessons learned. Journal of the 
American Medical Informatics Association, 10(2), 154-165. 
96 Forester, A.J., Murff, H.J., Peterson, J.F., Gandhi, T.K., & Bates, D.W. (2003, February 4). The 
incidence and severity of adverse events affecting patients after discharge from hospital. Annals of Internal 
Medicine, 138(3), 161-167. 
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knowledge management and decision support tools not only facilitates the incorporation 
of biomedical research into standard practice,97 it also allows the information to be 
integrated easily with information about a specific patient.  
 
Another important function of the EMR is to support physician learning in addition to 
just-in-time decision support. If a physician can get feedback that 70 percent of his/her 
diabetic patient population are receiving A1C tests, this knowledge gives the physician 
the ability and a yardstick to improve; physician self profiling can be a powerful 
motivational tool.  
 
Patients also want access to trusted health information. Currently the Internet has a 
significant amount of questionable information. Physicians need to be able to share the 
latest trusted information with patients on-line. 
 
It is incredibly important that everyone understand that while technology is a key enabler 
for health system transformation, it is just that, an enabler. It cannot, and should not, be 
allowed to negatively impact the human caring factor that is central to the patient-
physician relationship.  The essence of the patient physician relationship involves: 98 

♦ trust; 
♦ confidence; 
♦ availability of the physician; 
♦ the partnership with the caregiver; 
♦ the integrity of the caregiver; 
♦ the reliance of the patient on the professional to do his/her job, and not be 

harmed in the process; 
♦ the expectation that there be a standard/quality.  

 
 

                                                
97 Cap, Gemini, Ernst, & Young. (2000, October). TouchScript medication management system: Financial 
analysis on pharmacy risk pools. Retrieved from 
http://www.hp.com/sbso/solutions/healthcare/expert_insights/eprescriptionstudy.pdf  
98 Smith, Q. MD Personal Communication, 2006 
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A VISION FOR THE TECHNOLOGY-ENABLED PHYSICIAN’S 
OFFICE OF THE FUTURE 

The following section suggests the types of technology that could be in common use in 
many physician offices in the year 2016. While predicting the future, especially in the 
area of technology, is always fraught with uncertainty, a vision will provide a shared 
mental framework that can help give form to an often abstract future, and can provide a 
basis for discussion as well as formulating strategies and objectives to achieve the vision. 
The vision being created in this report is a direct result of the key informant input, focus 
group results, and a consideration of the current literature.  
 
This vision does not preclude the emergence of a new technology. A number of key 
informants and medical students raised the issue of genomics and pharmicogenomics as 
perhaps the next ‘innovative application’ that will profoundly change the way we 
understand how disease develops, manifests, and is treated in individuals. It has been 
recognized for some time that no one drug may be safe and effective for all patients with 
the same disease. Testing a patient’s unique genetic responsiveness before treatment 
could become common place. Treatment improvements and reduced adverse events 
would be the ultimate goal. Ensuring that the right drug was given to the right patient at 
the appropriate time would have obvious cost and social benefits. As genomics and 
pharmicogenomics matures, technology-enabled decision support will become crucial; 
physicians will need fast, efficient, reliable systems to access the necessary information 
in the course of treatment. 99 100 
 
The physician’s office of the future (2016) will employ powerful information 
management and communications technology tools to:  
 
♦ Provide high quality, patient-centered care; 
♦ Provide on-line capability for patients to view and contribute to their health and care 

record; 
♦ Provide mechanisms for patients to be more directly involved in choosing treatment 

options and managing their own health; 
♦ Provide real time, on-line access to clinical and research information for patients and 

care providers; 
♦ Integrate home-based medical monitoring devices and office-based diagnostic 

equipment with electronic medical record systems, 
♦ Improve convenience for patients and care providers through utilization of 

communications technology to enable virtual office visits; 
♦ Maximize the efficiency of office administrative operations and care delivery 

services; and  

                                                
99Finley Austin, M.J., & Kreiner, T. (2002, February 11). Integrating genomics technologies in health care: 
practice and policy challenges and opportunities. Physiological Genomics, 8(1), 33-40. 
100 Hook, C.C, Dimagno, E.P., & Tefferi, A. (2004). Primer on medical genomics part xiii: Ethical and 
regulatory issues. Mayo Clinic Proceedings, 79, 645-650. Retrieved from 
http://www.mayoclinicproceedings.com/inside.asp?AID=564&UID=7437  
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♦ Maximize communication channels between health professionals, and data exchange 
to ensure patient population monitoring and surveillance; 

♦ Provide more time for direct patient – physician interaction especially in the areas of 
assessment, care planning, and patient education. 
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THE TECHNOLOGY-ENABLED PHYSICIAN’S OFFICE CASE 
VIGNETTES 

All names and clinical situations in the vignettes are fictional 

Vignette 1: Finding a physician, registering in the practice, and making an 
appointment 
Jane Richards is a 45-year-old diabetic who has just relocated to Prince George, in 
northern British Columbia, from Vancouver, to be closer to her elderly parents. While in 
Vancouver, Jane used a number of walk-in clinics for medical care, as she was unable to 
find a family physician; as a result, health care records are with numerous clinics.  
 
Jane wants to find a family physician, and she would prefer a younger female physician 
in a full service practice. She logs on to the Internet and searches for full service family 
physicians in the Prince George area that are accepting new patients. After reviewing a 
couple of practice websites, Jane believes that Dr. Roberta Jones, with the Parkland 
Clinic, would be a good choice. 
 
Jane is immediately impressed with the practice’s website, which provides: links to 
trusted health information websites, and local health service providers such as 
pharmacies, physiotherapists, and disease-specific support groups; a full description of 
the practice, including its location (with a map), hours of operation, and contact 
information; short biographies of the physicians including their degrees, areas of 
specialty, and interest; and on-line appointment booking and prescription renewal.  
 
As Jane is a diabetic, she is very interested in the functionality of the website’s secure 
interactive portal’s to support individuals with chronic diseases. The portal has: e-mail 
links to the practice’s specialist nurses and nutritionists/dietitians; the ability for patients 
to access their own encrypted personal health records, especially for current and trended 
lab results; the ability for patients to upload home monitoring test results directly into 
their personal health record; and the ability to video conference through a secure 
connection over the Internet.  
 
From her research, Jane knows that quality health care depends in large measure on 
regular health monitoring and compliance to clinical practice guidelines. Her experience 
with several previous physicians is that, if she didn’t ask, the recommended disease 
prevention screening tests weren’t done. She was pleased to see that the clinic’s website 
also included a report card for quality assurance measures that indicate the practice’s 
level of compliance with established best practice guidelines and comparisons to 
community, regional, provincial, and national results. Jane could see that the Parkland 
Clinic was well above the norm.  
 
Through the practice’s website, Jane sends an e-mail to Dr. Jones’s office asking if she 
can register as a patient. She immediately gets an automated positive response. The office 
system then asks Jane to complete a registration form on-line and then, through the 
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automated scheduling system, select an introductory appointment time suitable to her. 
The system then prompts her to complete a confidential on-line medical history including 
any current concerns or questions.  
 
On her first visit, the receptionist confirms Jane’s identity and directs her to one of 
several computer kiosks in the waiting room. Upon entering her name, the system asks 
her to swipe her Personal Health Card, then choose and enter a confidential personal 
password that she will then use to remotely access her personal health record (another  
likely alternative will be to use a biometric such as a fingerprint or iris scan which will 
have been previously recorded in her health card). The practice’s electronic medical 
record (EMR) system then connects with the Province’s Client Registry, and the software 
downloads Jane’s demographic information. Her address and phone number are not 
current, so Jane is able to update the information. As the Clinic’s system is synchronized 
with the Provincial Client Registry she only has to update her information once.  
 
Jane then meets with the office’s nurse practitioner for an initial introduction. The nurse 
asks Jane’s approval to access the personal health information that she entered on the 
website when she registered with the practice, as well as records being held by her 
previous care providers who have electronic medical record systems, and to have it 
downloaded to the practice’s Electronic Medical Record System (EMR) so it will be 
available for Dr. Jones and other care providers within the practice.  
 
Every examination room has a computer terminal and screen that can easily be seen 
concurrently by nurse/physician and the patient.  
 

  
Picture 1.1101     Picture 1.2102 
 
Jane reviews the list of those individuals within the practice who will have access to her 
records on the screen, and she gives consent by entering her confidential password. The 
EMR then connects with the numerous databases that hold Jane’s health information, 
such as the province’s Central Pharmacy System for her medication profile; the 
Provincial Laboratory System for recent lab results; the Public Health Information 
System for her immunization records; and the jurisdiction’s Medical Plan to determine 
which physicians Jane had previously seen. The system downloads the information from 

                                                
101 www.canadianemr.ca with permission of Dr. Alan Brookstone. 
102 ibid 
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the provincial databases and sends out automated requests to the other physicians she has 
seen to obtain her electronic patient files from them. Once released by the other 
physicians’ offices, this information will be automatically integrated into Jane’s new file. 
Within minutes all of Jane’s available medical information is now in the practice’s EMR. 
The nurse quickly verifies the information with Jane.  
 
While reviewing Jane’s information, the nurse notices that Jane’s last diabetic blood 
sugar test (HbAIC) was done 6 months ago and was flagged as being too high; 
unfortunately Jane had not been notified of this by the previous clinic. Knowing that Dr. 
Jones will want to see a current test result, the nurse draws a blood sample. The test result 
is ready in moments from the in-office blood analyzer, and is automatically put into 
Jane’s record. Jane tells the nurse that she regularly checks her blood sugar at home and 
has her meter with her. The blood sugar readings are automatically transferred, via 
wireless technology, from her meter into her personal health record. The nurse tells Jane 
that Dr. Jones encourages her patients to be active in the management of their own health 
through self-monitoring, and Jane can have on-line access and contribute to her personal 
health records. The practice also has nurses who specialize in the ongoing care of patients 
with chronic diseases, and these nurses can be contacted by phone or e-mail at any time. 
The nurse then shows Jane how to securely access her personal health record on-line and 
upload her blood glucose readings via the Internet and practice website directly into her 
encrypted personal health record. At the same time Jane schedules a follow-up 
appointment with the physician for later in the week.  
 
Before going to the office, Dr. Jones accesses her appointment list from her handheld, 
wireless computer (PDA) and sees the system has flagged Jane as a new patient with type 
2 diabetes. With a click of the button she accesses Jane’s medical summary, which 
provides her with the following information: a brief history, Jane’s allergies, medical 
diagnoses, current medications, and most recent lab test results, including the HbAIC that 
was just done.  
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Vignette 2: The Office Visit 
While waiting to be called to see the physician, Jane makes use of one of the kiosks to 
transfer her most recent blood sugar test results into her personal health record; the 
system also prompts her to update her pre-visit questionnaire.  
 
 

 
 
Jane is curious about the questionnaire, as she had not encountered it before becoming a 
patient at the Parkland Clinic. Spending quality time with patients is a priority for Dr. 
Jones. She has found that if patients are better prepared for the visit she is able to spend 
more time in the assessment, planning, and education phases of the visit. On the practice 
website, available to patients on-line from home or at the office kiosk, is a pre-visit 
questionnaire (Instant Medical History).103 Using knowledge-based questions, the system 
collects the medical history and symptoms of the present illness directly from the patient. 
The questions are branched and patient-response driven with simultaneous analysis of the 
answer pattern that determines the direction of the next question. The results are 
automatically included in the patient’s personal health record. The system also allows 
patients to document their questions.  
 
Dr. Jones finds that by having this available before she sees the patients she can get a 
working clinical impression within seconds, and it helps her and the patient instantly 
focus on the problem.   
 

                                                
103 Kiel, J. (Ed.). (2001). Information technology for the practicing physician. New York: Springer-Verlag. 
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Figure 1.1 104 
 
The time saving is significant, as the patient documents the subjective component and the 
physician documents the objective, assessment, and plan components, leaving more time 
for relationship building and patient education.105 
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 Figure 1.2 106 
 
When Dr. Jones meets Jane, she is already familiar with Jane’s history, allergies, home-
monitored blood glucose levels, lab results and medications, as well as the questions Jane 
has asked on her pre-visit questionnaire. During the visit the physician takes Jane’s blood 
pressure and the reading is sent wirelessly to Jane’s personal health record. Dr. Jones also 
checks Jane’s eyes for signs of diabetic retinopathy; the ophthalmoscope automatically 
takes a digital picture of Jane’s retinas, which are also wirelessly sent to her electronic 
record.  
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Jane’s HbAIC is still quite high, and Dr. Jones discusses the options for lowering it, 
including a new medication and a nutritional assessment. Dr. Jones uses the EMR system 
to check for drug interactions and sends a new prescription directly to the pharmacy of 
Jane’s choice. With a click of a button she is also able to schedule Jane for an 
appointment with the clinic’s dietitian/nutritionist. As Jane is a diabetic who has not yet 
been stabilized, the physician wants to closely monitor Jane’s lab work over the next few 
months. Through the EMR system, Jane will receive automatic e-mail, voice mail, or text 
message reminders to go to the lab for blood work and to schedule follow-up 
appointments. As Jane is interested in taking a more active role in managing her diabetes, 
she plans to regularly upload her blood glucose readings into her personal health record. 
Dr. Jones tells her if the levels regularly fall outside a pre-established level, it will be 
automatically flagged for her or her nurse to review. Jane would then receive a follow-up 
e-mail, voice mail, or text message asking her to go on-line and book an appointment.  
 
While Jane and Dr. Jones have been discussing her diabetes, the EMR system has been 
scanning Jane’s medical history and comparing it to best practice quality measures. The 
system flags that Jane is 45 and has not had a Pap test for 5 years, and there is no record 
of her having a screening mammogram. With this information, Dr. Jones is able to 
explain to Jane the reasons for regular screening testing and advise her to schedule an 
appointment for both procedures within the next few weeks. With a click of a button the 
EMR system sends a requisition for a mammogram to the diagnostic imaging clinic; Jane 
now only has to schedule an appointment, which she can do on-line from the office kiosk 
or home via the Internet. The system will continue to track Jane’s record and provide 
appropriate automated reminders for both Jane and Dr. Jones at the recommended time 
intervals. 
 
Dr. Jones, through her wireless headset, quickly dictates her visit notes; voice recognition 
software immediately incorporates this into Jane’s record. As this happens in real time, 
Dr. Jones and Jane can see her notes appearing on the screen to ensure accuracy, saving 
the physician time and effort as she does not have to review and make corrections at a 
later time. Dr. Jones prints a copy of the visit record for Jane that includes the current lab 
results, the progress notes made during the visit, the new medication prescribed, the 
pharmacy where it will be dispensed, the date/time/location where she will see the 
nutritionist/dietitian, and reminders to make appointments for the Pap test and 
mammogram. Jane also receives a printed version of the latest provincial consensus 
expert group notes prepared specifically for patients on managing diabetes. (This along 
with numerous other issue notes prepared specifically for patients with specific issues are 
available to all physicians who are hooked into the provincial system for printing.) 
 
At the conclusion of the visit, all the clinical and progress note documentation is 
completed, a prescription has been sent to the pharmacy and recorded in Jane’s personal 
health record, a consultation with the nutritionist and follow-up blood work have been 
scheduled, the visit has been coded and a service invoice has been generated for the 
Medical Services Plan. This was all done in less than 10 minutes.  
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Jane’s experience illustrates several of the future practice characteristics that are 
enabled by technology: 
 
♦ The public will be able to locate medical services that meet their requirements 

through the Internet. 
♦ Practices will use interactive web/portal technology to: 

o Provide the public with information about the practice: its services, its 
operations, and the credentials, training, experience and specialty of the health 
care provider;  

o Provide links to trusted health information, health services and other health 
care providers; 

o Improve practice efficiency and patient convenience by facilitating 24/7 
patient self-service for activities such as: registering with the practice, booking 
appointments, completing pre-visit questionnaires and accessing diagnostic 
test results; 

o Improve a patient’s ability to be actively involved in their health care by 
facilitating secure access to their personal health record, allowing patients to 
contribute to their personal health record on-line by uploading test results from 
medical home-monitoring equipment such as blood glucose meters, blood 
pressure cuffs, etc., and provide the most current information from a consensus 
group of expert physicians on managing the chronic condition; and 

o Improve communications between the patient and health care provider by 
enabling e-mail, voice and text messaging; 

♦ Practices will have their information systems linked directly to: 
o Provincial and regional databases where information can be shared and 

updated in real time including: administrative data, diagnostic test results, 
medication profiles, specialist reports, expert consensus group notes for 
provision to patients, and other clinical data; 

o Other care providers information so that relevant clinical and care information 
can be seamlessly shared;  

o Pharmacies (or a central pharmacy system) so prescriptions are accurate, 
legible and do not get lost; 

o Diagnostic testing facilities such as labs and diagnostic imaging clinics so 
requisitions for service and diagnostic results are communicated in real time. 

♦ Practices will have numerous ways for patients to communicate with their staff and 
information systems: remotely from any computer, from web-enabled telephones or 
from practice-based kiosks. 

♦ Practices will employ more in-house diagnostic testing equipment and this equipment 
will be electronically linked (wire, fiber or wireless) to the EMR system so that 
results will be embedded in the patient’s personal health record in real time, 
improving efficiency, timeliness and accuracy. 

♦ Visit records will be updated in real time through system-to-system messaging. 
Progress notes can be added by the nurse or physician by the use of pick lists, 
keyboarding or voice recognition during the visit; this eliminates the issues with 
accuracy, legality, time delays and costs associated with transcription. 
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♦ The system will routinely scan patient charts, comparing age/gender, histories and 
best practice guidelines/quality measures for routine disease screening, and will 
provide automated reminders for the physician. 

♦ The system will also routinely scan all patient charts (medical history, diagnoses, 
recent test results and medications), flagging for the physician’s review the charts of 
patients who might require additional follow up (e.g., patients on anticoagulant 
therapy that have not had a blood clotting test in over 45 days, recent post-myocardial 
infarction patients who have not been prescribed a beta blocker or diabetic patients 
that have not had a HbA1C in 4 months). 

♦ The system will also be able to scan all patient records for specific data elements, 
such as a specific medication; this will be useful in the circumstance of a drug recall. 
The practice can notify those patients identified by the scan that the physician will be 
changing their medication, and when it will be ready to pick up at the pharmacy. This 
notification will by done by the patient’s chosen method of communication, such as 
e-mail, text message, voice mail, or phone call.  
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Vignette 3: The Virtual Clinic  
It’s Sunday night at 10 pm, and the snow has been piling up all weekend. Dr. Roberts is 
getting ready to go to bed when the telephone rings; he hopes he won’t have to go out 
again. On the other end of the telephone is one of his patients, Helen Chan, who has an 
11-month-old son; she sounds quite distraught. The baby has been fussy and running a 
low-grade fever since late Friday afternoon; the fever has now risen to 102ºF. This 
morning, insect bite-like bumps appeared, and by early evening they were all over his 
body. As Dr. Roberts listens to the story he sits down at the computer and, via a secure 
Virtual Private Network connection, accesses his office computer and the infant’s 
personal health record. The record indicates the child has until now been healthy and all 
his immunizations are up-to-date. As he continues to ask Barbara questions, it is obvious 
that she is very anxious.  
 
She asks him if she should bring the child to the clinic. Dr. Roberts knows that the family 
lives on a farm about 25 miles from town, over a pretty treacherous gravel road. He has a 
good idea what the problem is, but to be sure, he would need to see it. He asks her if they 
have a computer and a web camera or digital camera. They are in luck, as the family has 
both. Dr. Roberts walks her through the procedure to establish a video link over the 
Internet between his computer and hers. Once the link is established and they can see 
each other, Dr. Roberts asks her to hold the web camera so that he can see the lesions. 
The image isn’t as clear as he would like, so he asks her if her husband could take a 
digital picture of the lesions and e-mail it to him while they are on the phone. Within two 
minutes an e-mail arrives with a crystal clear picture attached.  
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The baby has chicken pox. This is good news; neither the physician nor the family has to 
venture out in the storm. Dr. Roberts asks Helen to give the baby some infant Tylenol for 
his fever, and gives her instructions on how to treat the rash to make the infant more 
comfortable. He advises her that she should make an appointment to bring the baby into 
the clinic in the next couple of days for a follow up. He also makes sure she knows how 
to access the clinic’s website, where there are links to an on-line health guide, in case she 
needs additional information. They say goodbye, both thankful that the baby’s condition 
wasn’t serious and that, through the power of technology, neither had to risk travel during 
the snowstorm. 
 
As he is still connected to his office system, he dictates the ‘virtual visit’ notes, which are 
immediately embedded in the child’s personal health record through voice recognition 
software. He also inserts a copy of the digital picture of the lesions into the record. If 
‘chicken pox’ was a ‘reportable’ communicable disease, the EMR system would 
automatically send an electronic report to the province’s Public Health Surveillance 
System. Dr. Roberts then sends an e-mail to his nurse to follow up with the mother in the 
morning. By the time he logs off, the notes are complete, including a picture; the visit is 
coded; an invoice for service, automatically generated, is sent to the Medical Services 
Plan and an e-mail for a follow-up call is waiting in his office nurse’s inbox.  
  
 
The experiences of Helen Chan and Dr. Roberts illustrates several of the future 
practice characteristics that are enabled by technology: 
 
♦ Patients will be able to consult with physicians without physically having to travel 

when it is inconvenient or unsafe. 
♦ Physicians will be able to securely access their patient information from home or 

other locations. 
♦ Web cameras and digital cameras will enable physicians to clearly see a patient’s 

physical lesions or other clinical signs in real time at a distance. 
♦ Digital cameras will clearly document physical lesions or characteristics, and these 

pictures will become an integral component of the patient's personal health record. 
♦ Physicians will be able to securely update patient charts from any location with a 

network (wireless, Internet, etc.). 
♦ Physicians will be able to use e-mail from any location with network access to leave 

messages for office staff (e.g., for patient follow-up). 
♦ Physician office systems will automatically send electronic reports of ‘reportable’ 

communicable diseases to the public health authority, thereby ensuring timely 
reporting.  
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Vignette 4: On Call – For a Colleague 
Dr. Rivers is on weekend call for several colleagues. Rather than go back and forth from 
home every time he is called, he makes the local hospital his base of operations. The 
ambulance service has just brought in an unconscious elderly male patient – Davinder 
Singh. The family told him the patient lives alone and had been feeling unwell for several 
days. When he didn’t answer the phone they went to check on him, and found him 
unconscious on the kitchen floor.  
 
Upon physical exam, the patient’s breathing and heart rate are normal, his pupils are 
equal and reactive, but his blood pressure is elevated. The family can’t tell Dr. Rivers 
what medication the patient is on, but they do know that he is a patient of Dr. Edwards. 
Dr. Edwards is one of the colleagues for whom Dr. Rivers is on call. Even though they 
have separate offices, Dr. Edwards has provided Dr. Rivers with electronic access to his 
patients’ personal health records for the duration of the on-call period. 
 
Dr. Rivers goes on-line, via a secure virtual private network connection, and accesses the 
patient’s record. Dr. Edward’s EMR system automatically sends him an e-mail to advise 
him that Dr. Rivers has accessed the system and Mr. Singh’s file; it also records the 
access in an audit log.  
 
From a review of the patient’s personal health record, Dr. Rivers sees that the patient has 
a history of high blood pressure, atrial fibrillation and has experienced several transitory 
ischemic attacks (mini-strokes). He is on several medications for his blood pressure, atrial 
fibrillation and anti-coagulant therapy. Dr. Rivers is sure that Singh has had a stroke. As 
the local hospital doesn’t have a CAT scanner or resident neurologist, he arranges for 
immediate transfer of the patient by ambulance to the regional hospital. While waiting for 
the ambulance to arrive, he opens a neurology referral template within Mr. Singh’s 
personal health record. The EMR system automatically populates the template with Mr. 
Singh’s medical history, including problem lists, diagnoses, medication, allergies and 
recent lab test results. While on-line, Dr. Rivers dictates his examination notes directly 
into the referral template; at the same time, the notes become part of Mr. Singh’s personal 
health record. With a click of a button, and before the ambulance arrives, the referral 
letter and local hospital chart are linked and electronically sent to the on-call neurologist, 
the regional hospital and Dr. Edwards.  
 
Dr. Rivers also sends an electronic copy of the referral letter and hospital emergency 
chart to his office EMR system, which codes the visit and sends a billing for service to 
the Medical Services Plan.  
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Dr. River’s experience illustrates several of the future practice characteristics that 
are enabled by technology: 
 
♦ On-call physicians can be given time limited access to colleagues’ EMR systems to: 

o View patient’s personal health records; and 
o Directly input diagnostic information into the record. 

♦ The system will be able to notify the primary physician that his EMR system has been 
accessed, by whom and when, and will create an audit log. 

♦ Referral letters can be done remotely, with copies being sent to multiple individuals 
and systems. 
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Vignette 5: The Referral 
Mike Smith is a 21-year-old rugby player from Kamloops, who dislocated his shoulder 
while in Nanaimo, where he was seen in the hospital emergency department. There, an x-
ray and MRI were done, and the dislocation reduced. The emergency room physician was 
planning to prescribe Tylenol 3’s (which contain codeine) for Mike’s pain, but before 
doing so, with Mike’s consent, the physician accessed a summary of Mike’s personal 
health record located in his family physician’s office in Kamloops. The personal health 
record indicated Mike was allergic to codeine, so an alternate analgesic was selected. 
Mike was discharged with instructions to follow up with his family physician. The 
hospital system automatically sent electronic copies of the hospital’s records, 
prescription, and diagnostic images to Mike’s physician, Dr. Atwood, in Kamloops.  
 
Upon receipt of the electronic files, Dr. Atwood’s EMR system automatically advises 
him that one of his patients had been in the hospital emergency department, and there are 
records and diagnostic images to be reviewed. Dr. Atwood reviews the file and images 
on-line. He knows the importance of good follow-up for this type of injury, so has his 
staff schedule an appointment with Mike. 
 
During Mike’s appointment with Dr. Atwood they can both see, on the computer screen 
in the examining room, the diagnostic images that were done at the Nanaimo hospital. 
Upon examination, Mike continues to have mobility problems and ongoing pain. Dr. 
Atwood is concerned, and he decides to consult with the radiologist at Nanaimo who 
originally reviewed the images. He calls the radiologist, and they are both able to view 
the same image concurrently, discuss the radiologist’s findings and Mike’s current 
condition. Following this e-consultation, Dr Atwood decides to refer Mike to 
physiotherapy and an orthopedic surgeon for follow-up.  
 
While Mike is still with him, Dr. Atwood quickly creates a referral letter by bringing up 
an orthopedic referral template within Mike’s personal health record. The EMR system 
automatically populates the template with the relevant information contained in his 
record, including links to the diagnostic images. Through voice recognition software, Dr. 
Atwood directly adds his assessment comments, including the degree of urgency. Dr. 
Atwood accesses the Provider Registry and Provincial Surgical Waitlist and locates Dr. 
Hodge, an orthopedic surgeon who specializes in sports injuries, and currently has 
minimal wait times. Dr. Atwood sends the file electronically to Dr. Hodge, and within 
seconds Dr. Hodge’s office system has accepted the referral and provided a date and time 
for Mike’s appointment, based on Dr. Atwood’s assessment of the urgency. Dr. Atwood 
also provides Mike with an electronic requisition for physiotherapy at a local clinic. 
Before the visit is concluded, all of the visit documentation is complete, a referral letter 
has been drafted and sent, an appointment with the orthopedic surgeon has been 
scheduled, a requisition for physiotherapy has been sent to the local clinic, the visit has 
been coded and a service invoice has been automatically generated to the Medical 
Services Plan. 
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Dr. Hodge’s EMR system notifies him that that he has a referral; upon opening the file he 
can read the referral letter and Mike’s history, and view the diagnostic images that were 
done in Nanaimo. As it has been several weeks since the injury, Dr. Hodge wants a 
current MRI before he sees Mike. He checks a box in his EMR system, and it 
automatically sends a requisition to the hospital diagnostic imaging department. The 
system also connects with the Provincial Client Registry to access Mike’s contact 
information, and then automatically sends Mike an e-mail and a voice mail to advise him 
of the need for the MRI, and to ask him to contact the hospital for an appointment time.  
 
Mike’s experience illustrates several of the future practice characteristics that are 
enabled by technology: 
 
♦ Emergency room physicians will be able to access important health information such 

as medication profiles and allergies being held in EMR systems or central databases. 
♦ Hospital-based systems will be able to automatically send examination, diagnostic 

test and discharge information to the family physician’s office for inclusion in the 
patient’s personal health record. 

♦ Family physicians and specialists will be able to remotely access/view digital images 
being held in health facilities and private radiology clinics. 

♦ Physicians will be able to locate specialists by specialty and assess wait times on-line 
in real time. 

♦ Referrals will be made and accepted/rejected through system-to-system messaging. 
♦ Appointments will be booked on-line based on urgency. 
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Vignette 6: Continuing Education  
Dr. Janet Peters and her husband are busy family physicians in a small town in northern 
British Columbia. They moved there from Vancouver four years ago, shortly after they 
finished their family practice residencies. The community has had trouble attracting 
physicians, and since last year there have only been 3 of them to service a population of 
8,600. There is little time for anything but seeing patients and looking after their own two 
infant children. 
 
Shortly after arriving they realized that, while they enjoy the medical challenges of rural 
practice, there were certain professional disadvantages, especially in the area of isolation 
from supportive peers and continuing education. Finding a locum to come in so they 
could leave for several days to attend a conference presented a major recruitment effort. 
Their daily schedules also made it difficult to attend the regional medical staff and 
educational meetings at the hospital located 90 minutes away by car. Reading journals 
was a challenge, as their home time was fully occupied with caring for the children.  
 
Technology has helped Janet and her husband mitigate the challenges. With the support 
of their peers at the regional hospital, the medical staff and educational meetings are now 
conducted using video conference equipment originally installed for tele-medicine 
consultations. Both Janet and her husband can actively participate in real time. If one or 
both are busy, the session is recorded and can be viewed at a later time. Similarly, 
continuing education sessions held by the University of British Columbia (UBC) Medical 
School also provide video conference and webcast capability. 
 
A website is also set up for Janet and her husband to go on-line and chat with their family 
physician colleagues, to exchange clinical pearls, post questions, and form small 
discussion groups through a secure environment. This “e-Community of Practice” 
(eCOP) permits several levels of discussion, from the entire group of physicians seeing 
all the questions and responses, to private e-conversations between two to several 
members with special rapport or those who know each other well enough to carry out 
private discussions. Continuing education groups such as UBC Medical School and the 
Division of Continuing Professional Development and Knowledge Translation, also post 
interesting cases and notes for all participants to see, discuss and debate. A provincial 
continuing medical education (CME) calendar is posted on-line so physicians like Janet 
and her husband can check the calendar and know what CME rounds and conferences are 
being held in their geographic region and in BC, so they can decide whether to attend, 
and if so, sign up on-line.  
 
Over the last several years the major medical conferences have provided webcast and 
podcast capability. With the webcast capability, Janet and her husband can sign in on-line 
and view the slides in real time from their home or office computer. They also have the 
ability to ask questions, either through a real time audio link or by keyboarding them in. 
The conference website will also post lectures and panel discussions on the website 
following the session. If Janet or her husband is unable to participate during the session, 
they can then download it to their computer or i-pod. The i-pod is especially useful, as it 
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is portable and the user can listen to a session at any time in any location. Janet likes to 
listen to it while she rocks the children to sleep before bedtime; her husband prefers to 
listen to it in the car while he is driving to and from the clinic.  
 
The province’s clinical practice guidelines provided by a joint Ministry of Health / 
BCMA General Practice Advisory Committee are available as reference materials on-line 
or as downloadable PDA versions. Also, a provincial electronic library service provides 
Janet and her husband with up-to-date information to assist them in their decision support 
at the point of care with their patients. Every time this mechanism is used, automatic 
CME credits are attributed to their accounts to reward them for their evidence-based 
approach to their clinical practices. 
 
The EMR system also helps document Janet and her husband’s practices in terms of their 
adherences to best practices; every month, with a click of a button, Janet and her husband 
can review their own performances in this arena. The provincial practice profile, which is 
disease- and practice context-specific and is stripped of individual physicians’ names and 
identification, is also accessible so Janet and her husband can compare their own clinical 
profiles with the provincial ones; this means they can evaluate their own practice patterns 
and make adjustments accordingly. With their review, they can then design their own 
CME strategy to fill the identified knowledge gaps, and these activities again will be 
automatically awarded CME credits. By discussing these practice points with colleagues 
through the eCOP, Janet and her husband are afforded practice-based learning that is a 
powerful way to build knowledge and provide them with CME credits. 
 
While technology doesn’t fully substitute for physically being there, it has made it 
possible for both Janet and her husband to overcome many of the challenges of time and 
distance in their quest to remain current with medical and practice advances.   
 
Dr. Peters and her husband’s experience illustrates several of the future practice 
characteristics that are enabled by technology: 
 
♦ Physicians will be able to participate in CME and educational activities via video 

conferencing or on the Internet. 
♦ Physicians will be able to participate in an electric web portal (“e-Community of 

Practice”) to network with their fellow physicians and also get access to the 
provincial CME calendar, so they will know what types of CME activities are 
happening in the province. 

♦ Electronic technologies will provide physicians with automatic documentation of 
CME credits to reflect their learning activities, using the system to access CME and 
decision support. 

♦ The electronic environment will provide physicians with a clearinghouse of evidence-
based information and practice guidelines that are specific to their practice 
environments, to help them with their own learning and clinical encounters at the 
point of care. 
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♦ The electronic medical record will help physicians to audit their own practices and 
compare themselves with the provincial practice patterns; this will give physicians 
constructive feedback to help them in their own learning and practice. 

 

 

CONCLUSION 

The literature, key informants and the medical student focus group support the idea of 
physician offices making the difficult transition from paper to electronic media to support 
their practices. Technology, when appropriately used, provides physicians with critical 
tools to help them address the need for improved efficiency, productivity and quality in 
their office practice.   Technology, while a key component of health system 
transformation, is only an enabler, and care must be taken to ensure that it supports and 
enhances, and does not detract from the human caring factor, that is central to the patient 
– physician relationship.  
 
The vignettes that articulate the vision of the technology-enabled physician’s office of the 
future (2016) were developed based on the literature and the feedback from key 
informants about what technology they felt would be in common use in 10 years.  
 
A quote from William Gibson, the science fiction author, is particularly relevant to the 
technology-enabled physician’s office vision for 2016. He wrote: 
 

“The future is already here, it’s just not evenly distributed” 
 
The vision, as articulated through the vignettes in this study, can, in significant measure, 
be achieved with technology that exists today. The challenge is to work with patients, 
physicians, governments and vendors to make it happen for the sake of improved health 
of individuals and improved cost effectiveness of the health care system. 
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APPENDIX A – KEY INFORMANT OBSERVATIONS 

The following are common themes expressed by the key informants based on their 
experience with the technology currently being used in their offices: 
 
♦ Technology-enabled practices gives physicians control of their schedule and lives. 
♦ The technology-enabled physician’s office is inevitable; it will help physicians deal 

with:  
o The increasing volume and complexity of patients; 
o Clinical practice guidelines; 
o Accelerating number of pharmaceuticals; and 
o Genomics – pharmicogenomics. 

♦ Patients will begin to demand it.  
♦ Technology is essential to efficient practice as it:  

o Saves time (chart pulls, searching, referral letters); 
o Increases productivity of physician and staff – several said 30 percent+; 
o Changes staffing ratio – e.g. from 1-2 support staff per physician to 

2 physicians per 1 support staff ; and 
o Saves space (reduces storage space, provides additional clinical space). 

♦ There is a business case when the full cost/benefit is recognized. 
♦ None of the key informant physicians would ever consider going back to a 

paper-based practice record.  
♦ Patient acceptance of an electronic health record and computers in the exam rooms 

was never an issue; patients indicate a high level of support. 
♦ Technology can enhance the physician-patient relationship: 

o The physician is seen as up-to-date; 
o There is near-instant access to patient information regardless of where they are 

(office, home, hospital); 
o It supports improved care and improved patient outcomes; 
o It encourages greater patient involvement in their health care; 
o It demonstrates a transparency of records; and 
o It provides enhanced security such as audit trails. 

♦ The current technology will get better as the market expands, especially in the areas 
of: 

o Functionality; 
o Usability; and 
o Integration. 

♦ The technology is already available….it just needs to be used.  
♦ While not precluding the possibility, the key informants did not identify any new 

technology for common use in physicians’ offices other than that described in this 
paper (e.g., genomics and pharmicogenomics). 

♦ Policy/compensation changes will be required to recognize the new paradigm: 
o Virtual visits/consultation; 
o Changing roles in the medical practice office (multidisciplinary team) enabled 

by technology; and  
o Acuity and complexity. 



A Vision for the Technology-Enabled Physician’s Office in 2016 
 

  Page 39 

♦ The key informants wish their colleagues would see the light! 
 
Critical Success Factors for Accelerated Adoption 
 
♦ Physicians must be, and be seen to be, in a leadership role. 
♦ Provincial/regional/local champions and coordinators: physicians and others who are 

respected/trusted. 
♦ Funding, technical and change management support are needed. 
♦ Technology must clearly demonstrate value and support efficient workflow. 
♦ It must make physician’s professional life. 
♦ It must be easy to use. 
♦ Interoperability, integration and system-to-system linkages with other data sources. 
♦ Transparent, consistent and approved approach to privacy and security; control must 

rest with the patient and physician. 
♦ There should be recognition of the financial and time investment made by physicians 

who have already implemented electronic medical record systems. 
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APPENDIX B – KEY INFORMANT – TECHNOLOGY-ENABLED 
CAPABILITIES  

The percentage of key informants who believe the capability will be in common use 
in physician office practice by 2016 
 
Activity  % Support 
  
Practice Website  
 Access to trusted sites 91 
 Access to practice information 91 
 Links to other health service providers / agencies 91 
Practice front end  

 
Practice Management System (PMS) linked to Insurance / 
Medical Service Plan 

100 

 
Electronic Medical Record System (EMR) linked to other 
systems 

100 

 Automated booking 91 
Patient Self Service  
 Patient self registration  91 
 Patient booked appointments 91 
 Patient contribution to own record 100 
Clinical Services  
 Information Kiosk in Office 73 
 PC / Tablet in exam room  100 
 EMR integrated with all available systems 100 
 Integrated decision support 100 
 Online access to clinical practice guidelines 100 
 Office Diagnostic equipment linked to EMR 100 
 Digital Images - camera  100 
 Voice Recognition integrated with EMR 73 
 e-mail consult with patient 36 
 e-mail consult patient and clinical case manager e.g. nurse 100 
 e-mail consult with colleague 100 
 e-mail broadcast to patients 100 
 video consult with patient/home – urban 55 
 video consult with patient/home - rural/remote 100 
 video consult with colleague and patient  100 
 EMR - alerts and reminders 100 
 e-prescribing 100 
 Care plan templates populated by EMR 100 
 Referral templates populated by EMR 100 
 Print copy of visit notes for patients in exam room  100 
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Activity   % Support 
   
eAccess to PMS/EMR  
   
 Patient – full 18 
 Patient – Electronic medical summary (eMS) 100 
 On-call Colleague – full 100 
 Hospital Emergency – eMS 100 
 others e.g. Public Health Nurse authorized by patients - eMS 100 
 From Home /Hospital - full 100 
Practice Backend  
   
 Coding integrated with EMR 100 
 Billing integrated with PMS/EMR 100 
 Patient recalls 100 
Education – online  
   
 Physician Continuing Medical Education  (CME) 100 
 Office Staff - CME, office management 100 
 Patient - disease prevention 100 
 Patient - disease management 100 
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APPENDIX C – FOCUS GROUP OBSERVATIONS 

♦ Office-based information technology is not currently part of the medical curriculum; 
it is important that medical students and residents receive education (perhaps via 
technology) in this area before entering practice.  

♦ It is important to ensure that if notifications to patients go by e-mail or voice mail that 
the patients actually receive and understand the message. 

♦ There are concerns about patients adding information to their own record; the 
physician would need to be involved to ensure the information was accurate. 

♦ The practice technology needs to be linked to other health services such as the BC 
NurseLine and BC HealthGuide OnLine. 

♦ Vignettes need to clearly show there is value for the physicians and that it does save 
him/her time. 

♦ Whether a practice had an EMR system in place would be a significant factor in a 
physician’s decision on whether to join or acquire a practice. Converting an existing 
practice would be costly and time-consuming. 

♦ Physicians and students need to be involved in the system’s design and 
implementation, as they know the issues and solutions best. 

 
 
Other activities/capabilities suggested by the students: 
 
♦ Heuristic-based diagnostic tools. 
♦ Centralized ‘Repository of Standards of Care/Practice Guidelines’ linked to EMR 

system. 
♦ Pharmicogenomics data available on patient EMR and PharmaNet. 
♦ Implantable chips for patients containing EMR (Harvard Research). 
♦ EMR structured in such a way so that information could be extracted for each patient 

e.g., age, disease, progress, or other clinical parameters, and then transferred to 
statistical software for data analysis; this would make retrospective studies more 
timely and efficient. 

♦ Link EMRs and Pub/Med and other databases and pharmaceutical company drug 
trials. 
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APPENDIX D – FOCUS GROUP QUESTIONNAIRE ANALYSIS 

Capability which will  be in common use in physician office practices by 2016 
 
Activity/Capability   % Supporting 
   
Practice Website/Portal   

 
Listing of physician credentials e.g. medical school, 
hospital privileges, specialty,   

 likely 90.00 
 some what likely 10.00 
 not likely  0 
   

 
Areas of practice interest/specialization 

  
 likely 80.00 
 some what likely 20.00 
 not likely  0  
   
 Links to trusted health information sites  
 likely 90.00 
 some what likely 10.00 
 not likely  0 
   

 
Links to other health services  

  
 likely 100.00 
 some what likely 0 
 not likely  0 
   

 
Patients can register on line 

  
 likely 40.00 
 some what likely 40.00 
 not likely  20.00 
   

 
Patients can book appointments on line 

  
 likely 40.00 
 some what likely 50.00 
 not likely  10.00 
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Activity/Capability   % Supporting 
   
Practice Website/Portal 

  

 
Patients can complete algorithm driven clinical pre-
visit questionnaire online  

 likely 50.00 
 some what likely 50.00 
 not likely  0.00 
   

 
Practice Management System electronically linked to 
Insurance Plans for eligibility  

 likely 70.00 
 some what likely 20.00 
 not likely  10.00 
   

 

Electronic Medical Record Systems electronically 
linked to and updated by other Clinical Data 
Repositories e.g. Health Authority, PharmaNet, Lab, 
DI  

 likely 100.00 
 some what likely 0.00 
 not likely  0.00 
   

 
Automated e-mail / text / voice messaging for 
appointment confirmation, notifications etc  

 likely 70.00 
 some what likely 20.00 
 not likely  10.00 
   

 
Automated coding directly from Electronic Medical 
Record   

 likely 50.00 
 some what likely 40.00 
 not likely  10.00 
   

 
Automated billing directly from electronic medical 
record  

 likely 40.00 
 some what likely 50.00 
 not likely  10.00 
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Activity/Capability   % Supporting 
   

Clinical Services   

 

Information Kiosks in Office Waiting Room e.g. 
access to health information, pre-visit questionnaires, 
their own electronic medical record   

 likely 40.00 
 some what likely 50.00 
 not likely  10.00 
   

 
Computer access to electronic medical record system 
in each exam room  

 likely 80.00 
 some what likely 20.00 
 not likely  0 
    

 

Office based diagnostic equipment electronically 
integrated with EMR e.g. scale, sphygmomanometer, 
oto/opthalmascopes, lab equipment, digital camera   

 likely 40.00 
 some what likely 40.00 
 not likely  20.00 
   

 
EMR data directly linked to integrated decision 
support, clinical practice guidelines  

 likely 40.00 
 some what likely 60.00 
 not likely  0 
   

 
Voice recognition for direct input to EMR 

  
 likely 50.00 
 some what likely 50.00 
 not likely  25.00 
   
 EMR populated care plan templates   
 likely 80.00 
 some what likely 10.00 
 not likely  10.00 
   

 
EMR driven automated alerts and reminders 

  
 likely 70.00 
 some what likely 20.00 
 not likely  10.00 
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Activity/Capability   % Supporting 
   

Clinical Services   
 EMR populated referral templates  
 likely 80.00 
 some what likely 20.00 
 not likely  0 
   
 ePrescribing integrated with EMR and PharmaNet  
 likely 90.00 
 some what likely 10.00 
 not likely  0 
   

 
Ability to print copy of visit notes/EMR in exam room 
for patient  

 likely 60.00 
 some what likely 20.00 
 not likely  20.00 

   

 
Patient home monitoring devices able to directly 
populate their EMR over the Internet e.g. BP, BG    

 likely 20.00 
 some what likely 60.00 
 not likely  20.00 
   
Electronic 
Communications / 
Consultations   

 
E-mail, text, voice broadcast practice cohort e.g. drug 
recall  

 likely 60.00 
 some what likely 30.00 
 not likely  10.00 
   

 
EMR generated e-mail, text, voice messages for 
screening reminders e.g. mammograms   

 likely 50.00 
 some what likely 50.00 
 not likely  0 
   

 
Patient initiated e-mail consult with physician 
unrestricted  

 likely 10.00 
 some what likely 10.00 
 not likely  80.00 
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Activity/Capability   % Supporting 
   
Electronic 
Communications / 
Consultations   

 
Patient initiated e-mail consult with physician select 
patients  

 likely 20.00 
 some what likely 70.00 
 not likely  10.00 
   

 
Patient initiated e-mail consult with physician select 
patients  

 likely 20.00 
 some what likely 70.00 
 not likely  10.00 
   

 

Patient initiated e-mail consult with practice based 
clinical manager e.g. nurse for chronic disease follow 
up  

 likely 20.00 
 some what likely 80.00 
 not likely  0.00 
   
 E-mail consult with colleague  
 likely 90.00 
 some what likely 10.00 
 not likely  0.00 
   
 Video consult with patient at home in urban setting  
 likely 30.00 
 some what likely 40.00 
 not likely  30.00 
   
 Video consult with patient at home in rural setting  
 likely 70.00 
 some what likely 30.00 
 not likely  0 
   
 Video consult with patient and colleague  
 likely 70.00 
 some what likely 20.00 
 not likely  10.00 
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Activity/Capability   % Supporting 
   
Electronic 
Communications / 
Consultations   
 Video consult with patient at home in urban setting  
 likely 30.00 
 some what likely 40.00 
 not likely  30.00 
   
 Video consult with patient at home in rural setting  
 likely 70.00 
 some what likely 30.00 
 not likely  0 
   
 Video consult with patient and colleague  
 likely 70.00 
 some what likely 20.00 
 not likely  10.00 
   
Electronic / Remote 
Access to EMR   
 Patient – full access including progress notes  
 likely 0 
 some what likely 60.00 
 not likely  40.00 
   

 

Patient – access only to summary e.g. medications, 
allergies, medical history, problem lists, treatment 
plans, lab results, images, reports  

 likely 70.00 
 some what likely 30.00 
 not likely  0 
   

 
Patients can contribute information directly to their 
EMR  

 likely 0 
 some what likely 50.00 
 not likely  50.00 
   

 
Patients can contribute information directly to their 
EMR  

 likely 0 
 some what likely 50.00 
 not likely  50.00 
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Activity/Capability   % Supporting 
   
Electronic / Remote 
Access to EMR   
 On-call colleague – full access  
 likely 60.00 
 some what likely 20.00 
 not likely  20.00 
   
 Hospital Emergency Dept – full access  
 likely 50.00 
 some what likely 30.00 
 not likely  10.00 
   
 Hospital Emergency Dept – access to summary  
 likely 50.00 
 some what likely 30.00 
 not likely  0 
   

 
Others authorized by patient - full access e.g. Public 
Health Nurses, Physio Therapist  

 likely 30.00 
 some what likely 40.00 
 not likely  30.00 
   

 
Others authorized by patient - summary access e.g. 
Public Health Nurses, Physio Therapist  

 likely 70.00 
 some what likely 30.00 
 not likely  0 
   
Computer-Based 
Continuing Education 
e.g. webcasts, podcasts, 
video conferences   
 Physician   
 likely 80.00 
 some what likely 20.00 
 not likely  0 
   
 Office Staff   
 likely 70.00 
 some what likely 20.00 
 not likely  10.00 
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Activity/Capability   % Supporting 
   
Computer-Based 
Continuing Education 
e.g. webcasts, podcasts, 
video conferences   
 Patient – disease prevention, health promotion  
 likely 70.00 
 some what likely 30.00 
 not likely  0 
   
 Patient – disease management  
 likely 50.00 
 some what likely 50.00 
 not likely  0 
   
Other – as identified by 
individual medical 
students    
 Heuristic-based Dx Tools.  

 
Centralized Repository of Standards of Care / Practice 
Guidelines linked to EMR.   

 
Pharmicogenomics data available on patient EMR and 
PharmaNet.  

 
Implantable chips for patients containing EMRs (Harvard 
Research).  

 

EMRs structured in such a way so that information could 
be extracted for each patient e.g. age, disease, progress, 
other clinical parameters and then transferred to a 
statistical software for data analysis—make retrospective 
studies more timely and efficient.  
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APPENDIX E – ARTICLE REVIEW 

Current Environment 

Government Investment 
Health care is lagging far behind other industries in leveraging the power of technology 
to improve quality, efficiency and access and stakeholder satisfaction (Smith, 2004; 
Goldschmidt, 2005). Canada’s federal and provincial governments are currently 
accelerating their investment in health-related information technology; however, the 
majority of investment is outside the ambulatory care areas and generally focuses on the 
acute and public health sectors. Little has been done to date in physician offices where 
90 percent of health care is provided.  
 
Darwen (2005), in the article “Collaboratory Houses the Future of MD Offices”, 
recognizes the challenges of an electronic health record (EHR) in a MD’s office, and 
talks about an eHealth innovation site to create and test electronic health records. The 
Canadian Medical Association (CMA) identifies six fundamental issues as critical to 
move forward with EHRs: funding, core data sets, portability, privacy, proof of value and 
security (Canadian Medical Association, Discussion Paper 2002). The British Columbia 
Medical Association (BCMA), in their publication, Getting IT Right: Patient Centered 
Information Technology, discusses the benefits of health information technology, 
compares health IT between Canada and other developed countries (IT spending is low in 
Canada compared to other countries), and discusses the costs and funding of health 
information technology (in BC, 43 percent of physicians identified the lack of funding as 
the main barrier to implementing electronic patient records) (British Columbia Medical 
Association, 2004). 

Physician Use of Information 
Today’s physicians recognize changes in clinician economics, increased health consumer 
computer literacy, changes in government policies, and increased support via clinical 
computing. (Berner, Detmer, & Simborg, 2005). Some clinical practitioners are 
concerned about electronic health records (EHR), particularly the cost and effort to 
implement as well as security and privacy issues. One author argues that the real concern 
is falling behind the technology curve.  
 
Technology is moving quickly, and physicians are challenged to keep up with the 
changes (Weber, 2005). Reasons for not implementing EHRs were reflected in articles in 
the Journal of the American Medical Informatics Association (Ash & Bates, 2005), and 
recommendations on how to proceed into the future were published in the same journal 
(Middleton, Hammond, Brennan, & Cooper, 2005). Those recommendations are similar 
to the CMA’s six fundamental issues discussed in the previous section. 
 
The BCMA website presents the stories of two BC family physicians, Dr. Geoff 
Appleton (Terrace) and Dr. Winnie Su (Vancouver) that work in a fully automated 
computerized work environment (BCMA, n.d.b). 
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The CMA website discusses the reported use of information technology by physicians 
from its national IT survey. They provide two tables: the “percentage of physicians 
reporting access to the Internet in their main patient setting” (55 percent with high-speed 
access) and the “percentage of physicians reporting the use of health technology in their 
main patient care setting” (43 percent is for access to journals, etc., followed by 33 
percent with patient appointment/scheduling systems) (CMA, 2006). 
 
Protti (2005) argues “general practitioners will use an on-line evidence retrieval system in 
routine practice and that its use improves the quality of patient care.” Joe Flower (2005) 
writes that cost-efficient health care needs to “improve the core process of health care 
using IT and automation; using techniques of organizational change; using the best 
knowledge we have of how to design the physical spaces, the supply chain, the methods 
and procedures…. A properly designed and implemented IT/automation program will not 
only cut labor costs, it will cut medical mistakes.” 

The Electronic – Internet Age  
Statistics Canada, in surveys conducted in 2003, report that 56.9 percent of Canadians 
and 63.2 percent of British Columbians access the Internet from home. In Vancouver, 
69.9 percent of the population access the Internet from home, while 65.7 percent of 
people in Victoria do the same (Statistics Canada, 2005). This does not include those 
people who may have access from work, school or the public library. Rural areas in BC 
report 44.9 percent have used the Internet (BC Stats, 2001) Such a high rate of Internet 
access translates into health consumers being more and more comfortable with potential 
Internet use, and access for medical purposes. 
 
Articles, like Updegrove’s interview with Tim Berner-Lee on the semantic web (2005), 
show the Internet will be able to link and manipulate data and documents. It envisions the 
future of the web in data analysis, visualization, smart catalogues and new applications of 
development. 
 
Today’s vision of tomorrow also comes from the Conference Board of Canada in the 
document The Future Cost of Health Care in Canada, 2000 to 2020 (Brimacombe, 
Antunes, & McIntyre, 2001). They suggest that public expenditures for health will 
increase from 31 percent to 42 percent as a total share of provincial and federal revenues. 
The percentage of seniors over 55 will rise from 22 percent to 32 percent, public health 
costs will post an average annual growth of 5.2 percent, while private health costs will 
increase 5 percent over the same time period to 2020. Public per capita spending on 
health care is projected to increase by 58 percent, while private per capita spending on all 
government services will increase, on average, by 5 percent over the period. 
 
“Raise your hand if you like health care just like it is” (p.1) starts Joe Flower’s article on 
“Digital Technology Essential and Subversive” in the Physician Executive (2004). The 
author focuses on the structures of health care and how technology can support and 
improve on those structures. 
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Jadad, in “A View From The Internet Age: Let’s Build A Health System That Meets The 
Needs Of The Next Generation” (2004), wisely illustrates that our children wonder how 
we got through school without the Internet; and they also wonder why we can’t use the 
Internet for health care. The Industrial Age model of health cannot function in a 
knowledge-based world. The author presents examples of how children expect to take 
pictures of potentially diseased areas of their body and have them sent to their physician 
for a response, just like they can send pictures of whatever they wish to relatives and 
friends all over the globe. 

Demographics 
Statistics Canada projections (2005) show that the population is aging, and this trend will 
accelerate in 2011 when the first baby-boom cohort (born in 1946) reaches the age of 65. 
The accelerated change in this age cohort is projected to last at least until 2031, when 
seniors would account for between 23 percent and 25 percent of the total population. This 
would be almost double their current proportion of 13 percent.  
 
Through advancements in diagnosis and treatments, the elderly are living longer and 
experiencing more chronic diseases. (Landro, 2004). These diseases exact a particularly 
heavy health and economic burden on older adults, due to the associated nature of long-
term illness, diminished quality of life and greatly increased health care costs (Wennberg, 
Fisher, Baker, Sharp, & Bronner, 2005). 
 
The Conference Board of Canada in Balancing Affordability and Sustainability 
(Brimacombe et al., 2001) identifies that the growth in the number of seniors will also put 
pressures on the health care system, as health care costs tend to be higher for seniors than 
for non-seniors. The data from Health Canada (2002) indicates the average cost of health 
care per person in the 65-74 age group is more than three times the average cost per 
person in the 25-44 age group.  

Practical Business Applications 
Poissant, Pereira, Tamblyn, and Kawasumi, (2005), after doing a systematic review of 
literature dealing with EHRs and time efficiency for physicians and nurses, concludes 
that “future research is required to examine whether the capacity of the EHR to improve 
the overall care delivery process of patients will likely outweigh the barrier associated 
with the additional time required to use the system” (p. 514). Part of the process to 
deliver on health is the creation of a process manager in health care. Perjons, Wangler, 
Wayrynen, and Aahlfeldt (2005) using a Swedish model, writes that a process manager 
“facilitates integration of systems by using graphical and executable models” (p. 1). The 
process manager can focus attention on issues of security, ethics and legality. Crounse 
(2005a) reports that the Microsoft Office Infopath system “moves data from clunky 
legacy systems and puts it into an intuitive user friendly format. The clinician at the 
Swedish (Hospital Medical Clinic in Seattle) experienced faster access to patient 
information and test results and noted a 10 percent gain in productivity” (p. 2).  
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Other examples of regions trying out e-health initiatives are: 
 
♦ A $50 million experiment by Blue Cross and Blue Shield in Massachusetts to fully 

computerize patient records in some parts of the state (Rowland, 2005). 
♦ Kaiser’s mid Atlantic region will be implementing HealthConnect for 35 locations 

and 1,000 physician’s offices. This system will allow greater communication between 
patients and physicians, and allow patients to check specific tests and lab results on-
line (Bijiefeld, 2005). 

♦ Patients at a Texas practice can register and request appointments on-line (Gordon, 
2005). 

♦ Physicians in Colorado are going paperless in their offices. This not only saves space, 
but allows for the elimination of dictation, reduction of office staff, allows more time 
to spend with patients, less time looking for charts, and allows them to see an 
increased number of patients per day, and thus increase revenue while spending more 
quality time with patients (Omura, 2000). 

♦ In BC, two physician practices created a paperless office. BCMA reports on their 
success in receiving lab results quickly, orderly files, accessible information, legible 
documentation, and the ability to access and review patient’s files from home 
(BCMA, n.d.b). 

♦ Seattle based Group Health Cooperative allows patients access to a patient portal. The 
patients are free to navigate the same medical information their physicians see. The 
patient can leave a medical inquiry for his/her physician. This increases patient 
experience in their own health concerns, and may reduce the need for office visits 
(Baldwin, 2005). 

 
The introduction of e-health procedures will enable clinicians to practice a more 
evidence based medicine, and they will be able to quickly adapt to best practices. Errors 
will decrease and there will be more accountability (Flower, 2003). Using problem 
oriented medical records that list patient problems and, with the design of the software, 
will enable different treatment options based on the literature, best practices and previous 
cases (Weed, 2004). The relationship between health consumers and their physicians will 
improve through the sharing of the burden of responsibility for knowledge 
(Forkner-Dunn, 2003). Software will link patient-specific findings with relevant 
evidence-based medical knowledge (Gaither, 2002; Weed, 2004). 

 
Technology will enable clinicians to securely access patients’ health records and monitor 
health care from remote locations (Levy, Bradley, & Swanston, 2002; Rosenburg, 2004). 
The use of remote monitors will be used for chronic disease patients (Fischman, 2005). 
Physicians will use software to manage everyday problems in medicine; for example, 
web-based software to monitor and predict activity within hospitals and primary care 
systems (in relation to beds and waitlists) (Brown, 2005). 
 
Studies have shown that examination room computers have positive effects on 
physician-patient interactions (Hsu, Huang, Fung, Robertson, Jimison, & Fankel, 2005). 
Computers enable the patient-as-a-partner concept by usually having both the physician 
and patient work and communicate through Internet-based software (Gottesman, 2005; 
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Gerber & Eiser, 2005). The pitfalls of patient-physician communication through 
electronic means are well defined (American Medical Association, 2004). Best practices 
are recommended to ensure technology supports the delicate balance of patient-physician 
communication (Mandl, Kohane, & Brandt, 1998). The American Medical Association 
(2004) produced a guideline for physician-patient electronic communications, 
specifically focusing on the use of e-mail. Although there is a new potential for 
physicians to actively engage patients in the medical information-gathering pursuit, the 
author argues there is still research needed for methods of bridging the digital divide, as it 
is important that large segments of society are not left behind in this potential evolution 
of the physician-patient partnership (Gerber & Eiser, 2005). 
 
Some physicians believe that providing patients with abundant information is the key to 
patient satisfaction. Through the Internet, physicians can extend their practice to both 
patients and referring physicians. Proactive patients thrive on this model. A huge 
challenge is physician education. One writer argues that during the last decade the 
production of medical information has doubled every 2 years. The prediction is that 
information will double every 1 to 3 months. The authors provide methods to assimilate 
the information (Berkovits & Netzer, 1997). 
 
Organizational factors are important in implementing an EHR. The factors need to be 
considered before, during, and after the implementation of an electronic health record 
system (Studer, 2005).  
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