University of Alberta

What is the effect of information and computing technology on

healthcare?
by

Dave Ludwick

A thesis submitted to the Faculty of Graduate Studies and Research
in partial fulfillment of the requirements for the degree of

Doctor of Philosophy

n
Engineering Management

Department of Mechanical Engineering

©David Allen Ludwick
Fall, 2009
Edmonton, Alberta

Permission is hereby granted to the University of Alberta Libraries to reproduce single copies of this
thesis and to lend or sell such copies for private, scholarly or scientific research purposes only. Where
the thesis is converted to, or otherwise made available in digital form, the University of Alberta will

advise potential users of the thesis of these terms.

The author reserves all other publication and other rights in association with the copyright in the thesis
and, except as herein before provided, neither the thesis nor any substantial portion thereof may be
printed or otherwise reproduced in any material form whatsoever without the author's prior written

permission.



Examining Committee

Dr. John Doucette, Department of Mechanical Engineering, University of Alberta
Dr. Peter Flynn, Department of Mechanical Engineering, University of Alberta
Dr. Pierre Mertiny, Department of Mechanical Engineering, University of Alberta
Dr. Jason Carey, Department of Mechanical Engineering, University of Alberta
Dr. Don Philippon, School of Public Health, University of Alberta

Dr. Andre Kushniruk, School of Health Information Science, University of Victoria



Abstract

Long waitlists and growing numbers of unattached patients are indicative of a
Canadian healthcare system which is unable to address the demands of a growing
and aging population. Health information technology is one solution offering respite,
but brings its own issues. Health information technology includes primary care
physician office systems, telehealth and jurisdictional EHRs integrated through
interoperability standards to share data across care providers. This dissertation
explores effects that health information technology has on primary care. Literature
reviews provided context of health information systems adoption. Surveys and semi-
structured interviews gathered information from health system actors. Workflow
analysis illustrated how technology could change physician office workflow. Exam
room observations illustrated how technology affects proxemics and haptics in the

patient encounter.

This research derived change management models which quantified substantial
change management costs related to adoption of physician office systems. We
found that physicians have concerns over how health information technology will
affect efficiency, financial, quality, liability, safety and other factors. Physicians in
smaller suburban physician offices take little time to select a system for their needs.
Urban, academic and hospital physicians spend more time networking with
colleagues and devote funds to project management and training. Our studies
showed that stronger professional networks, more complete training, a managed
approach to implementation and in-house technical support are more influential in
facilitating adoption than remuneration models. Telemedicine can improve quality
of care, the referral process for family physicians and access to services for patients.
Teledermatology was shown to make significant improvements in access to services
for patients, but referring physicians are concerned about their liability if they follow
the recommendations of a dermatologist who has not seen their patient face-to-
face. Certification organizations mitigate liability, procurement and financial risk to

qualifying family physicians by pre-qualifying vendor solutions, coaching physicians



through procurement and reimbursing family physicians for purchasing an approved
system. We found that centralization plays a key role in adoption of health
information systems at the jurisdictional and primary care level. Online scheduling
can reduce human resource requirements used in scheduling, if the system is well

implemented, well documented and easy to use.
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What is the effect of information and computing technology on healthcare? D. Ludwick
A PhD Thesis V6.4, September 30, 2009

Chapter 1 - Introduction

1.1 The Case for Health Information Technology

Computing technology has already left its mark on healthcare. The diagnostic
equipment available today provides physicians with so much information that new
specialties are regularly developed to make sense of it. Technology allows physicians
to look inside the body without harming it. Computer networks support quality care
to patients anytime and anywhere. Still, Health Information Technology (HIT)
remains in its adolescence. Even though information management systems have

existed in other industries for decades, HIT is still not ubiquitous in healthcare.

Certainly, there is a growing business case for the urgent adoption of HIT. The aging
Canadian population is well documented as is its intensifying requirement for
healthcare services. Demand for primary care is also driven by the growing incidence
of obesity, not just in adults, but in children too. Obesity is, at least, correlated to
chronic diseases. Chronic diseases require ongoing management, usually carried out
at the primary care level of the healthcare system. Unfortunately, the escalating
demand for care is not being matched by its supply. Just as patient populations are
aging, so too are their family physicians. There are fewer family physicians joining
the healthcare system as replacements, fewer are choosing primary care as their
career and more women (who sometimes work fewer hours so they can take care of
their families) are entering into primary care, reducing the overall number of hours

available to provide care.

There are several strategies being implemented to address the supply and demand
gap at the primary care level. Primary Care Reform strategies include disease
prevention, health promotion, use of interdisciplinary teams in care delivery,
integrated and coordinated care as well as the use of HIT. The naive engineer
hypothesizes that widespread adoption of HIT should be effortless. After all,

information management systems have infiltrated other professions such as
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accounting, law, and engineering. Is there any reason why the medical profession
should be any different? Soon the unsuspecting engineer realizes the unique
challenges of implementing HIT in an effective manner. There are a number of
unanticipated confounding factors that complicate the adoption of HIT. Privacy,
patient safety, workflow and job security implications for staff, time required to
implement systems, time required to learn systems, quality of care, financial
implications, efficiency, and liability concerns are facets which require special
consideration if HIT is to be an effective tool in healthcare delivery. More than
accounting, law or engineering, the healthcare industry is uniquely the one where

life, or at least quality of life, hangs in the balance of product or service outcomes.

1.2 Problem Statement

What, then, is the effect of information and computing technology on healthcare?
How does the adoption of HIT affect the delivery of healthcare in Alberta’s primary
care health system? The purpose of this dissertation, and the studies that have
preceded it, is to determine the factors, drivers, influencers and confounders of HIT
adoption and to answer the research question “What is the effect of information and
computing technology on healthcare?”. To answer this main research question,
several supporting questions were used to guide the selection of courses and

research:

e How does physician liability affect the adoption of health information
technology? Do physician office system certification organizations mitigate
the liability risk to physicians?

e Do general practice remuneration and health information systems funding
combine to facilitate adoption of physician office systems?

e Does telemedicine facilitate peer review and second opinion in primary care?
How does telemedicine affect the referral process to specialists? Does

telemedicine facilitate access to specialist services for patients?
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1.3 Hypotheses
The author formed several hypotheses in preparation for the work described in the

following dissertation:

e We hypothesized that the physician office systems brought inherent value in
efficiency that physicians would readily embrace.

e We hypothesized that health information technology would assist physicians
in mitigating their liability. However, as will be discussed below, physicians’
lack of familiarity with health information systems caused them to interpret
that they would bear more liability risk rather than mitigate it.

e We could not initially appreciate how certification organizations could
facilitate physician office system adoption and so hypothesized this to be the
case.

e We had great expectations that adoption was significantly affected by the
way in which family physicians are remunerated. Physicians paid via a fee-
for-service pay method do not have the time to adopt health information
technology.

e The author hypothesized that telemedicine would facilitate quality assurance
in primary care by facilitating specialist referral.

e We hypothesized that physicians will leverage health information technology
to develop practice efficiencies once physicians have adopted health
information technology and integrated it into their practice. We
hypothesized that physician offices could improve office efficiency and be
more accessible to patients by adopting online self-service appointment

scheduling systems.

1.4 Expected Outcomes
We expected that physician offices have well-established physician office practices
with established workflow processes. We expected that staff and physicians would

welcome information management technology and that integration would be
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immediate and seamless. We expected that physicians (practicing in many care
settings), being prudent professionals, would avail themselves of the tools, funding
and services that will help them match the best technology solution to their practice

needs.

We expected that physicians, again, being prudent professionals, would take their
time to select and implement the best product for the information management
needs. They would choose to hire an information technology consultant to assist
them with installation and training. We expected that, once implemented, physician
office system solutions would improve office efficiency resulting in an increase in the

number of patients a physician could see in the long run.

Online patient self-service appointment scheduling is an example of long term
efficiency. We expected that physicians would see an opportunity to save on
overhead costs by replacing, or reducing, receptionist services with automated self-
service appointment scheduling. Like any technology, we expected that the upfront
costs of online systems would be paid back through cost savings over time. We
thought that some patients, such as seniors, would not be able to use or have access
to the systems needed for online booking and we anticipated that some may choose
to continue to book by phone. We believed that many patients would appreciate the

opportunity to make a call to book appointments when it is convenient for them.

We expected that telemedicine technology could facilitate quality assurance,
facilitate specialist referral and increase access to specialist services for patients. We
did not expect referring physicians to have concerns with referring patients to a local

clinic facilitated by telemedicine if the care pathway reduced wait times for patients.

We had no expectation that using telemedicine technology to facilitate referral
would impact physician liability positively or negatively. Physician office system
certification programs claimed to mitigate physician liability, procurement and
financial risk when purchasing health information systems, but we did not anticipate

that such organizations could mitigate liability.
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1.5 Scope and Context

The dissertation and the supporting body of work described below constitute a
program of PhD study. Articles examined the effects of information and computing
technology adoption in Alberta primary care. Healthcare, of course, is an extremely
large industry and so the focus of these studies was the adoption of HIT in the
primary care sector. Primary care was the focus of these studies because it is here
where a great amount of systemic change is underway. Primary care is the place
where most people engage the healthcare system for their everyday health needs.
The author has had the great opportunity to work as a leader in a primary care

organization and to drive the changes implemented there.

Information and computing technology can refer to a wide range of topics within
computing such as networks, hardware and various other systems. This dissertation
examines the adoption of health information management systems, referred to as
health information technology, which is used to manage the health information of
patients in primary care physician offices. This program examines the tenuous
adoption period during which physician offices choose to adopt the technology all
the way through to its integration into physician office operations. A small study at
the end of the dissertation illustrates additional benefits that an HIT system offers a

physician office once fully integrated.

Although the focus of the studies is on information management systems in primary
care, it is necessary to consider other types of information technology from other
care settings such as physician order entry systems, pharmacy systems, and hospital
admissions systems to complete the study. To support the understanding of HIT
adoption in Alberta’s primary care system, this author, as primary researcher,
undertook broad studies designed to gather information from other jurisdictions and
other domains of care. Healthcare policy is often a national, public agenda, and
therefore the studies detailed below took an international view to provide the

perspective needed to evaluate and inform HIT adoption here in Alberta. The
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dissertation provides comparison with the United States because of the proximity of
the two countries. The technology adoption experience in other domains of care
was also studied because that adoption experience could inform the understanding
of technology adoption in primary care. Although our focus is to understand the
adoption of HIT in family practice, we examined the adoption of electronic health
records (health information systems that manage patient health information across a
whole jurisdiction) because we believed that the technology adoption experience at
the jurisdictional level informs and affects the adoption experiences at the staff level

in a physician office.

Without diminishing the role of other contributors, the author of this thesis (a PhD
student) played the leading role in developing the research questions, study designs,
research methodology as well as in the study execution, data gathering, analysis and
report writing processes. Co-authors contributed to these studies by reviewing study
designs, data analysis and manuscripts. The author acknowledges and thanks his co-

investigators for their valuable contribution in these studies.

1.6 Methodology

This PhD program of study started with participation in several courses to inform the
author’s knowledge of healthcare related topics. Courses, seminars and self-directed
study reviewing the topics of healthcare technology, healthcare systems, healthcare
policy, intellectual property, ethics and research methods formed the foundation of
this work. Course deliverables were used as opportunities to dissect issues in HIT
adoption and to occasionally report detailed findings in scholarly publications.
Experimentation with different forms of research was used to develop knowledge of
research methods. Literature searches, interview-based investigations, statistics,
sampling and other research methods were practiced. Papers were designed to
answer interrelated questions which supported the research questions. The studies
afforded the opportunity to confront different healthcare system participants

(physicians, specialists, patients and payers) to understand technology’s influence
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from their point of view. The research afforded the opportunity to work with many
different co-authors to practice scholarly writing and research as well as to learn
from others’ research experience. Several conferences and seminars offered the
opportunity to deliver speech and poster presentations, where the ideas presented

in this dissertation were tested and defended with other experts in the field.

1.7 Document Structure

The Background section describes a number of relevant concepts which, collectively,
describe the environment into which HIT is inserted. Brief descriptions of healthcare
financing, primary care reform, physician office operations and various forms of HIT
are provided for context. The Methods section describes the approach taken to
gather information for the program of studies, but also details the approach taken in
the individual studies which inform this dissertation. The main body of this
dissertation provides an integrative analysis of factors which affect or are affected by
HIT adoption, answering the research question: “What is the effect of information
and computing technology on healthcare?”. Chapter 4 examines how HIT changes
the culture and workflow of healthcare organizations and explores how these socio-
technical conflicts can compromise HIT adoption. Implementation approaches,
implementation risks, human factors in physician-patient communication, financial
considerations and the implications of adoption for quality of care are examined in
detail. Chapter 5 compares the experience of implementing jurisdictional electronic
health records with the experience of implementing electronic medical records in
physician offices. New responsibilities accrue to healthcare organizations when they
commit to delivering a provincial electronic health information system. Physician
offices take on further responsibilities when they adopt physician office systems.
Certification organizations help manage the risks of adoption for both levels of the
health system. Chapter 6 examines how HIT can facilitate improvements in physician
office efficiency. Advanced access suggests that proper assignment of physician
office tasks can help to match physician office supply to patient demand. HIT can

facilitate efficient use of office resources by including the patient in the healthcare

Page 7



What is the effect of information and computing technology on healthcare? D. Ludwick
A PhD Thesis V6.4, September 30, 2009

delivery process. Chapter 6 illustrates how a self-service appointment scheduling
system supports the reallocation of administrative resources to help make the
physician office run more efficiently, thereby increasing its capacity to address
demand for care. Chapter 7 takes an in-depth look at how HIT adoption changes the
role of physicians. Adoption requires physicians to step into the roles of project
leader, procurement manager, network administrator, privacy officer, process
analyst and even software designer. Chapter 8 concludes the discussion by
answering the research question, critically reviewing the work presented in this

dissertation and recommending future studies.
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Chapter 2 - Background

2.1 Healthcare Supply and Demand

Many societal and healthcare industry factors are creating a gap between patients’
rising demand for primary care and physicians’ capacity to supply it. Two of these
factors, both prevalent in primary care, are obesity and the aging population.
Canada’s population, like many western countries is rapidly aging. In the next ten
years, the number of Canadians over 55 will rise from 22% to 32% [1]. By 2041, 22%
will be over 65 [2]. As people get older, bodily systems deteriorate resulting in an
increased need for healthcare [3]. It should be no surprise that per capita spending
on health is almost 5 times greater for those over 65 than for those who are younger
[4, 5]. In 2000, $97.7 billion was spent on healthcare for those over 65 who only
made up 12.5% of the population [6]. In 2006, Canada’s health expenditures rose to
10.5% of the national gross domestic product [5], higher than the 8.9% average in
other Organisation for Economic Co-operation and Development (OECD) countries
[7, 8]. The American situation is similar [9]. By 2020, healthcare spending in the US
will rise to 21% of the national GDP [10]. A similar situation is seen in the Canadian
context. Health expenditures will rise from 31% to 42% of total provincial and
territorial governments’ revenues by 2020 [1, 6]. By 2026, seniors are expected to
make up 21% of the population and consume a staggering 60% of healthcare

expenditures [6].

Demand for primary care is not just driven by aging, but also by the growing
incidence of obesity. Adult obesity is not the only concern; obesity is growing in
children too [11, 12, 13]. In 2004, 6.8 million Canadians aged 20 to 64 were
overweight and another 4.5 million were obese [11, 14]. By 2007, this number had
grown substantially to 8 million or 32% overweight Canadians [15]. Although not
directly linked as a cause, obesity, the result of a culture of convenience, is at least
correlated to several morbidities, including chronic diseases [16]. Chronic disease

management is an ongoing responsibility for the family physician and their patient.
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The increasing demand for care must be met with a greater supply. However, care
providers are aging too. In the 3 short years between 2004 and 2007, 45 year old
family physicians rose from 61% to 65% of the physician population [6, 17]. During
the same period, 55 year old physicians rose from 30% to almost 33% of the
population [18]. Physicians aged 21 to 35 declined from 21.6% to 10.5% of the
physician population between 1985 and 2005, whereas the proportion of 55 to 64
year old physicians increased from 18.1% to 21.0%. Canada’s health workforce is
aging and retiring earlier and the average age of the remaining population is
increasing [17, 19]. Retirements have risen steadily over the past decades, from 300
in 1981 to more than 800 in 2000 [20], corresponding to a retirement rate of 1.2% in
2000 which was expected to reach 3.1% by 2006 [21]. This, in part, has caused the
density of practicing doctors in Canada to stabilize near 2.1 per 1000 people over the
last 20 years when the average OECD physician population has risen to 2.9 per 1000
people [22]. No wonder, in 2007, 15% of Canadians aged 12 or older reported that

they did not have a regular medical doctor [15].

Not only is Canada undersupplied with family physicians compared to OECD
countries, but “the number of available spaces [in family medicine] has exceeded the
number of candidates specifying this as their first preference for many years” [19]. A
shortfall in medical school enrollments is expected because of increased training
requirements, higher average tuition fees [23], and increasing certification
requirements due to more health professions being regulated [19]. Alberta hasn’t
been able to meet the targets it set out to increase physician patient ratios, which
currently hovers below 1 physician per 1000 people [24]. Trends in the generational
mix add further downward pressure on healthcare supply. Older physicians are
narrowing their practice scope [23] and younger physicians are working fewer hours
[19]. Although female physicians currently represent only 30% of the physician
workforce [22], the share of female medical school enrollees is becoming higher
(58% of all enrollments in 2006/07 compared to 42.8% in 1986/87 and 14.3% in

1968/69) [22]. Female physicians are more likely to take time off for family and are
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less likely to work overtime [19, 24]. Considering the long hours of their
predominantly male predecessors, a noticeable drop in the hours of service from

young physicians can be expected.

The mismatch between soaring healthcare demand and eroding healthcare supply
produces waitlists. Often, people who can’t see a healthcare clinician resort to walk-
in clinics or emergency rooms [15]. Of course, this is not just a Canadian
phenomenon. In the past, as much as 40% of American emergency department visits
were not urgent [25, 26]. Waiting too long may worsen patients’ health [27]. Long
waits also affect the performance of the healthcare system. When too many people
wait, extra costs are sometimes incurred from managing the waitlist [27]. Waitlists
in primary care cause patients to leave the queue and seek care through alternative
channels, which adds to the cost since it is often most cost effective (from a health
system perspective) if physicians see their own patients [28]. Many OECD countries
have made waitlist management a significant publicly funded agenda [29]. In
Canada, the federal government created the $5.5-billion Wait Times Reduction Fund
to reduce wait-times [30]. Ontario unveiled a $2.1 billion strategy to improve
workflow, improve safety, cut wait times and give diabetic patients an electronic

health record by 2012 [31].
2.2 Healthcare Systems

2.2.1 Financing

Healthcare is a public agenda for many countries. Healthcare funding often comes
from  taxation in  national or secondary levels of government
(provincial/territorial/state/region/county/municipality). Where the national
government collects tax dollars and where care is delivered from secondary levels,
transfer payments or grants are paid to secondary governments to finance
healthcare delivery [32, 33, 34, 35]. The amount of funding is based on objective
criteria such as population, socio-economic status, health status or geographic

location [33, 36]. Additional healthcare dollars are sometimes collected by
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secondary governments or care providers to supplement or complement the funding
provided through public channels. Co-payments, private health insurance premiums,
public health insurance premiums or other user charges [32, 34, 37] provide financial
support for the health system but also serve as a method to motivate desired
behaviours in the health consumer. In Canada, healthcare is devolved to the 13
provincial and territorial governments. Although each provincial health ministry
must provide medically necessary services within the confines of the Canada Health
Act, each government can take some liberties to design a health system to best meet

the needs of their constituents.

Figure 2-1 below summarizes the funding mechanisms of the Canadian healthcare
system (which varies from province to province and territory). The highlight of
Figure 2-1 is the bottom right hand box that illustrates the relationships within the
public system. Two orange boxes at the bottom of this section illustrate patient
entry points for the public health system. Patients ideally enter the healthcare
system by visiting their primary care provider. In cases where access to the family
physician is not timely, they visit an emergency room. From there, patients may be
transferred to other care services in the system. The mode of transfer implies
different responsibilities for the next service involved in care delivery. For example,
family physicians might consult other health care providers (OHCPs) to get a second
opinion on a complaint. The consultation does not imply a transfer of care
responsibility to the OHCP. Rather, the OHCP provides an opinion to the family
physician, who has the choice to follow the direction implied by the opinion. During
the consultation, the family physician remains in control of the continuity of care.
Alternatively, the family physician may wish to refer the patient to a specialist for
specialty treatment. A referral constitutes a formal transfer of care to the specialist,
who then takes over delivery for that specific episode of care. Once complete, the
specialist reports results back to the family physician, returning the patient to the

family physician for continued general care. In this way, family physicians exert an
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immense, but distributed, amount of control in the health system by guiding and

navigating the health system on behalf of their patients.

Canada’s Healthcare System
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Figure 2-1: Canada’s Healthcare System

In many countries, the public purse provides access to primary care physicians [33,
34, 35, 38, 39, 40], specialty care [33, 34, 35, 38, 39, 40], hospital care [33, 34, 38,
41], emergency services [33, 34, 38, 39, 41], psychiatry [34, 35, 38], and palliative
care [33, 39]. This system design places the jurisdictional government in the role of
the single payer for these insured services (access to long-term nursing home care,
dentists, physiotherapists, pharmaceuticals and other non-medically-necessary
services are often paid through a mix of public reimbursement, co-payments or

private insurance). The one country which diverges significantly from the single
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payer model is the United States. Its proximity to Canada, the comparable
decentralized models and the ongoing debate for a privatized Canadian healthcare
model warrants a brief review of the American health system. Americans spend
more time in the presence of their family physician than other countries [42]. The
American health system is a multi-payer mix of for-profit and non-profit private
healthcare delivery organizations financed by non-profit, for-profit and government
administered insurance organizations [43]. American hospitals are owned by private
for-profit and non-profit organizations as part of a private health system. There are
hundreds of individual health systems which include primary care offices, specialty
services, hospitals, emergency rooms, diagnostic services and all of the other

components needed to run a health system.

For people under age 65 (262.6 million people in 2007), healthcare insurance is often
provided as an employment benefit. In 2007, 61% of the non-elderly population was
insured through employer-sponsored programs [44, 45]. Employers select the
insurance companies and the insurance benefits [46] creating an employment
package to attract high quality employees to their company. However, these
selections are not always the best match for all employee needs. Employers will
often cap their contribution to health costs to control their overall labour expenses
[46] (which, nationally, currently sits at an average of 10.7% of payroll [47]). This
leaves some of the expense for healthcare directly in the hands of the employee.
Rising healthcare costs, insurance premiums, out-of-pocket healthcare costs and
narrowing health plan coverage are making healthcare more difficult for insured
workers to afford [48, 49]. In fact, roughly one third of those who work for
organizations with fewer than 25 employees are uninsured [50]. “The allocation of
labour in the economy is distorted by productivity-killing job lock, as employees
spurn jobs in these smaller companies, which create about 80 percent of new jobs”
[50]. Compared to a single payer system like Canada, the costs of the US healthcare
system are enormous. In 2005, expenditures were twice as high in the US as in

Canada (US$6697 per person compared to US$3326 in Canada) [51] which still left a
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substantial portion of the population without any health coverage at all (18% or over
50 million Americans were uninsured) [44, 45, 47, 52] as well as a substantial portion
of underinsured people [53]. Some of this systemic cost comes from high overhead
costs that are duplicated in insurance companies [54, 55]. Other costs include higher
administrative costs, higher physician pay, higher drug costs, higher profits for
private healthcare organizations, as well as, more cost due to heavy reliance on for-

profit providers and insurers [49].

In addition to the many private health systems, the US has four government run
health insurance programs which have some characteristics of single payers (at least
for their specific beneficiaries). Medicare is the single payer, government
administered health insurance program for the elderly and disabled. The program is
financed by federal income tax and covers hospital services, physician services and
drugs [56] for seniors. Medicaid is a state administered insurance program, funded
by state and federal taxes, for the very poor under age 65. Wealth is not the only
measure of eligibility. Gender, pregnancy, assets and disability also factor in [57].
The State Children's Health Insurance Program (SCHIP) provides health insurance
coverage for children whose families are too wealthy for Medicaid but too poor to
acquire private health insurance. It too is financed by state and federal taxes with
premiums made available to eligible beneficiaries [43, 58]. The Veterans
Administration is a federally administered, tax funded, single payer program for

health insurance for US veterans [59].

Insurance is a common way of financing healthcare. The countries studied here all
possess some form of insurance. Health insurance is a method of distributing the
financial risk associated with variation in individuals’ healthcare expenditures.
Insurance works by pooling healthcare costs and distributing them in various ways.
Insurance distributes costs over time (through the periodic payment of premiums),
risks (through premiums paid by healthy and unhealthy people) and individuals [40]
so that the total burden of healthcare is not excessively borne by any one individual

or organization. Public insurance consists of premiums paid out of tax dollars to a
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pool held by the government (single payer) which is then used to finance healthcare
delivery to constituents. In Canada, roughly 70% of healthcare delivery is financed
through public healthcare programs [40]. Private insurance occurs when individuals
pay a private company to provide healthcare coverage. Premiums, paid on a periodic
basis, are pooled by the insurer to cover healthcare costs of its members. Both the
public and private financing mechanisms involve prepayment of premiums from a
wide range of individuals (healthy and unwell) to create pooled funds in advance of
receiving care. Other models also exist. In their simplest form, medical savings
accounts are like bank savings accounts. Individuals prepay into medical savings
accounts and draw on those funds to finance their healthcare costs. Medical savings
accounts are owned by individuals. Thus, these accounts do not pool premiums
across individuals or risk; only over time. Medical savings accounts tend to reduce
public healthcare expenditure by transferring some of the financing responsibility to
individuals [60]. Out-of-pocket expenses are made by individuals at the time of care.

Out-of-pocket expenses do not pool premiums over time, risk or individuals.

Jurisdictions design their public and private health insurance programs to provide a
portfolio of financing options. Jurisdictions employ a mix of duplicate,
complementary and supplementary private insurance to drive desired consumer
behaviour. Duplicate coverage is private insurance that offers coverage for health
services already included under public insurance. It may offer access to different
providers or levels of service [40], not accessible from the public system. In Canada,
duplicate coverage is prohibited for all publicly funded, medically necessary care.
Other countries incent patients to purchase private health insurance for various
points in the health system [40]. Complementary coverage is private insurance that
provides coverage for residual costs from publicly funded health services (portions
not covered or only partially covered by public insurance) [40]. Health Canada
prohibits complementary insurance for publicly insured services [40].

Supplementary coverage is private health insurance that provides cover for health
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services not covered by the public system [40]. Obviously, most countries permit

such coverage [40].

2.2.2 Decentralization and Privatization in Healthcare

Countries may involve the various levels of their government in finance,
administration, and clinical decision making activities of healthcare policy and
delivery. In the healthcare context, decentralization refers to the degree to which
decision making power is transferred from the central, federal governing body to the
more local authorities for purposes of operating the healthcare system. The degree
to which a country chooses to decentralize healthcare policy and delivery is a
function of the values of its constituents (e.g.: Canadian equity vs. American
individualism) [61]. Synonyms for decentralization include the words devolution, de-
concentration and delegation, although some authors will differentiate these words
by exactly what responsibilities have been delegated and to whom. Despite recent
policy change in Alberta [62], Canada has a relatively decentralized healthcare
delivery model. Healthcare delivery is devolved to the 13 provinces, each
representing distinct healthcare systems [55]. Many provinces have further
devolved care delivery to regional health authorities (RHAs). The countries discussed
in this paper have varying degrees of decentralization in their healthcare delivery
systems. Since the various healthcare systems studied here are controlled at
different levels of governance, the word “jurisdiction” is used to refer to the entity

with responsibility for health information system policy and operations.

Decentralization (vs. centralization) is a vigourously discussed policy topic.
Centralization and decentralization should be seen as a continuum along which
countries trade off advantages and disadvantages according to the values of the
population and the objectives of their healthcare agenda. In healthcare,
decentralization is typically associated with more localized patient -care.
Decentralization typically results in a rationalization of health policy and strategy to

the context of the local people. Sometimes a centralized approach may cause
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confusion and irrelevance when central policies are delivered in the localized
context. On the other hand, centralization may offer some efficiency, such as the

cost savings anticipated with the centralization of administrative functions.

An interesting diversion is the concept of privatization as a form of decentralization.
If decentralization, devolution or delegation refer to the transfer of decision making
authority from the central government to more local forms of government, then
privatization may be considered as the delegation of tasks, decision making power
and operations to the private sector. Privatization does not imply an abdication of
decision making power by the public; it just takes a different form. In the public
healthcare model, the voice of the paying public is heard through their vote at
election time. The public may also exert socio-political influence through lobbying
once the elected parties reach office. In the private healthcare model, economic and
competition drivers control the market. Consumers exert control each time they
open their wallet to pay for user fees, co-payments, or private insurance. One way
to measure privatization is to examine the amount of healthcare expenditure made
within the private sector. In this regard, Canada and Australia have relatively
privatized healthcare systems, each with roughly 30% [2] of their healthcare dollars
spent in the private sector (although they achieve privatization in different ways). If
privatization is a measure of decentralization, the American healthcare system might
be considered the ultimate decentralized system. In 2006, $723.4 billion or 66% of
US healthcare spending came from private insurance [47]. By comparison, both
Sweden and Denmark have less privatization (both with roughly 15% of healthcare
expenditures [2]), most of which comes from out-of-pocket point-of-care payments.
It is here where privatization as a measure of decentralization breaks down. Sweden
and Denmark have relatively low private health insurance financing mechanisms, but
both remain a relatively decentralized health system because of the immense
decision making power held by Swedish county councils and Danish regions
(considered secondary levels of government) in healthcare delivery. New Zealand’s

funding system lies somewhere in the middle with roughly 78% of health care
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spending coming from public sources [63]. New Zealand adults must co-pay for visits
to their family physician implying a stronger privatization component as well as some
controversy. Some poor New Zealanders are unable to pay for services even though
it is usually the poor who require more care [64]. Community cards, reduced fees
and subsidies for the poor, chronically ill and children are designed to address these

concerns [63].

The degree of decentralization (vs. centralization) is manifested in and affects the HIT
agenda since information technology is usually considered part of the administration
of a healthcare organization [65]. As will be illustrated later in this dissertation, the
degree of jurisdictional decentralization has an effect on how HIT is adopted within a

country.

2.3 Domains of Care

In most countries, primary care is where patients engage their health system [66,
67]. Primary care is where more people receive care than in any other clinical setting
[68]. Primary care physicians (PCPs), also called family physicians (FPs) or general
practitioners (GPs), have the broad knowledge of medicine needed to tackle the
wide range of health problems their patients present every day. Generally, primary
care visits are short (no longer than one hour, but often shorter than 20 minutes [69,
70, 71]). When family physicians require more information to service their patients,
they consult specialists, diagnostic services or OCHPs to acquire more detailed
information about the patient’s condition. Specialists are medical doctors who have
received training, education and experience in a specific branch of medicine and are
typically paid on a fee-for-service basis in Canada. When a FP refers a patient to a
specialist, the physician transfers responsibility for care to the specialist. This is
called secondary care. The specialist is responsible for diagnosis and intervention.
The specialist may report back to the FP after treatment so that the patient can
continue to be managed by their family doctor. Sometimes a FP may simply wish to

consult a specialist for additional information or a second opinion on a patient’s
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condition. In the case of consultation, no responsibility for care is transferred. The

FP remains responsible and liable for care delivery.

In Canada, a disparity exists between FPs and specialists, which seems to be caused
by education, remuneration, workflow and job design differences between the two.
Specialists require more education to be certified. Specialists are paid on a fee-for-
service basis, but rates are often much higher than those billable by FPs. In some job
contexts, specialists do not need to pay overhead from the gross revenue generated
by their billings. They practice in a ready-made job context where administrators
and support clinicians are provided by hospitals or universities. FPs are paid on a
fee-for-service basis but practice as small business owners. They must find office
space, hire and pay support staff and manage through other fundamental business
responsibilities characteristic of any Canadian small business. In some respects, they
may have more business freedom than specialists, although they pay for it through

higher overheads.

In Alberta, access to specialized medical care can be challenging for both patient and
referring offices alike [72]. Patients are allowed to self-refer to specialists, but
specialists are not remunerated well for this type of referral, therefore, practically all
referrals come from GP offices [73, 74]. Specialist referral can be an onerous process
for physician offices. Specialists have limited capacity to manage the large volume of
referrals [75]. Most have developed specific fax or phone based processes to control
the quantity and workflow of accepted referrals. These processes shift significant
responsibilities back onto GP office staff, who spend considerable time coordinating
the referral process [75]. Interestingly, a recent analysis of a decennial survey in
south-western Ontario illustrated a relationship between the ease of the referral
process and the timeliness of response back from specialists with FP job satisfaction

[75].

Although the interdisciplinary dynamics don’t necessarily exist, a similar workflow

can be seen between surgeon and pathologist when a surgeon consults a pathologist
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regarding the health status of a surgical patient. Pathologists are specialists who
examine body tissues to make a diagnosis. A general surgeon consults a pathologist
by providing a specimen, excised in surgery, to determine the health status of that
specimen. In this case, the outcomes of the assessment are provided back to the
surgeon who uses the information in forming an overall assessment of the patient’s
health status. In turn, the surgeon informs the FP to determine the care pathway to

be taken.

Acute care is medical care administered for emergent, serious injury or illness, or for
recovery from surgery. Acute care is care provided on an inpatient basis at an
intensive level by a facility (hospital or emergent care centre) licensed and accredited
to provide such services [76, 77]. Medical conditions requiring acute care are
typically episodic, periodic or temporary in nature. Patients come to the hospital
with acute illness episodes for complex issues that can no longer be managed in an
outpatient setting. In contrast to primary care visits which may last less than an

hour, patients may stay at the hospital for several days or weeks [78].

If acute care is responsible for managing emergent, episodic conditions, then primary
care largely remains responsible for managing chronic disease. Chronic diseases are
diseases of relatively long duration and generally slow progression. Some diseases,
once acquired, cannot be cured. Chronic diseases (such as heart disease, stroke,
cancer, chronic respiratory diseases and diabetes) are, by far, the leading cause of
mortality in the world, representing 60% of all deaths [79]. Out of the 35 million
people who died from chronic disease in 2005, half were under 70 and half were
women [79]. The “epidemic” of chronic disease [11] requires a different approach to
care management than what acute care and even traditional primary care permits.
The long lived nature and slow progression of the diseases require care providers to
engage patients in their own care. More time is required to educate patients so that
they and their families (family members often become caregivers) can assist in
disease management. As a result, more office time is required to manage and

educate patients with chronic diseases than other care circumstances [3].
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Community care usually consists of a series of programs delivered to a designated
population with specific public health needs. Community care is provided outside of
a hospital to citizens who may be older, financially incapacitated, mentally
incapacitated or physically incapable of caring for themselves but still wish to live on
their own. Home care programs are similar to community programs but are targeted
at individuals who wish to remain in their homes for as long as possible [80].
Examples of community care and home care programs are rehabilitation programs,
personal care programs, home support programs, caregiver relief, adult day
programs, security checks and palliative care programs [81, 82]. Long Term Care
(LTC) is care provided to people who are no longer able to care for themselves. LTC
typically refers to care provided in seniors’ homes to seniors with physical or mental
disability [83]. Community care, home care and long-term care services are often
provided by private for-profit and non-profit agencies in conjunction with RHAs or

health ministries of secondary governments.

2.4 Primary Care Reform

A series of reforms have been undertaken in many countries to address the
divergent trends in healthcare demand and supply at the primary care level. Primary
care reform consists of several strategies to improve accessibility and continuity of
care. In 2000, Health Canada implemented the Primary Health Care Transition Fund
(PHCTF). The purpose of the PHCTF was to fund provincial and territorial efforts to
implement sustainable, large scale change in primary care delivery [36]. The

objectives of the PHCTF are:

e Toincrease the number of people with access to primary care;

e To increase health promotion, disease and injury prevention as well as
management of chronic disease;

e To expand primary care services to 24 x 7 access;

e To provide access to the most appropriate care, which is best accomplished

through interdisciplinary teams; and
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e To ensure healthcare is coordinated and integrated up and down the

complete care pathway [66].

Provinces and territories have implemented many programs to address the above
objectives. Programs have included the implementation of interdisciplinary team
care, expanded responsibilities for non-physician clinicians, changes to primary care
pay models, aggressive healthcare promotion, disease prevention and injury
prevention, rostering or assigning patients to designated physicians, increases in the
number of community based 24 x 7 care centres and implementation of telehealth
programs to provide access to services from a distance [36, 84, 85]. The following

sections review primary care reform strategies relevant to the adoption of HIT.

2.4.1 Interdisciplinary team based care

Interdisciplinary teams are one of 5 key strategies under the PHCTF used to
implement reform in the Canadian health system [66]. An interdisciplinary
healthcare team is a team of nurses, dietitians, pharmacists, various therapists,
mental health counsellors, and other clinicians who work together with the physician
to provide care for patients. Physicians are considered part of and leaders of the
interdisciplinary team. Interdisciplinary care improves patient care, health
outcomes, access to health services, recruitment and retention of health providers,
and is a more efficient use of health human resources [36, 86]. Under this strategy,
the physician becomes the primary resource for assessment and diagnosis [86].
Diagnosis is a challenging task and makes the best use of physician skills, education
and experience. Once diagnosed, the physician can engage other members of an

interdisciplinary team for patient education, on-going monitoring and management.

The interdisciplinary team strategy is an integral part of primary care reform.
Advanced access (described in more detail in Section 2.5 and later in Chapter 6)
advocates that physicians delegate non-physician clinical tasks to other disciplines so
that physicians can perform the tasks that only they are qualified to perform. The

interdisciplinary team leverages the expanded scope of practice that nurse
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practitioners and pharmacists have recently received. Both nurse practitioners and
pharmacists have recently acquired the ability to prescribe drugs or take other
interventions.  Nurse practitioners perform some diagnostic procedures and
treatments including administering some medication [87]. The Ontario Ministry of
Health and Long Term Care is even implementing nurse practitioner-led clinics to
provide better care to unattached patients, to educate patients about disease
prevention and health promotion, as well as to help navigate the health system [88].
Pharmacists not only dispense drugs but also manage conflicts with the rest of the
patient drug regimen or allergies. In some provinces, qualified Canadian pharmacists
now have the ability to prescribe drugs, a role previously bestowed on them in other
countries [89]. Despite their advantages, interdisciplinary teams are not a perfect
solution to the problem. They have significant communication challenges.
Differences in education, socio-cultural background, perspectives on healthcare and
different approaches to healthcare delivery can cause conflict within the team [20,
90]. Health Canada has initiated its Pan-Canadian Health Human Resources Strategy
which contains an agenda to improve interdisciplinary collaboration through
interprofessional education. Health Canada expects to enhance patient care and
team performance by bringing interdisciplinary team members together through

structured problem solving, decision making and socializing [90, 91].

Many jurisdictions have made significant investments in interdisciplinary strategies.
In British Columbia, Integrated Health Networks (IHNs) are formal partnerships
between physicians and health authorities to provide an integrated approach to
primary care delivery. BC claims that integrating care from a variety of healthcare
providers can reduce pressure on the BC health system and meet the individual
needs of the patients better [92]. Ontario’s Family Health Teams (FHTs) also use a
team approach to care delivery [93]. In FHTs, healthcare professionals work
collaboratively to provide comprehensive, accessible and coordinated family
healthcare services to a rostered group of patients. The Ontario Ministry of Long

Term Care’s goal is to specifically address the healthcare demand presented by
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unattached patients [94]. Entering 2009, 7.5% of Ontarians could not find a family
physician [95]. Twenty three percent of Ontario family physicians participated in 152
FHTs [95]. Other jurisdictions have been instrumental in formalizing interdisciplinary
team care. New Zealand’s Primary Healthcare Organizations (PHOs) are integrated
healthcare delivery organizations designed to provide essential primary healthcare
services to an enrolled population. Again, PHOs integrate physicians, nurses, health
promotion workers, dietitians, pharmacists, and other care providers to serve the
health needs of their enrolled populations [96]. Primary Care Trusts (PCTs) from the
United Kingdom differ from IHNs and FHTs. Instead of being partnerships or joint
ventures with the government or health authority, PCTs carry their own budgets and
overriding priorities set by the associated Strategic Health Authority and the
Department of Health [97]. PCTs are much bigger and more powerful than IHNs,
FHTs and PHOs. About 80% of the NHS’s budget flows through PCTs [98], whereas
IHNs and FHTs are much smaller entities. Australia is still developing its primary care
reform strategy [99, 100, 101]. Closer to home in Alberta, Primary Care Networks
(PCNs) are a joint venture between a local group of family physicians and the local
RHA to improve access to care for a defined, usually geographically contained, but
unrostered, group of patients [67]. PCNs provide a team approach to providing
primary care and thus most PCNs contain the same interdisciplinary team members
adopted in other jurisdictions. Some PCNs have positioned themselves strategically
to play a role in facilitating specialist referral and HIT adoption. Several PCNs have
adopted specialist linkages programs that help FPs refer patients to specialists. Some
PCNs have started to host specialist clinics where specialists come to PCN clinics on a
periodic basis to see patients in the context of the interdisciplinary team [102, 103,
104]. Several PCNs have also hired dedicated IT resources to facilitate the adoption
of technology within the PCN but to also provide technical support to physician
offices. As with the other jurisdictions described here, physician offices remain

independent businesses in the healthcare system.
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2.4.2 Changes in remuneration models

Time is physicians’ most valuable asset [105] and remuneration is recognition of this.
In primary care, payment reimburses FPs for their time and covers overhead costs
(rent, insurance, furniture, administrative staff, clinical staff, medical supplies, etc).
Primary care in Canada is mostly made up of private practice physician offices. Most
Canadian FPs are paid on a fee-for-service basis [106]. Table 2-1 shows the payment
methods used to pay GPs in Canada, the United States, the United Kingdom,
Australia, New Zealand, Denmark and Sweden followed by a comparison of physician

office system adoption levels for these countries.

In recent vyears, jurisdictions undergoing primary care reform have examined
remuneration models to determine if they could be used to change the way care is
delivered. The following subsections illustrate the strengths and drawbacks of a
number of remuneration approaches. As will be illustrated, different pay methods
offer different behaviour incentives, some of which may be more conducive to
supporting primary care reform and HIT adoption. There is also a relationship
between physician remuneration (their primary source of income) and physician
office reimbursement models used to facilitate and incent the adoption of HIT.
Chapter 5 explores the relationship between remuneration policy and
reimbursement strategies to understand how they combine to facilitate HIT

adoption.
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Table 2-1: GP remuneration method and physician office system adoption

Jurisdiction Canada UsS UK AUS NZ Denmark Sweden
GP Fee-For-Service 90%? 19%<d 30%" 100%i" 15 to 70%non 20%¢
Payment 30%"m
Salary/ARP 63%¢d 70 to
90%ar
Capitation 4% 50%"e 70 to 30%n° 10% to
85%'m 30%¢ar
Sessional/Hourly
P4P/Quality Based 20 to
Pay 25%hi
Blended
Estimated physician office 26%" 24 to 89b to 80k to 92k to 99%pn 90%s+*
system adoption 28%¢ 99%:en 98%:e 100%:e" t0 97%"

a. Carmel M Martin and William E Hogg, How family physicians are funded in Canada, Medical Journal of Australia, Volume 181, Number 2, 19 July
2004

b. The College of Family Physicians of Canada, Canadian Medical Association, The Royal College of Physicians and Surgeons of Canada. 2007 National
Physician ~ Survey. National Results by FP/GP or Other Specialistt Sex, Age, and All Physicians. Accessed at:
http://www.nationalphysiciansurvey.ca/nps/2007_Survey/Results/ENG/National /pdf/Final%20Posted%20National %2 0Level %20Table%20Set
/NPS.2007.National.Results.Binder.Final.pdf. Accessed 2008 December 11

c. Larry Green, How family physicians are funded in the United States, Medical Journal of Australia, Volume 181, Number 2, 19 July 2004

d. American Academy of Family Physicians, Practice profile of family physicians by family medicine residency completion, December 31, 2007,
Accessed at: http://www.aafp.org/online/en/home/aboutus/specialty/facts/4.html. Accessed 2008 December 11

e. Ashish K. Jha, David Doolan, Daniel Grandt, Tim Scott, David W. Bates, The use of health information technology in seven nations, Int. ]. Med.
Inform. (2008), doi:10.1016/j.ijmedinf.2008.06.007

f. David P Weller and Alan Maynard, How general practice is funded in the United Kingdom, Medical Journal of Australia, Volume 181, Number 2, 19
July 2004

g. European Observatory on Health Care Systems, Health Care Systems
http://www.euro.who.int/document/e68283.pdf. Accessed 2008 December 11

h. Mark Ashworth and Roger H Jones, Pay for performance systems in general practice: experience in the United Kingdom, Medical Journal of
Australia, Volume 189, Number 2, 21 July 2008

i. Susan Maisey, Nick Steel, Roy Marsh, Stephen Gillam, Robert Fleetcroft, Amanda Howe, Effects of payment for performance in primary care:
qualitative interview study, ] Health Serv Res Policy, Vol 13, No 3, July 2008

j. European Observatory on Health Systems and Policies, Health Care Systems in Transition, Australia, Vol. 8 No. 5 2006, Accessed at:
http://www.euro.who.int/Document/E89731.pdf. Accessed 2008 December 11

k. Cathy Schoen, Robin Osborn, Phuong Trang Huynh, Michelle Doty, Jordon Peugh, and Kinga Zapert, On The Front Lines Of Care: Primary Care
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n. European Observatory on Health Systems and Policies, Health Care Systems in Transition, Denmark, Vol. 9 No. 6 2007, Accessed at:
http://www.euro.who.int/Document/E91190.pdf. Accessed 2008 December 11
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2.4.2.1 Fee-For-Service Payment

The Fee-For-Service (FFS) system is most common in remuneration system in Canada
and remains present in many international jurisdictions (advantages and drawbacks
of the FFS model are shown in Table 2-2). The FFS system is a retrospective system
that allows physicians to bill for each item of service they have provided to a patient.
In most systems, fees are determined through negotiations between the payer and

the profession association [107]. The FFS system is based on unique identifiers or
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codes which are assigned to each clinical task. Codes are assigned relative dollar
values to express their relative importance in care delivery. As the physician works
through the day, they and their administrative staff record the fee codes that are
chargeable for the patients that they have seen. Physician offices then submit billing

to the payer (the ministry of health) for payment.

Table 2-2: Advantages and Drawbacks of the Fee-For-Service Remuneration Model

Advantages Drawbacks

e Encourages service provision or physician e Requires detailed record keeping of procedures
productivity [107] performed and is disliked by payers due to high

e Motivates long working hours [107, 110] administrative costs and difficulties in budgeting [107]

e Encourages efficient time management [107] * FFS can result in over-provision of care, provision of

¢ May motivate performing of difficult procedures inappropriate services, or supplier induced demand
[107] [107]

e Cost efficiency of health technologies can be e Physicians have no incentive to perform un-
encouraged, if true costs are known [107] remunerated tasks, such as patient education,

e Reward is fair, if prices reflect relative value counselling, returning patient phone calls or
[107] correspondence [107]

e Increasing workloads are rewarded with ¢ Motivates fraudulent up-coding of visits and procedures
payment incentives [110] [107]

e Detailed record keeping provides a rich data e Motivates “ping pong” referrals between specialists
source [107] [107]

e Familiarity with the system by payers and ¢ Is not fair when fees are not reflective of relative values
providers yields high acceptance [107] [107]

e Work is clearly linked to payment [110] ¢ Rising healthcare costs, supported by FFS [107]

e Itissimple to understand. e Fragmentation and failures of coordination in

healthcare, supported by FFS [107]

e Remuneration is driven by volume [107]

* Fees associated with solitary services and activities
might not contribute to the overall care of the patient
or the achievement of targeted population health
outcomes [110]

e Some time-consuming services are inadequately
remunerated, e.g. chronic care management,
counselling or interdisciplinary collaboration [110]

e There is a lack of dedicated remuneration for team-
based activity [110]

When setting fees for services, estimates of resources used, time required to
perform a procedure, type of setting, level of difficulty, expected volume of patients
requiring the service and the level of provider training are considered [107]. Some
jurisdictions use multipliers as a way to systematically increase fees upon completion
of negotiations. Usually, a jurisdiction catalogues these fees in a schedule of medical
benefits which is used as a reference by physicians [74, 108]. A significant amount of

overhead costs exist in physician offices because physicians must track and archive
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their fee-for-service billings on a patient by patient basis. Even for solo practices,

this administrative function can be quite onerous.

Under the FFS system, physicians are independent contractors in a single payer
system (in Canada provinces are the payer/insurer for healthcare) [109]. The FFS
remuneration model has been present in healthcare for many years, and as a result it

is well documented in the literature.

2.4.2.2 Salaried Payment

Salaried payment is a prospective payment system which provides pay based on
units of time as opposed to units of production (visits) [68, 107]. Prospective
payment systems settle payment in advance of services rendered. Salary systems do
not directly consider the costs of production, activities performed, or time spent with
patients when determining the amount of pay. A salaried system could free a
physician to take the needed time to investigate, purchase and learn to use HIT

without significant lost revenue.

The salaried pay model suggests an important distinction in employment
circumstance. The salaried pay model implies an employer-employee relationship
exists between the payer and the physician [109]. Salaried pay structures require
employers to make the appropriate payroll deductions that would apply to any
employee. In Canada, Canada Pension Plan, Employment Insurance, federal and
provincial payroll taxes would apply. Additional deductions, such as pension plans
and other employment benefits, could be significant, but more importantly under a
salaried pay model, they could be involuntary [111]. Under a FFS model, physician
offices are generally incorporated, independent businesses with the physicians at the
helm. As with any business, business owners enjoy a significant degree of freedom
and independence which allows them to determine their own hours of work and
who they work with. As business owners, physicians can control when and how they

draw funds from the business to minimize their tax burden. Compared to the
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predominant and historical FFS system, salaried remuneration represents a radical

departure in employment circumstance for physicians.

Salary systems do not directly consider the costs of production, activities performed
or time spent with patients when determining the amount of pay. Since costs of
production and time spent are not considered in pay formulation, a salaried
physician is not incented to see any specific quantity of patients or provide a specific
level of care [112]. Furthermore, some physicians may decide to qualify the patients
which they choose to care for or even select fewer patients than they would under
the FFS system. “Cream skimming” or “cherry picking” refers to the practice of
accepting relatively healthy patients, while turning away relatively ill patients, to
avoid associated risks, amount of time taken for care delivery and related costs. Still,
salaried systems do have some advantages. Physicians can take more time with
patients, since there is no lost opportunity cost with delaying the next patient [109].
More time may engender better physician-patient relationships [107]. Physicians
can take the time to devise the most appropriate treatment plans. They have no
incentive to over-provide and they have no incentive to over-refer patients to
specialists. Salaried systems do not have the administrative burden of the FFS
system. Salaried payment offers physicians more predictable and sustainable
working hours, the possibility of employment benefits (health insurance, life
insurance, pension plans, dental plans and other benefits might become more
attractive to physicians as they age), the opportunity for paid holidays and time for
continuing medical education [109]. Salaried payment disconnects physician
remuneration from the number of patients seen by the physician in a given time
period (patient volume) and permits physicians to make more liberal decisions about

how they use their time.

Providers may engage in group patient consultations, or case conferences, the time
for which is difficult to justify under the FFS model [110]. Case conferencing is a
review of patient status in a meeting with members of the interdisciplinary team.

Case conferencing has become a more popular method of communicating about

Page 30



What is the effect of information and computing technology on healthcare? D. Ludwick
A PhD Thesis V6.4, September 30, 2009

patients with the advent of the interdisciplinary team and HIT. When case
conferencing, each discipline describes the patient’s health, proposed management
plan and expected prognosis from their perspective. Led by physicians, case
conferencing can be a powerful, but time consuming way of providing high quality

care for complex care patients.

2.4.2.3 Capitation Payment

Instead of paying physicians on units of work or on units of time, the capitation
model makes physicians holistically responsible to a panel of patients for a set
portfolio of services [113, 114, 115]. Physicians receive a defined dollar payment per
person per fixed time period [107]. The fixed fee can be flat or adjusted for various
risk factors. For example, it is well known that, age and gender alone predict about
70% of the utilization of primary care services [115]. Accordingly, physicians on
capitation payments may receive higher payment for older, female, rostered patients
with chronic disease diagnoses as these complex patients often require significant

time for proper care.

In a capitation system, physicians receive payment based on the number of patients
they have on their patient panel or patient roster. A patient roster is a list of patients
who are formally or informally enrolled in a practice or attributed to a healthcare
provider [107]. Formal enrollment occurs when a patient signs a clinic’s roster form
that indicates that they will seek care with their primary healthcare provider at that
clinic (except in emergencies) [116]. Physicians maintain a roster in a database and
use it to gain payment from the payer. In some ways, rostering obligates patients to
visit their primary healthcare provider before seeking care elsewhere [117, 118].
Informally rostered patients do not sign a roster form, but are attributed to care
providers based on a systematic formula. Since no form is signed, physicians may be
unaware of their true patient roster, unless they maintain their own list of patients.
Similarly, informally enrolled patients may not be aware they have been assigned to
a family physician for capitation payment purposes. There have been several models

used to assign patients informally to physicians. Atlas et al. developed a system of
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attribution based on the primary care provider designated on hospital registration
forms by the patient, the physician practice style, patient age, time since last visit
with the physician and the patient’s place of residence [119]. Alberta uses the 4-cut
method for informally assigning patients to physicians. The 4-cut method uses 4
criteria (single physician seen, most visited physician, last physician to conduct
physical exam or last physician seen) to allocate patients to physicians for purposes
of capitation payment [120, 121]. New Zealand provides capitation funding based on

a combination of health status, income, and age of patients [122].

Similar to salary, capitation payment is paid in advance of services provided
(prospective). For physicians with an established roster of patients, the capitation
payment system functions similar to salaried pay and, therefore, at least to some
degree, the behaviours, strengths and drawbacks of the salaried system are similar in
the capitation system [115]. Capitation generally discourages over-provision of care,
encourages physicians to allocate their time appropriately to patients, encourages
patient-provider relationship development and encourages cooperation with
specialists [107]. The capitation system is relatively easy to understand, and
although still requires some administrative tracking, is not as burdensome as
administrating a FFS system. Capitation based on a roster creates the incentive for
physicians to attract as many patients as possible to their office. Depending on the
payment structure, they may be incented to attract perfectly healthy patients, who
would never require actual care [107, 115]. Pay could equally be arranged to incent
physicians to attract relatively unhealthy people who require on-going care. In
Alberta, Alternative Relationship Plans (ARPs) possess many of the same qualities
and structure as capitation systems in other jurisdictions. Family physicians in

Alberta have the option to be paid via ARPs [113].

2.4.2.4 Sessional Payment
Sessional payment is another method of payment based on units of time. It differs
from salaried pay structures in that sessional pay is usually for temporary work

arrangements of relatively short periods of time, such as work done in an hour, day
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or week. Sessional payment is a retrospective time based pay method which is used
to engage physicians for work that is separate from their permanent work
relationship. One of the most frequent uses of sessional payment is to engage
psychiatrists in hospital team consultation or in direct patient consultation. In such
circumstances, the amount of time required with the patient may be quite
disproportionate to the amount of time acknowledged under the FFS system.
Sessional payment is often used by hospitals in paying physicians for "sessions" of
work related to specific services [123]. Family physicians are paid a sessional rate to
care for patients in community based emergent care centres where the patient
volume may vary dramatically from day to day [124]. In such circumstances, they
provide consultation services and have no control over scheduling or walk-up traffic.
Sessional pay may also be used to pay specialists for providing consultation services
to another professional. Thus, this pay model allows physicians to provide the
needed duration and intensity of care where FFS payment is insufficient or patient
volumes are unpredictable. Similar to salary and capitation, a sessional payment
model facilitates case conferencing with salaried clinicians in an interdisciplinary

team where the fee provided under the FFS model is insufficient for such work.

2.4.2.5 Payment for Performance

A relatively new form of compensation pays physicians for achieving performance or
quality goals. These pay structures respond to the concern that other methods,
especially FFS, focus more on volume rather than quality of work or outcomes [125].
The United Kingdom and some health systems in the United States integrate their
well-established pay for performance programs into their overall remuneration
packages [107, 126]. Alberta and Manitoba are initiating the development of pay for

performance mechanisms in their respective jurisdictions [127, 128].

The American privatized healthcare sector offers a unique opportunity to study pay
for performance because there are so many profit and non-profit funded programs
in this multi-payer healthcare system. In 1999, the Institute of Medicine released its

landmark reported entitled “Crossing the Quality Chasm: A New Health System for
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the 21st Century” which established 6 aims for quality improvement (safety,
effectiveness, consumer-centric, timely, efficiency, and equity) [129]. These 6 aims
form the basis for quality improvement in the United States. American pay for
performance programs use a variety of methods to reward physicians for achieving
targets. Positively oriented incentives such as fee differentials (percentage increases
in reimbursement when quality standards are met) and bonuses are increasingly the
models of choice (as much as 80% of P4P programs incent with bonuses [130]).
Negatively oriented penalties, such as withholds and penalties, are rapidly declining

in use.

American pay for performance programs focus on a range of performance measures.
Certainly, clinical measures are a primary focus for performance remuneration.
However, now as much as 50% of programs incent efficiency measures (such as the
number of inpatient admissions or rate of prescribing generic drugs) [130]. Forty two
percent of programs reward the use of electronic health records, patient registries
and electronic prescribing [130]. It was estimated that by 2008 there was to be more
than 160 US pay for performance programs covering more than 85 million Americans
[130]. The mix of measures and their relative weighting are highly variable between

programs since each program sponsor has different care goals.

Although the UK health system generally pays GPs through capitation models, a
ubiquitous pay for performance model has been implemented to improve quality of
care. The Quality and Outcomes Framework (QOF) is the UK’s performance
management and payment system [131]. Introduced in 2004, the QOF categorizes
performance criteria into 4 domains: clinical, organizational, patient experience and
additional services. A GP’s practice receives money for quality in two ways. The
practice negotiates the number of QOF points they are aiming for that year. A
monthly payment equal to the value of 70% of these points is prospectively made to
the practice. Remaining payments are made once the practice has actually achieved
the points. The more points the practice generates, the more pay [132]. QOF has

resulted in some improved health system performance. Even as early as 2004, the
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average practice achieved over 90% of its targets [133] suggesting strong motivation
to improve quality and access performance funding. That is not to say that it did not
generate some interesting behaviour. Many of the ratings were too rigidly
implemented, overly simplified performance assessment, and resulted in

manipulation of data or care circumstances to achieve targets [126].

Alberta, Ontario and Manitoba are also creating pay for performance programs.
Manitoba’s Quality Based Incentive Fund (QBIF) provides funding to clinics for
meeting quality targets on selected clinical process indicators from the Canadian
Institute for Health Information [127]. Once again, success within this program will
require physicians to use a health information system to achieve QBIF’s clinical
targets [134]. Ontario has also implemented blended models for its Family Health
Groups and Family Health Networks. The model incorporates pay for performance
incentives which incent care provided to defined patient populations (mental health,
palliative and senior patients) and unattached patients [135]. In 2009, 33% of
Ontario family physicians were paid through an alternative payment relationship
[95]. Alberta’s Performance and Diligence Indicators program is a pay for
performance program which will provide incremental remuneration to physicians
who meet indicator benchmarks [136, 137]. The recent amendment to the existing
Trilateral agreement provides funding to family physicians for two years, through

fiscal year 2010-11, who demonstrate substantive clinical improvement [138].

2.4.2.6 Blended Models

As expected, a blended pay model consists of components from all of the above
models. The purpose behind blending models is to design a pay system with
uniquely positive benefits while breeding out the drawbacks. As a result, blended
models represent an infinite opportunity to design a payment structure that meets
the performance needs of the jurisdiction. The pay for performance programs noted
above for the US, UK, Alberta and Manitoba are all, more accurately, blended
models, by virtue of combining pay for performance with capitation (UK and US) or

FFS (Alberta, Ontario and Manitoba).
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2.4.3 Promotion of health and disease prevention

Another key element in primary care reform is the promotion of health and disease
and injury prevention [66]. Many primary care strategies seek to address the supply
side of the healthcare economy. Health promotion and disease and injury
prevention seeks to affect the demand side by keeping people well and preventing
diseases from occurring [139]. Health promotion empowers people to make healthy
lifestyle choices and motivates them to take an active role in their own health.
Patient-centered care, defined as care that elicits, respects, and incorporates
patients’ wishes and maximizes patients’ subjective outcomes, is increasingly
recognized as an important dimension of healthcare quality [140]. Disease
prevention implements strategies to reduce the risk of disease, identify risk factors,
or detect disease in its early, most treatable stages. Examples of health promotion
programs are anti-smoking campaigns, anti-drug and alcohol addiction campaigns,

well baby clinics, well woman clinics, and flu vaccination campaigns [4, 122].

Health promotion and disease and injury prevention empowers and requires people
to take care of themselves. As we will see in the chapters that follow, HIT can be
used to facilitate the strategy by giving patients an electronic avenue through which
they can engage the health system. While technology can facilitate promotion and
prevention, it is important to acknowledge that not all patients have the confidence,
knowledge or aptitude to take on this responsibility. The most important factors
contributing to health disparity (income, education, jobs and a sense of control over
one's life [141]) would seem to be preconditions for patients’ confident use of HIT

when participating in the delivery of their own care.

2.4.4 Quality of Care and Healthcare Quality Assurance

Quality, in healthcare, refers to the degree to which healthcare is expected to
increase the likelihood of desired health outcomes [142]. Safety, a related concept,
is the prevention of harm to patients [143]. Healthcare quality assurance is a series

of processes designed to ensure the care is accurate and error-free. Quality of care
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relates directly to adverse events which erode the quality of health outcomes. Even
highly experienced and educated clinicians make diagnostic errors which can lead to
incorrect patient management including delays in treatment or the implementation
of incorrect treatment regimens [144]. Beyond diagnostic errors, there are also
adverse drug events and admissions errors that can lead to adverse medical events.
The Institute of Medicine in the United States reported between 44000 and 98000
deaths occur annually in US hospitals because of errors [130]. Davies et al. [145]
reported that 21% of 4119 patient charts screened in New Zealand hospitals
contained evidence of adverse events. Wilson et al. [146] reported that adverse
events were associated with 17% of hospital admissions in Australia. In Canadian
acute care hospitals, errors or adverse events were estimated to occur in 7.5% of
patient admissions each year [147]. The Canadian Adverse Events Study reported
that between 2.9% and 16.6% of patients experienced at least 1 adverse medical
event and that 37% to 51% of these could have been prevented [147]. Errors occur
both with and without technology and are sometimes even caused by technology

[148, 149, 150, 151].
There are 4 general types of diagnostic error in health [152]:

e A false-negative diagnosis or under-call of the extent or severity of the
complaint is when the patient is diagnosed as not having the illness when
they truly do.

e A false-positive diagnosis or an over-call occurs when the patient is
diagnosed as having the illness when they truly don’t.

e Misclassification occurs when the patient is diagnosed with the illness but
defects in surgical specimens, urinary tests or blood work are not
representative or are inadequate for complete diagnosis.

e Defective reports are the fourth category of error. This includes reports with
erroneous or missing non-diagnostic information (e.g., clinician name, date

of procedure). Reports may also contain dictation errors, typing errors,
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report format or upload errors. The Alberta EHR recently experienced an

error of this nature [149].

Just as there are several types of errors [153], there are several healthcare quality
assurance strategies that can be used to reduce, eliminate or palliate the
implications of errors. "Clinical practice guidelines (CPGs) are systematically
developed statements to assist practitioner and patient decisions about the
appropriate healthcare for specific clinical circumstances" [154]. They define the
role of specific diagnostic and treatment modalities in the diagnosis and
management of patients. The guidelines contain recommendations that are based
on evidence from a rigorous systematic review and synthesis of the published
medical literature [155]. CPGs play a critical role in standardizing care delivery in
specific care contexts. CPGs can be programmed into or accessed through HIT at the

point of care.

Peer review is a process whereby lab test results, diagnostic images, specimens or
other health evidence is reviewed to confirm the diagnosis and treatment [144].
Peer review can occur retrospectively or concurrently as a part of a healthcare
quality assurance process. When used retrospectively, it is used to inform and
educate clinicians as part of a professional development program designed to
progressively improve accuracy in diagnoses. Peer review can be made blind to the
recommendations of the original clinician or can be used to confirm the
recommended treatment is accurate. Peer review is often used in pathology
consultation [156, 157, 158, 159]. Second opinion is similar to peer review but is
more often used to ask for advice or direction prior to the administration of
treatment. Physicians sending patients to specialists for consultation seek a second
opinion which will guide future treatment. Second opinion differs from peer review
in that second opinion may provide a diagnosis independent of the initial
assessment, whereas peer review is an assessment of the quality and accuracy of the

initial diagnosis, which has since been acted on.
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Another mechanism through which quality can be improved is the use of clinical
decision support (CDS) systems to help avoid errors. CDS tools are integrated with
CPGs, knowledgebases, algorithms and drug databases to provide drug-to-drug or
drug-to-allergy contraindication warnings to clinicians as prescriptions are written.
They are used to ensure a physician does not accidentally prescribe a treatment
which will conflict with the patient’s existing drug regimen or allergies. CDS systems
can offer a level of standardization with regard to how care is provided, but the
current literature is inconclusive with regard to whether such interventions
practically work. A systematic review of CDS systems concluded that 62 of 97 studies
reported improved practitioner performance, but only 7 of 52 found improvement in
patient outcomes [160]. Many physicians leave drug-to-drug and drug-to-allergy

management to pharmacists [161].

Yet a third form of healthcare quality assurance results from accreditation and
certification of healthcare facilities. Accreditation is a rigorous evaluation process
through which a third party assesses the quality of systems and processes used in
healthcare organizations. The process of accreditation and resulting certification
relies on the tenet that consistent and well designed facility processes will lead to
higher quality of care [162]. The Leapfrog Group, launched in 2000 by a group of
employers (in the US, employers are healthcare purchasers), has developed analysis
approaches for assessing hospital safety [163]. The Leapfrog Group certifies the
processes and practices which surround hospital systems. The Leapfrog Group’s
Hospital Safe Practice Survey is a survey of 30 safe practices [164, 165]. The Leapfrog
inpatient CPOE (Computer Physician Order Entry systems are a type of hospital
information and order entry system) standard includes a self-reported test which
requires the hospital to demonstrate that their inpatient CPOE system can alert

physicians to at least 50% of common serious prescribing errors [166].

Popular opinion advocates that the application of health informatics improves
patient safety [167, 168], improves physician office efficiency [167, 168], and

mitigates shortages in health human resources [168]. Contrary to these utopian
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claims, the studies discussed below illustrate how such systems can compromise
short term physician office performance [169, 170, 171], intimidate physicians and
their office staff [172] and have been shown, on occasion, to increase medical errors
[150, 151, 173, 174]. The chapters that follow illustrate the failure modes of HIT and

how implementers can address these concerns.

2.5 Advanced Access

Advanced access, sometimes referred to as enhanced access, open access, same-day
scheduling or lean thinking, is a strategy for increasing capacity to deliver care [28,
175, 176] in physician offices, specialist offices, emergent care facilities and hospitals.
Advanced access has several strategic components. Advanced access seeks to
ensure that office tasks are appropriately matched to the right member of the
physician office. When supply is matched to demand and tasks are properly assigned
within the team, advanced access suggests that the waitlist will stabilize. A stable
waitlist means the physician office is meeting demand, but still needs to work down
its backlog to eliminate wait. Waitlists reduce profitability of physician offices and
reduce job satisfaction [28, 177]. Waits tend to encourage patients to seek care
where the wait is acceptable, even if it means seeing another physician. Studies
show that patients are healthier when they see their own physician [121, 177, 178].
They visit the emergency rooms less frequently [177]. Once a physician office has
control of its waitlist, the backlog can be worked down by addressing future demand.
Where feasible, physicians should see patients for as many problems at once as they
currently know about so that future appointments can be freed for future problems.
Once sustainable, patients calling to see their physician can be offered an
appointment the same day [176, 179]. Advanced access is not sustainable if there is

a permanent mismatch between supply and demand [175].

2.6 Technology

Health Information Technology is a tool used to support the reform strategies

discussed above. HIT helps coordinate care delivery provided by several disciplines.
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It helps inform care by providing healthcare information used in previous encounters
with the health system. It also helps to achieve some of the performance goals that
are the foundation of pay for performance incentives. As with any vigorous debate,
there are tradeoffs which need to be acknowledged. Some critics are concerned that
electronification of health records heightens the risk of privacy and security breach.
Others suggest that electronic systems remove the freedom of unstructured or less-
structured free text that paper requires [180]. Paper records have long been
established as the legal record referenced in the case of court action. Of course,
most of North America’s health records exist in paper form. It is not possible to toss
away paper records without casting away our corporate healthcare memory. The
ownership and intellectual property rights pertaining to electronic records are still
being resolved [181]. Of course, the incumbent paper based system has its own
short comings. Paper is slow. It can’t easily be shared across distances. Physicians
are notorious for poor eligible handwriting [182]. The lack of data sharing makes it
difficult to collaborate with OHCPs. Care coordination requires telephone calls and
faxes. And, ironically, paper systems also face their own issues with privacy and
security, as shockingly described by Morrissey [183]. While health information
systems offer the opportunity to escape these perils [184, 185, 186], care and
responsibility must be taken so to avoid complications pertaining to changes in

information systems.

HIT is computing technology which securely collects, stores, analyzes, manages and
presents health information for a patient or a population. Figure 2-2 illustrates that
health informatics can support an effective and sustainable healthcare system by
improving patient safety [167, 172], physician office efficiency [105, 167, 172] and
cost effectiveness [167]. Such benefits can only be achieved when the functional,

technical and business concepts are considered in the adoption process.
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Business Context

Funding, collaborative governance, policies, physician adoption

Principles

Patient centric, privacy, security, accountability, reliability, evolutionary

Healthcare professional
resource shortage

Figure 2-2 — Health Information Technology Benefits Context Diagram

The benefits pyramid rests on a layer of principles. The principles on which HIT is
founded are those essential qualities of a health system itself. Different jurisdictions
will have different principles and values. Patient centric focus, privacy, security,
accountability, and reliability are core to the Canadian health system [187]. The
Business Context brings resources and commitment, without which, HIT adoption
can’t be successful. Jurisdictions with solid funding sources have a better chance at
implementing HIT. Collaborative governance models are vehicles through which
various health system stakeholders are engaged and enrolled in driving adoption.
With a strong foundation in principles and well articulated business processes,
jurisdictions can invest in the technology needed to facilitate reform. The Technical
Context contains the infrastructural, technical and operational elements needed to
build a holistic integrated HIT environment. The Technical Context highlights the
need for standards and architecture to drive a shared health information system.
Outlined in future chapters, certification and conformance is an important facilitator
of adoption. The Functional characteristics are those elements that allow the

clinicians to be effective and efficient in delivering care. Functional characteristics
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need to support high quality healthcare by minimizing and avoiding errors. HIT
functionality needs to fit within the operational context of healthcare organizations.
Without good operational fit, adoption will be compromised. In a patient-centric
environment, the health information follows the patient as the patient moves
through the system. Quality improvement includes maximizing patient safety,
respect for patients’ time and resources by improving access to services, as well as

efficiency and cost-effectiveness of health system resources.

2.6.1 Physician Office Systems

An Electronic Medical Record (EMR) (also referred to as a physician office system or
practice management system [188, 189]) is a computerized health information
system where providers record detailed encounter information such as patient
demographics, encounter summaries, medical history, allergies, intolerances, and lab
test histories. Some EMRs may support order entry, results management and
decision support [143, 190]. Some may also contain features or be integrated with
software that can schedule appointments, perform billing tasks, and generate
reports [191]. Providers use EMRs to record encounter, medical or physician-specific
information [192]. Such systems are configured to reflect the needs of individual
physicians or groups of physicians who are directly caring for a patient in their

practice. Thus, an EMR is a provider oriented health information system.

EMRs are delivered through one of three architectures. Many are delivered over
Microsoft Windows based platforms, but some products are available in Mac and
Linux platforms. The original desktop, or “thick client”, architecture stores the
application and its data on the physician’s local computer hard drive. The thick client
approach requires the local machine to perform all computing, only using the
network for communications purposes. Performance is a function of CPU clock
speed and RAM. Such systems are functional in extremely small physician offices
where little or no data sharing is required between the physician, clinicians or

administrative staff. Physicians can customize their EMR as they see fit without
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conflicting with any other physicians’ work habits. Physicians operating a standalone
desktop architecture must provide their own technical support — a role which many
physicians may not be prepared for [193]. Physicians maintaining a desktop EMR can
spend significant amounts of time providing their own technical support, taking
valuable time away from providing patient care [194]. Desktop EMRs are usually
only procured under out-right purchases (the physician buys and owns the license to
use the software forever) as opposed to a subscription (monthly rental) fee. Such
systems do not integrate with a shared health record. Jurisdictions promoting

interoperability do not provide funding for these systems.

Another option available to physicians is the client-server architecture. Client-server
refers to a network structure in which the server and network is local to the
physician office. Data is stored on the local server and accessed using client
computers over the local network. Client-server EMR implementations can have
browser based user interfaces or have thick applications running on each local client
computer which access data on the server [195]. Client-server architectures benefit
from the performance of higher resourced servers, while client machines may be
light (leaving data storage and most of the computing to the server). Physicians can
customize their systems, although all physicians in the office may need to use the
same customizations. The server facilitates interdisciplinary communication on
patient files through a messaging feature [78]. The application database is stored on
site, comforting physicians that the data is within their reach. Backups, upgrades and
security are locally administered requiring the physician’s attention or the services of
a local computer support firm. Unfortunately these firms do not always appreciate
the urgency or lost opportunity cost represented by a malfunctioning system [161].
Remote access is still possible in well-engineered products. Client-server EMRs can
be purchased out-right or under subscription although maintenance fees are often
charged for technical support, access to service packs and other updates. The
networked nature of these systems allows them to exchange data on a jurisdictional

health information exchange.
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The application service provider (ASP) architecture provides the application and its
data from a remote server over a network (internet). The application is accessed
through terminal services, java or .NET interfaces. The application is served by a
company called the application service provider whose purpose is to serve the
application to physicians over a network while maintaining security and integrity of
the application and its data. Some ASP vendors provide technical support and
training for the application [195, 196]. The ASP model has several advantages which
become more relevant in a patient centred, multi-provider and connected care
delivery system [196]. Data is always securely stored. Physicians do not need to
concern themselves with backups, backup power supplies or security. Security from
fire, theft, vandalism or hardware failure is virtually assured. Computing is done by a
remote server, allowing for relatively light client side machines. The only
maintenance required of the physician office is that of their client side computers.
Patient data can be accessed any time any where [195, 197, 198] usually without
installing any specific software although sometimes terminal services client side
software or java plug-ins are required. There are some drawbacks to the ASP model.
There may be a loss of customizability of the interface or templates since the system
may be in use by physicians who are not part of the practice. Some physicians also
do not like the idea of someone else controlling their data — they see it as their
intellectual property. ASP architectures have an Achilles heel. If network access is
cut off, there is no access to the system. Also network latency may cause the
application to appear sluggish when compared to desktop or locally hosted systems.
Some GP system certification organizations are attempting to establish master
service agreements (MSAs) which include measures of performance based on
network quality of service. However, the ASP provider usually has no control over
network performance and so cannot easily be held accountable for it. Most ASP
offerings are paid via subscription based on time used, number of physicians
(number of physician units) or number of patients stored in the system [198]. These

systems may also exchange data on a jurisdictional health information exchange.
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2.6.2 Electronic Health Records

An Electronic Health Record (EHR) is a patient-oriented, aggregated, longitudinal
[199, 200] system of systems which assembles health information about a patient
over a wide area network from, potentially, many geographically dispersed data
sources. Owned by the jurisdiction (a province, as an example), an EHR provides
each individual with an aggregate, secure and private lifetime record of their key
health history and care within the health system and shares encounter information
available electronically with authorized healthcare providers and the individual
anywhere, anytime in support of high quality care [201]. As shown by Figure 2-3, an
EHR may draw on health information from sources such as EMRs, drug repositories,
centralized lab data sources and other point-of-service applications over many
encounters to assemble a complete lifetime health record about the patient [192,
201]. An EHR is a patient centric file that may contain information from a broad
range of providers, including family physicians, specialists, social workers,
pharmacists, radiologists, dietitians, physiotherapists, and nurses. As a point of
distinction, many American sources refer to physician office systems as EHRs [168,
202]. For purposes of this thesis, EHRs are the patient oriented longitudinal systems

of systems described here.

National or jurisdictional EHRs are on the healthcare agenda of several countries
[203, 204, 205, 206, 207, 208, 209]. EHRs are a collection of data generated by the
patient’s encounters at various points of healthcare. In order to exchange data, an
EHR requires source systems to be interoperable with central data repositories.
Interoperability is the ability of a system to use or offer services from or to another
system and exchange information with other systems to achieve a specified purpose
[210]. Interoperability enables data and information generated by one system
(ambulatory system, pharmacy system, laboratory system) to be accessed and (re-)
used in a meaningful way by another system (drug repository, lab repository,
hospital information system), whether or not the latter system is based on different

technologies [211]. Interoperability is sometimes facilitated by an integration engine
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acting as an electronic health information exchange. For healthcare systems to share
data, technical, functional and semantic interoperability needs to exist between
systems. Technical interoperability simply refers to the networking connectivity
between systems. Functional interoperability is the ability of components to
exchange data. The component systems may not necessarily understand what is
being exchanged [212, 213]. Semantic interoperability exists when applications

understand and can manipulate the data being shared between them [212, 213].
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Figure 2-3: Canada Health Infoway EHR Conceptual Architecture [201]

To ensure source systems exchange data with central data repositories properly, a
testing, conformance, accreditation, or certification process is required. These are
processes through which health information system components (often
implemented in isolation of each other by different people and organizations at
different points in time) are tested to ensure they satisfy criteria contained within an
interoperability specification [210, 214]. Technical system specifications together
with interoperability standards, such as HL7 (Health Level 7 is a standard for
transmitting text based clinical information), EDIFACT (Electronic Data Interchange

For Administration, Commerce, and Transport also standardizes text based clinical
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information), DICOM (Digital Imaging and Communications in Medicine is a standard
for transmitting diagnostic images), LOINC (Logical Observation Identifiers Names
and Codes is a standard for identifying laboratory observations) and/or SNOMED
(Systematized Nomenclature of Medicine standardizes references to organism
names, topology, symptoms and pathology), describe how functional and semantic
interoperability is designed within the system. Certification organizations confirm
the implementation meets the design specification and thereby bridge the processes
of system design and standards development with the practicalities of building

interoperable health information systems [215].

Functional and semantic interoperability between legacy systems can often be
facilitated via an integration engine (Canada Health Infoway’s Health Information
Access Layer (HIAL) is the integration engine in a provincial EHR). The integration
engine is at the heart of the health information exchange (HIE). Integration engines
abstract the complexities associated with the component systems that make up the
infostructure, thereby allowing non-disruptive evolution of infostructure capabilities
and applications at the point of service [201]. Integration engines support a simple
message based approach (usually, but not limited to, XML) to sharing data between
point-of-service applications and central data repositories. They facilitate the
application of privacy and security rules [201]. Canada Health Infoway reports that it
has approved 283 projects across Canada as of March 31, 2009 [216]. Planning is
also complete for 173, each of which has either moved into the implementation
stage or is complete and fully operational. The author’s professional experience
suggests that Infoway sometimes documents that its progress is farther ahead than
actual status. Nonetheless, Infoway’s influence in driving the Canadian EHR agenda

is evident.

There are several software operations environments that support design,
development, various modes of testing and production for infostructural
components. In Alberta, all are based on AlX operating system platforms running the

IBM Websphere 4.3 application server. Applications store data in DB2 relational
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databases which are accessed through 10/100 Mbps TCP/IP networks. Testing and
development environments have 4 GB of RAM and production environments are
loaded with 8 GB of RAM. Point-of-service applications are produced by a number of
private, independent, for-profit software manufacturers using any number of
combinations of operating systems, application platforms and database platforms

requiring a myriad of hardware configurations.

EHRs are immense jurisdictional IT integration projects. In some cases, the EHR
project is so big that no single organization has the engineering or human resource
capacity to deliver it alone. In Alberta’s case, in 2004, Alberta Health and Wellness
wisely recruited the RHAs to assist in building the EHR. The RHAs had previously
implemented integration engines, master patient indices and laboratory and
diagnostic imaging repositories in their regional health information systems. Shared
delivery of an inter-organizational, interoperable and interdependent system of
systems requires immense coordination to make sure that the system components
integrate appropriately. Alberta would not be alone in some of the technical
breakdowns that have occurred over the life of the EHR project. The issues created
by, and the strategies to address, a distributed EHR are explored later in this

dissertation.

The strategic intention of building a shared EHR is to make clinical data from point-
of-service offices, such as private practice physician offices, available to other care
providers so that they have the full benefit of patient health history and previous
interventions upon presentation. Jurisdictions are getting more aggressive in
providing both incentives and penalties to stimulate adoption. American physicians
who do not use physician office systems by 2015 will be penalized [217, 218].
Alberta’s Bill 52, proposed in the Fall of 2008, is an amendment to the Health
Information Act of Alberta (HIA) which would compel physicians to make their
patient data available to the Alberta EHR. Penalties for non-compliance ranged from
$200,000 to $500,000 [219]. The first draft of the Bill raised significant controversy

because it compelled the sharing of health data previously collected in the private
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context of the patient-provider relationship. Such data is also seen as the private
business intellectual property generated by the physician office [181]. Originally, the
amendment would limit the amount of control Albertans and their physicians have
over their health data [220]. In the spring of 2009, changes pertaining to privacy
agreed to by the Alberta Legislature’s all-party Standing Committee on Health
resulted in physician support for the Bill [221]. The extensive details of these
modifications are beyond the scope of this thesis but, in summary, required the
jurisdiction to continue privacy impact assessments of new collection, use or
disclosure of patient information, continue to honour patients’ requests for masking
of private patient data and remove penalties to physicians for non-compliance [221].
On the one hand, EHRs facilitate the exchange of clinical data making it available
anytime, anywhere for patient care delivery. However, it is clear that this objective

changes the way the healthcare system thinks about its data.

2.6.3 Telehealth

Telehealth, also known as telemedicine, is the use of information and
communication technology to provide healthcare when provider and recipient are
separated by distance [222, 223]. Telehealth helps to address the gap between
healthcare supply and demand by making healthcare services available to patients
separated geographically from providers. Telehealth can be used for many purposes.
Telehealth can facilitate continuing medical education [224, 225], team building
[226], specialist consultation [227], second opinions regarding diagnoses [158], or
peer reviews [159] as part of a quality assurance process. Some practitioners have
embraced telehealth technology as a means to improve access to services across
geographic separation. Others are skeptical of the technology. Skeptics feel liability,
data security, and costs erode the care-giving value of the technology [228]. Factors
such as physicians’ limited abilities to practice across jurisdictions, reimbursement,
liability concerns and a general lack of understanding of the technology have

hindered adoption of telehealth in many areas of care [229].

Page 50



What is the effect of information and computing technology on healthcare? D. Ludwick
A PhD Thesis V6.4, September 30, 2009

There are generally two types of telehealth technology. Store and Forward (SF)
telehealth involves the capture of digital records of diagnostic information (such as a
digital image of a skin lesion in teledermatology, digital images of cellular structures
in telepathology or a digital sound recording of a heart beat from telecardiology)
which are then sent to a remote specialist for consultation. The specialist reviews the
diagnostic information as their schedule permits and returns a recommendation to
the referring physician [227, 230]. The asynchronous nature of SF technology can
facilitate specialist referral sooner than would be attainable through conventional
specialist referral [227, 230]. SF telehealth uses relatively unsophisticated, low cost

and easy to use technologies (secure file transfer, secure email) to transfer the data.

The second type of telehealth uses real time (RT) media streaming, video and
conferencing technology to facilitate data transfer. Popular in continuing medical
education, telepsychiatry and teledermatology, RT telehealth allows local clinicians
to access remote specialists in real time to gain timely diagnoses. Real time
audiovisual interaction allows the specialist to interact directly with the patient
without having to share the same physical location. The remote specialist can query
the patient or accompanying clinician to gain more information. Although RT
telehealth is more personable and treatment suggestions may be rendered
immediately, schedules must be coordinated to make this method of consultation

achievable [227].

Canada’s geographic magnitude has required it to develop many examples of
telehealth systems. One of the largest, most prolific and successful telehealth
programs is the Ontario Telemedicine Network. As a great example of extending and
enhancing access to care for remote patients, the Network uses two-way
videoconferencing systems and tele-diagnostic instruments (like digital stethoscopes,
otoscopes, high-resolution patient examination cameras, and endoscopic
equipment) to deliver clinical care and professional education among health care
providers and patients [231]. The Network helps more than 2,000 healthcare

professionals to deliver care from over 600 sites across the province. In 2008, more
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than 42,000 clinical consultations in Ontario were conducted using telemedicine
[231]. Another successful telehealth program comes from Australia. Australia’s
geographic expanse has also required it to develop telehealth programs to provide
access to services. The Australian Health-e-Screen 4 Kids mobile e-health van
collects patient health information by local caregivers and makes it available to
remote specialists for case review, diagnosis and recommended care pathways for
remote indigenous children. Health workers collect patient information and digital
images, together with a clinical history of the patient, hearing assessment and health
risk questionnaire then transmit it via internet connection to a hospital where
specialists review the information. The program helps to monitor children at risk of

developing chronic disease [232].

2.6.3 Other systems

Empowering patients in managing their own care is a key objective of primary
healthcare reform. A powerful tool that can assist in promoting health and engaging
patients in their own care is the personal health record (PHR). A PHR is a computer
program used to record healthcare events by the patient for the patient [233].
Whereas a PHR is often a software program installed on the patient’s local computer,
a Health Information Bank is an online service hosted by an organization which
provides a patient’s personal health information to healthcare providers, as
designated by the account holder (the patient) [234]. Recently, the Canadian
Medical Association [235], Microsoft [236] and Google [237] announced plans to
construct consumer oriented patient health records and health information banks.
PHRs let individuals enter, organize and retrieve their own health information. They
capture the patient's concerns, problems, symptoms, emergency contact
information, becoming the patient’s equivalent to the physician office system [233].
Some PHRs can share selected, clinically relevant health data from the physician
office system [233, 235, 238] as a means of communication from the physician to the
patient. There are several key features of PHRs which engage the patient in their

care. Many have healthcare reminders, such as appointment reminders, reminders
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to take drugs or follow up on physiotherapy [233]. They might have tracking tools to
track blood sugar, weight and physical activity for chronically ill patients. They may
also have databases of clinical information, written in layman’s terms, to help
patients read up on ailments and concerns. They may be used as vehicles in health
promotion and disease prevention [233]. Ideally, they interoperate with a physician

office system or even an EHR to support safe and timely healthcare delivery [233].

Patient self-booking systems, sometimes integrated into PHRs, form part of a
complete patient self-management system. Self-service includes a number of tasks
which the consumer can complete on their own in the delivery of their own care.
Self-service systems insert patient bookings directly into EMR scheduling modules
and can automatically send out email or even snail-mail reminders for upcoming
appointments [239]. Online appointment booking and online self-cancelation
systems involve the patient in their own care and help minimize lost revenue in
physician offices due to no-shows and cancelations which can constitute a significant
cost to physician offices. Seven to 20 percent of appointments in a doctor’s practice
may turn out to be no-shows [240]. Medical practices mail out letters and even call
patients to mitigate the risk of no-shows [239] at significant expense. Automated
online booking systems are capable of handling concurrent bookings, as opposed to
a medical receptionist, who sometimes places patients on hold to manage call
volume. Not only can these systems save money, but some healthcare providers
have realized an average increase in patient throughput of 10 percent and an
average reduction in registration time of 75 percent [241]. Micro practices (family
practices run by a sole practitioner who replaces all staff with HIT) represent the
ultimate in patient delegation; they use HIT to eliminate staff overhead and delegate
booking, cancelations, check-in, problems, symptoms and emergency contact

information to patients [242, 243, 244, 245].

CPOE systems are electronic systems (often, but not exclusively, implemented in
hospitals) where physicians enter [246] and manage [247] orders for medications,

diagnostics tests and other services. CPOE systems are another method of
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integrating healthcare providers in the delivery of care. CPOE systems have been
integrated with CDS systems to aid the clinician in the safe delivery of care. CDS
systems use knowledgebases and algorithms to generate patient-specific
recommendations [160]. Recommendations are based on several patient
characteristics such as age, gender, allergies, drug intolerances, and history. The
systems can advise clinicians with alerts for critical biomedical values, reminders for
overdue preventive health tasks, drug doses, reminders for prescription renewals or
reviews, and drug-to-drug or drug-to-allergy contraindications. As described
previously, the Leapfrog Group made the implementation of CPOE systems a key part
of its hospital safety initiatives [163, 164, 165]. Adverse Drug Events (ADEs) are
current, common and costly issues in healthcare [248, 249]. While CPOE is a strategy
implemented to reduce medical errors, other studies have shown them to be a cause
in such events [150, 151, 250, 251]. CPOE systems are not widely adopted in

hospitals for several socio-technical reasons [160, 247, 252].

2.6.4 Standards

This dissertation will use the word “standards” in several different contexts and
therefore it is advantageous to define the use of the terms so the reader is prepared.
Standards for interoperability have already been discussed above. These standards
describe the message structures that are used for transmitting various types of
medical data between interoperable applications. Standards such as HL7, EDIFACT,
DICOM, LOINC, and SNOMED define the basis upon which interoperability is built.
Without standards for data transmission, inconsistent data conversion rules would
lead to significant cost and potentially significant numbers of errors. The

implications of these standards on quality and patient safety will be discussed later.

Another standard referred to later in this dissertation is the standard software
operations processes that fall under the Information Technology Infrastructure
Library (ITIL) software operations management framework. ITIL advocates for

standards in software operations workflow processes which allows for the
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coordination of software maintenance by many interdependent organizations. The
Alberta EHR described above is being developed by several healthcare delivery
organizations. Software operations requires coordination across delivery
organizations to ensure that changes to the software and their subsequent release
into the production environment do not lead to incompatibilities between

interdependent software applications operating in a service oriented architecture.

Standards offer physician offices a risk mitigation method when implementing health
information systems. Standardization represents agreement among staff and
physicians in a clinic regarding how their new system will be used. For example, it
may be important to standardize on specific medical terminology that will be used to
document given morbidities so that when such terms are used, all staff understand
what the documentation refers to. It may be important to agree on ranges for lab
test results which indicate positive or negative diagnoses. If a patient’s lab test result
falls within a given range, staff will all know that the test result was normal. If a lab
test result falls outside the range, all staff understand that the lab test result is
abnormal and will require further investigation and intervention. Lab test results
ranges are particularly important because different education institutions and
different healthcare disciplines establish slightly different ranges as normal. If
physician office staff acquire their base education from different institutions, there
may be an opportunity for confusion and miscommunication when lab test results
ranges are not standardized. CPGs are another example of standards. CPGs are
protocols, based on evidence, which guide clinical decisions. They provide criteria

for diagnosis, management, and treatment.
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Chapter 3 - Methods

3.1 Methodology Background

The research question, “What is the effect of information and computing technology
on healthcare?”, was suggested by industry companies working in coordination with
TRLabs and the University of Alberta. This question was selected because these
organizations wished to acquire more information about the dynamics of HIT

adoption.

Courses were selected to build knowledge in the area of healthcare, healthcare
policy, electronic healthcare systems, intellectual property, ethics and research
methodology. Table 3-1 lists the courses selected to complement the industry work
experience that had been acquired by the author to that point. Course deliverables
were designed to meet the requirements for credit but also to contribute scholarly
works in the health informatics community. Courses were complemented by
attendance at a series of seminars and conferences which added to the information

described in this dissertation.

Table 3-1: Courses

University Faculty/School Courses

Victoria Health Information  HINF516 — Telemedicine in Action
Science
Victoria Health Information  HINF551 — Electronic Health Records
Science
Alberta Engineering ENGM665 — Intellectual Property
Alberta Public Health PHS709 — Comparative Health Systems
Alberta Medicine MED571 — Directed Reading in the Basic Medical Sciences
Alberta Engineering ENGG600 — Engineering Ethics

When opportunities presented themselves, the deliverables from the above courses
were used to generate articles, presentations and posters submitted for publication
in scholarly journals. These papers were purposefully researched using various

methodologies to gain experience in various research methodologies. Additionally,
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papers were deliberately written with a number of contributing authors to gain the

perspective of others’ ideas and interests.

There are many matters in health informatics which would form excellent and timely
topics for research. Topics such as how health informatics affects patient safety,
privacy, staff anxiety and quality of care are relevant issues in the emerging health
informatics domain. During the candidacy review process, three supporting research
guestions were developed to focus the main research question and to acquire more
detailed knowledge in selected areas of health informatics. These supporting
guestions were selected because they are immediate and current issues in the field
of health informatics and policy. The questions represent issues that the author, as
General Manager of the Sherwood Park PCN, addresses with physicians on a regular
basis. Table 3-2 lists those 3 supporting research questions. A total of 10
publications were produced through the course of this work [78, 161, 193, 215, 227,
230, 253, 254, 255, 256]. Table 3-3 and Figure 3-1 illustrate how the articles apply to
the research questions and the methods used for the research. These major themes

form the basis for the following chapters.

Table 3-2: Supporting research questions

__ Supporting Research Questions

1 How does physician liability affect the adoption of health information
technology?
Do physician office systems certification organizations mitigate the liability risk to
physicians?

2 Do general practice remuneration and health information systems funding
combine to facilitate adoption of physician office systems?

3 Does telemedicine facilitate peer review and second opinion in primary care?
How does telemedicine affect the referral process to specialists? Does
telemedicine facilitate access to specialist services for patients?
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Table 3-3: Relationship between Published Articles and Research Questions

Article Title Related Chapter Method
Research
Question
1  The Effects of Telemedicine on the Pathology 3 4,5 Literature
Process [230] Review
2 Adopting EMRs in Primary Care: Lessons 1,2 4,5,6,7 Literature
Learned from Health Information Systems Review

Implementation Experience in Seven
Countries [253]

3 Primary Care Physicians’ Experience with 2 4 Semi-
Electronic Medical Records: Barriers to structured
Implementation in a Fee-For-Service physician
Environment [161] interviews

4  The Implementation of Operational Processes 1,2,3 4,5,7 Experiential

for the Alberta EHR: Lessons for EMR
Adoption in Primary Care [193]

5 A review of GP system certification programs 2 5 Literature
in 7 countries and 5 Canadian provinces [215] Review

6  Primary Care Physicians’ Experiences with 2 4,5,7 Semi-
Electronic Medical Records - Implementation structured
experience in urban, hospital and academic physician
family medicine [78] interviews

7  Evaluation of a telehealth clinic as a means to 3 4,5 Semi-
facilitate dermatological consultation: A pilot structured
project to assess the efficiency and experience patient and
of teledermatology used in a Primary Care physician
Network [227] interviews

8 Improve office efficiency by putting your N/A 6 Semi-
patients to work: Case Study Part 1 of 3: structured
Workflow implications of an online self- physician
service appointment scheduling system in interviews
family practice [254]

9 Improve office efficiency by putting your N/A 6 Experiential

patients to work: Case Study Part 2 of 3: The
financial viability of an online self-service
appointment scheduling system in family
practice [255]

10 Improve office efficiency by putting your N/A 6 Patient
patients to work: Case Study Part 3 of 3: survey
Patients’ perspectives regarding online self-
service appointment scheduling in family
practice [256]
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Research Questions

Do physician office systems certification organizations mitigate the liability risk to
physicians?

[ Article 4

Article1
Article 7

[ How does physician liability affect the adoption of health information technology? ]

Article 3

0

Do general practice remuneration and health information systems funding combine
to facilitate adoption of physician office systems?

(]

Article 6

[ Does telemedicine facilitate peer review and second opinion in primary care?

2\

/What is the effect of ICT \
on healthcare?

)

I Article 8 I

How does HIT support self-service in primary care?
How does self-service affect physician office efficiency and the patient’s healthcare Article 9
experience?

| Article 10 I

Figure 3-1: Relationship between Published Articles and Research Questions
3.2 Literature Reviews

3.2.1 Telepathology literature review

Several methods were used to gather data for the research. Articles 1 [230], 2 [253]
and 5 [215] were literature reviews. Article 1 [230], published in the conference
proceedings of the Third IASTED International Conference on Telehealth, followed a
simple, non-exhaustive review of peer reviewed and grey literature exploring the
adoption of telehealth technology in pathology. Two pathologists were interviewed
to understand their perspective on telehealth technology in pathology. Inclusion and
exclusion criteria were developed to assess relevance of articles found in a general
internet search using the Google search engine. Articles were assessed for relevance
by applying inclusion and exclusion criteria to article titles. If they proved relevant,
then abstracts were read and compared to criteria to further assess relevance. If
abstracts met inclusion and exclusion criteria, then articles were critically appraised.

An immersion/crystallization technique produced the main findings.
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3.2.2 International literature review

Article 2 [253], published in the International Journal of Medical Informatics, was a
key contribution that forms the backbone of this dissertation and a platform on
which the rest of the articles and this thesis are based. The article hypothesized that
HIT implementation has both intended and unintended workflow and organizational
impacts. This study used a two phase literature review approach conducted by one
reviewer (Figure 3-2). During the first phase, the research question, “What lessons
can adopters of Electronic Medical Records in general practice learn from previous
implementation experiences?” was developed. Then, a hypothesis was created
which explored the concept that experiences from many types of health information
systems implementations in many types of care settings could be applicable to
adopters of EMRs in general practice. To investigate this hypothesis and to broaden
the search, the research question was broken down into component parts and
expanded to include several types of health information systems, types of health
care settings, and jurisdictions. Data from Canadian provinces was limited to
western Canadian provinces plus Ontario because of the author’s proximity and
personal interest in these provinces. Finally, inclusion and exclusion criteria were
developed from the reviewer’s general understanding of health informatics. The
criteria (listed in Appendix 1) were used as a filter to ensure that the most pertinent

articles were included in the search results.

The search was conducted through the University of Alberta’s online library system.
A search string was developed from search synonyms developed through the
decomposition process described above and then customized to fit the search engine
requirements for each of six databases (Appendix 1). Even though databases are
often seen as secondary sources of data, they were searched first because their
search engines were found to be far more robust and sophisticated in their features
than journal website search engines. Appendix 1 lists the databases, journals, grey
sources, college and professional associations as well as government and commission

websites that were searched in this review.
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Figure 3-2: Literature Review Approach

Peer reviewed articles published between 2000 and 2008 were searched using

search strings on CINAHL, MEDLINE, PUBMED, EMBASE, The Cochrane Library, and

IEEE Xplore. The search was conducted in both MEDLINE and PUBMED because

PUBMED contains citations before they are indexed with MeSH and added to

MEDLINE [257]. Health informatics and general practice journals were searched for

articles not yet indexed in the databases. Databases were subsequently searched by

author to find any other articles that were not found through the database searches

but which were still appropriate for the review. Then, using an ancestry approach,

the references of articles were scanned to mine for further relevant articles. Many

conference, news, government, government commission, health professional and

special interest group websites provided relevant, non-peer reviewed information
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from practical experience. The last step was a general internet search using the

Google engine.

A single reviewer, the author, searched the sources above to collect articles for
structured literature review. As articles were returned by the searches, the inclusion
and exclusion criteria were applied simultaneously to assess article relevance. Figure
3-3 illustrates the process used to screen documents for relevance. A Literature
Review Search Log was created to record search results and keep aggregate statistics

of the articles as they passed through the screening process.

Read titles to
determine
relevance

Reject

Read abstracts to
confirm relevance

Reject

Yes

Read article to
assess findings

Reject

Categornize findings

Figure 3-3: Article Screening Process

When searching the data sources, the raw number of titles initially returned by the

search utility was recorded in the Log. Then, the titles were read and criteria were
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applied to determine if they were relevant to our topic. If an article appeared to be
relevant based on its title, then the article, where available, was downloaded to a
local data store so that its abstract could be reviewed after all title searches from all
data sources were complete. If the article was not available, then the reviewer
would try to acquire an abstract. If an abstract was not available, then at least the

title was stored for completeness and statistical purposes.

Once all sources were searched by title, the screening process was resumed by
reviewing abstracts of the articles in the data store. If the abstract indicated the
article could have useful information in it, then the whole article was returned to the
data store to be read. Others were discarded. The last step in the process was for
articles to be read in detail. Articles were read twice to assess relevance and to

extract data for our structured review.

An article review table was created to record statistical and critical appraisal data for
individual articles. As the articles were read, data consisting of authors, year of
publication, title, keywords, objectives of the study, time frame of the study, country,
target population of the study, sample size, setting, system implemented, method,
results, conclusions and recommendations were extracted from the articles and
recorded in the table. Some narrative reviews did not follow a standardized peer
reviewed report format making it difficult to extract this data. In these cases, the
reviewer read the complete article and then completed the table with data
interpreted from the articles. In a few cases, some of the data was simply not
available or not applicable and so was reported as such. After recording this data,
the reviewer critically appraised the articles. Articles were assessed to understand
the breadth of the topics covered. In these abridged appraisals, the articles’
strengths and weaknesses were recorded. Gaps in the article were also
documented. It was during this appraisal that the reviewer noticed that the articles’
main messages could be grouped into a series of factors to help support future
synthesis. Due to time lines of the project, no attempt was made to contact article

authors to answer questions that came up during the review of the article.
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A total of 6 databases, 27 journal websites, 20 websites from grey sources, 9
websites from medical colleges and professional associations as well as 22
government/commissions websites were searched. The searches returned almost
3700 article titles. Applying inclusion and exclusion criteria systematically to titles
produced 466 articles whose abstracts were to be reviewed. Screening the articles by
abstract reduced the data store to 242 articles to be read. After reading the articles,

86 unique articles met our inclusion and exclusion criteria.

When critically appraising the articles, they were categorized from several
perspectives to gain insight into the review. Of the 86 articles reviewed, 20
pertained to computerized physician order entry (CPOE) systems, 21 pertained to
electronic medical records, 12 pertained to electronic health records and another 27
pertained to clinical decision support systems, picture archiving and communication
systems, nursing information systems and personal health records. Remaining

articles did not pertain to any specific system.

Articles were also categorized by the type of care setting for their implementation.
Articles generally referred to implementations in hospital settings (n=35), general
practice/primary care (n=34) or no specific or documented setting. Although articles
were found to come from a wide range of care settings, such as primary care,
ambulatory care, long term care, acute care, emergency care and community care,
we did not find articles which identified unique implementation experience
attributable to any one area of care. Many of the same lessons were extracted from
widely differing care settings. Articles were reviewed for the major factors and
issues they advocated as supporting or confounding their health information systems
implementation. The majority of articles (n=31) pertained to various socio-technical
factors which complicated the implementations. Fifteen articles related to project
management and financial factors and the remaining articles related to patient
safety, data privacy, quality of care, liability, efficiency, training, standardization of

clinical terms and other topics.
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3.2.3 Conformance and certification organizations literature review

Article 2 reported that physicians’ concerns about how HIT adoption affected their
professional liability deterred their interest in and rate of HIT adoption [140, 167,
227, 230, 258]. Articles found during the literature search described above asserted
liability could be mitigated with the adoption of health information systems, but did
not support the assertion with a study or any substantiated information [253]. The
project leading to Article 5 [215] (published in ElectronicHealthcare) was undertaken
to explore this concept further. The study hypothesized that certification
organizations don’t mitigate liability, financial and procurement risk because there
was no support to their claims. The objective of the project was to review
organizations which certify physician office systems to understand their role in
adoption. A literature review, following the same process shown in Figure 3-2, of
English language peer-reviewed, grey literature, government and organizational
websites as well as trade press, general press, and online sources published from
2005 to October 2008 was conducted. Peer reviewed articles were searched on
MEDLINE, PUBMED, EMBASE, and The Cochrane Library. Health informatics journals
were searched for articles not yet indexed in the databases (see Appendix 2 for a
detailed list of sources and search strings). References of articles were reviewed to
mine for further relevant articles. Little information was found in peer-reviewed
literature and therefore organizational websites and documentation were hand
searched for relevant information. These findings were qualified by consulting key
informants. As described above, inclusion and exclusion criteria were applied as
shown in Figure 3-3 to screen articles for relevance. Four databases, 11 journal
websites, 15 websites from grey sources, 10 medical college and professional
association sites as well as 21 government/commission websites were searched. The
searches returned 2705 article titles. Applying inclusion and exclusion criteria
produced 246 articles whose abstracts were reviewed. Screening the articles by
abstract reduced them to 150 articles. After reading, 51 unique articles met our

inclusion and exclusion criteria. Fifty one percent of relevant articles were found on
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government/commission websites, 15% were found in databases and 10% were
found in journal websites. Eight percent were found through a general internet
search using Google Scholar, 8% were found through other grey sources and 8%
were found through college and professional association websites and

documentation.

3.3 Semi-structured interviews

Article 2 reported a number of risk factors which adversely affect outcomes of HIT
adoption in many domains of care. It also reported a number of insulating factors
which adopters can use to ensure their implementations are successful. The purpose
of the project leading to Article 3 [161] (published in the International Journal of
Telemedicine and Applications) was to assess the relevance of these findings in the
Alberta primary care context. The paper hypothesized that these risks are relevant in
community care, but other factors may also affect adoption. We expected that
physicians did not follow a rigourous procurement process because they don’t have
the time. We also expected that exam room layouts did not optimize patient-
provider relations. The project used two methods to gather data. One hour semi-
structured interviews were used to acquire information from family physicians’
experience of selecting, implementing and operating a physician office system.
Physician candidates were selected from a local Primary Care Network. Inclusion
criteria required physicians to be practicing full time in the community, have
significant experience operating an EMR and be a lead physician or influencer in
clinic decision making. An interview guide (Appendix 3) was developed from the
findings of the international literature review. It consisted of closed-ended statistical
guestions and several open-ended questions to capture data about adoption
experiences. The researcher recorded detailed notes that were later used for
synthesis and analysis. After the interview, the researcher documented the layout of
exam rooms. Exam rooms were depicted in floor plans which conceptually located
the computer keyboard and monitor with respect to the patient exam table or chair.

Physicians demonstrated the positioning of the patient with respect to themselves
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and the computer. Exam room layouts were subsequently analyzed and categorized

into three general types for critical review.

At the time, there were 47 physicians in 19 clinics practicing in Sherwood Park.
Eleven of those 19 physicians made significant use of EMRs. Nine of 11 physician
leaders with enough EMR experience agreed to be interviewed representing 26
physicians. Interviews were conducted during the months of February and March
2008. Two interviewees were sole practitioners, 2 interviewees represented clinics
with 2 physicians each in them, 3 interviewees represented practices with of 3
physicians, 1 interviewee represented a clinic of 5 physicians and 1 interviewee
represented a clinic of 6 physicians. At the same time, 19 exam rooms were viewed

representing 51% of the total 37 rooms in these physicians’ offices.

Article 3 revealed two interesting concepts. The article concluded that suburban
physicians do not have or take the time to properly investigate the HIT product
market, follow a procurement process, implement the system, and then train to use
it. The article also contemplated whether the current fee-for-service payment model
compromises adoption by exacerbating an urgency to maintain patient throughput.
Determining whether these two factors pervade other primary care delivery settings
could offer insight into how adoption takes place. A follow up study, documented in
Article 6 [78], examined the adoption experiences of urban, hospital based and
academic physicians to understand if these same factors affect adoption in those
care settings. The study hypothesized that physicians paid on a salaried basis (more
accurately, a non-FFS basis) have more time to follow a complete procurement
process that leads to a better selection for their practice. Purposive sampling was
used to identify 16 urban, hospital based and/or academic physicians for interviews.
Due to our small sample size, maximum variation sampling based on gender, work
location (hospital vs. urban clinic vs. academic setting), remuneration model (FFS
reimbursement vs. an ARP), and years of practice experience was used to select
interviewees. Key informants were physicians with recent EMR implementation

experience. Inclusion criteria (confirmed during interviews) required physicians to
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be practicing in one or a combination of the above settings. Criteria required
physicians to be a lead physician or influencer in clinic decision making. The
researcher used one hour individually conducted semi-structured interviews to
acquire descriptive data. An interview guide (Appendix 3), consisting of open-ended
and closed-ended questions, was developed to stimulate a qualitative description
regarding the experience. The interview guide was based on that used in Article 3,
but modified to fit the context of these care domains. The version was tested with a
physician interviewee and modified prior to starting this study. Data was synthesized
and analyzed using a comparative method for key concepts and patterns. A modified
immersion/crystallization approach [259, 260] was used to review concepts against
findings from our previous literature review and community based study. Theme
saturation was achieved in the final interview. The study was given ethics approval

on September 29, 2008 by the University of Alberta (File# B-180808).

Seven of 16 targeted physicians agreed to participate in this study. Three
represented 3 city hospitals, 2 practiced primarily in urban family medicine centres,
and 2 practiced primarily in academic settings. All physicians practiced in at least
two of these settings. Six physicians had more than 20 years in practice. Four were
paid on an alternative payment model, 3 interviewees were paid via FFS, and 2 had

access to sessional pay for time spent buying an EMR.

3.4 Commentary

Article 4 [193] (published in ElectronicHealthcare) was developed using a completely
different method. This article is a recount of the student’s experiences in the
development of the Alberta EHR. The article describes how failures in software
operations produced adverse medical events which occurred during the
development of the EHR. The article comments on the jurisdiction’s adoption of a
best of breed software operations management framework designed to mitigate the
risk of future, similar adverse events. The article illustrates that software operations

management is an emerging responsibility for policy makers and physicians alike as
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they adopt HIT. The case study illustrates how the adoption of HIT can help improve
efficiency and reduce errors in the health system, but if not properly managed, can
also cause its own issues. The lessons learned at the jurisdictional level are

applicable to the adoption of HIT in the physician office.

3.5 Mixed Methods Study

Article 1 showed that telehealth could play a role in facilitating second opinion peer
review in the pathology quality assurance process. During the development of the
supporting research questions, we wanted to understand how telehealth technology
supports the second opinion peer review process in primary care. Article 7 [227]
reports on telehealth’s role in specialist referral. Article 7 illustrates how telehealth
combines with interdisciplinary teams to reduce wait times for dermatology referral
while making the referral process easier for family physicians. The study
hypothesized that asynchronous store-and-forward telehealth can reduce wait times
for dermatological referral when supported by an interdisciplinary team. An Alberta
PCN had created a Teledermatology Clinic to provide local consultation services to a
community with no dermatologist. Upon consent, a brief patient interview was
conducted by the clinic nurse following an interview guide. The interview guide
(Appendix 4), consisting of open and closed-ended questions, was developed from
key findings from a previous literature review [253] and tested with two non-patients
prior to the study. Appointment durations were recorded by the clinic nurse.
Administrative staff reviewed the clinic schedule to document the intervals between
referral, first appointment and follow up appointment dates. Chart reviews were
retrospectively conducted to determine reasons for referral. Referring family
physicians were interviewed using a separate interview guide (Appendix 4) to gather
information comparing their referral experience to the Clinic with their previous
dermatology referral experience. Non-referring family physicians were surveyed by
email (Appendix 4) to understand why they did not refer. Data was synthesized and
analyzed from field notes using a comparative method to find key concepts and

patterns. A modified immersion/crystallization approach [259, 260] reached theme
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saturation in the seventh interview. The clinic physician and the teledermatologist
were interviewed to document their experiences. This study was given ethics

approval by the University of Alberta on October 17, 2008 (File# B-190808).

Table 3-4 summarizes the results of the teledermatology study. Twenty three of the
28 patients had previous experience with conventional referral and were thus
familiar with the referral process and wait times of many types of specialties.
Seventeen of the patients said the Clinic had shorter wait time between date of
referral and their first appointment at the Clinic and 13 patients described the Clinic
as more convenient than their previous specialist experience. Seven of our patients
were surprised (though not necessarily disappointed) to learn that the Clinic was not

staffed by a dermatologist.

Table 3-4: Summary of Teledermatology Study Results

Study period

Sept. 1 to Dec. 31, 2008

No. of Patients Referred

28

Patient gender

16 female/12 male

Patient age

Avg. = 50 years, Std. dev. = 22.4 years

Primary Diagnoses

Keratoses, dermatitis, psoriasis, and nevi

No. of patients with previous specialist
referral experience

23

No. of Referring Physicians

9

Referring physician clinical experience

10 to 35 years

Duration of initial appointment

Avg. = 15.2 min., Std. dev. = 5.5 min.

Interval from referral date to initial appt. Avg. = 6.9 days
date Std. dev. = 5.4 days
Interval from referral date through initial Avg. = 15 days
appt. to follow up appt. date Std. dev. = 5.8 days
No. of Non-referring Physicians surveyed 9

Although many patients were initially unfamiliar with telemedicine, only three
commented on the equipment itself (expecting more sophisticated equipment).
Twenty two patients were satisfied with the care received (using a three point Likert
scale: satisfied, inconsequential and unsatisfied). Three patients said their
satisfaction was contingent on positive outcomes of their care. The Teledermatology

Clinic achieved a wait time of 6.9 days from referral to initial appointment. This
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compares to the average wait time of 4 days in a similar telemedicine study [261]
conducted in the same jurisdiction. That same study found that average wait times
for face-to-face consultation was 104 days (patients with emergent issues are triaged
to be seen sooner). It is important to understand that our Clinic operates weekly,
thus a shorter wait time could have been achieved although our dermatologist still

required 24 hours to return diagnoses to the Clinic.

3.6 Patient Survey

Advanced access and HIT form a symbiotic relationship in facilitating primary care
reform. As will be discussed in Chapter 6, advanced access can be used to improve
access to primary care services. A solo family physician in Sherwood Park, Alberta, a
community of 60,000 residents, recently implemented a simple online patient self-
service appointment scheduling system. To understand more about self-service, we
conducted a 3 part case study [254, 255, 256] to understand the how an online self-
service appointment scheduling system could improve physician office capacity. The
study hypothesized that some patients will book online for convenience while some
patients will continue to book by phone for privacy reasons. Online booking may not
be suitable for all patients as some will not have the computer skills or internet
access. The study also hypothesized that there is an age and education dependent
relationship with likelihood to book online. We interviewed the physician and staff
using semi-structured interviews following an interview guideline with closed-ended,
Likert scale and open-ended questions to gather the information. We also
conducted a workflow analysis [254] of both the conventional telephone booking
and online booking processes. Receptionist and physician interviews provided
relevant background information.  Receptionist observations were used to
understand where the online booking process relieves staff from scheduling activities
in favour of other duties [262]. The study contained a financial analysis of the
system’s cost structure [255] to determine its financial viability. Pricing mechanisms
and marketing approaches used in the software industry were used to develop a

mathematical model to calculate viability.
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We surveyed patients [256] to understand more about their perspectives of the
system itself and the concept of self-service in primary care. A 24-question patient
survey using closed-ended, Likert scale and open-ended questions (tested prior to
the study) was used to gather feedback from patients (Appendix 5). To be included
in the study, patients had to be a registered patient of the physician and also had to
agree that the physician was their primary care physician. Patients were included
who booked by phone or online between Aug 8, 2008 and Feb 28, 2009. Patients
were excluded if they had incomplete mailing addresses or were under the age of 18.
Surveys were mailed out in groups of 500 surveys during the week of April 20, 2009.
As long as patients returned their surveys in anonymous, self-addressed, stamped
envelopes by May 31, 2009 they were included in our statistical analysis. This study
was given ethics approval by the University of Alberta on March 20, 2009 (File #
Pro00004173).

3.7 Professional Experience

The last strategy used to gather information for this program was through the work
experience of the author. The author has had the good fortune of holding key
positions at the centre of the health information agenda in the Alberta. The author
entered the health system by taking a senior management role in the delivery of the
Alberta EHR. As senior manager, the author had the opportunity to experience, lead
and affect the EHR program. As a senior health executive in a PCN, the author
experienced firsthand, the trials and tribulations of primary care reform. Work
experience, articles and the studies described above have helped in answering this
dissertation’s research questions. There are many effects that information and
computing technology brings to healthcare; too many to list exhaustively in one
document. The following chapters describe a subset of the factors which have

relevance in the Canadian health informatics arena.

It is important to understand how the author’s professional and research contexts

combine to facilitate these studies. The author is the General Manager of the
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Sherwood Park — Strathcona County PCN. A PCN is a joint venture between a RHA
and a non-profit corporation (NPC) that is formed by the physicians in the geographic
area [67, 104]. In effect, the NPC is a legal entity which is operating as the PCN for
the day-to-day activities of care delivery. Each of the physicians in Sherwood Park is
a voting member of the NPC. Together, they vote to elect a Board of Directors which
is responsible for directing the strategic aspects of the PCN. A primary task of the
Board is to establish a Business Plan which documents all strategic expectations of
the PCN. The Board then hires a General Manager, the author, who is responsible
for implementing the Business Plan. The author, as General Manager, hires
administrative and clinical staff to execute the Business Plan. The author, as General
Manager, has no way of influencing the economic well-being of physicians. The
General Manager does not assess performance of physicians, but rather, the General
Manager’s performance is assessed by physicians. Figure 3-4 summarizes the

organizational structure [67, 104].

Regional
Health
Authority

Non-Profit
Corporation

General Manager

Administrative Clinical
Staff Staff

Administrative Clinical

Staff Staff

Administrative Clinical
Staff Staff

Figure 3-4: Primary Care Network Organizational Structure

3.8 Summary of Methods

Ten articles were produced and published (all of which have been accepted or

published at this writing) in peer reviewed journals to share the findings of our
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studies.

These papers were purposely researched with several different co-

investigators to benefit the student from the research skills and interests of others.

These papers were purposefully researched using several different methods to gain

experience. The following summarizes the methods used in this PhD dissertation:

Three articles used literature reviews to develop foundational knowledge
regarding specific aspects of health informatics. Literature reviews extracted
peer reviewed and grey literature from several literature databases, general
practice journals, health informatics journals, medical journals, and popular
media. Inclusion and exclusion criteria were used to screen articles for
relevance. Unique articles which met criteria were critically appraised and
then included in analysis. Where appropriate, the researcher contacted
industry informants to gain information.

Four articles leveraged semi-structured interviews of physicians, specialists
and patients to gather information. Interviews followed a semi-structured
interview guide developed from previous literature reviews. Interviewees
were sampled using purposive, maximum variation and snowball sampling
methods. Interviewees were screened with inclusion and exclusion criteria
to ensure the data captured from them was relevant to the studies.
Immersion and crystallization were used to distil interpretation from field
notes. Ethics approval was received prior to the start of these studies.

One article used engineering workflow analysis to understand the effect that
information and computing technology had on physician office performance.
Health system actors were observed and tasks recorded to map the
workflow.

One article used a patient survey and statistical analysis to understand
patients’ perspectives regarding self-service appointment scheduling. The
survey instrument used open-ended, closed-ended and Likert scale questions
to capture data from patients who met inclusion and exclusion criteria and

who booked online and by phone during the study period. Surveys returned
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to the researcher in anonymous, self-addressed, stamped envelopes by a
specified date were included in analysis. Ethics approval was received prior
to the start of this study.

e The researcher’s work experience as a healthcare executive offered the

opportunity to qualify research findings with industry context.
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Chapter 4 - Socio-technical implications of ICT

4.1 Organizational Workflow

To deliver care, clinicians and administrators need to interact with each other,
communicate with each other and work with each other. Healthcare is far too
complex for any one person to carry out individually; rather it is necessarily a
collective, cooperative venture [263)]. The roles and tasks of physicians, nurses and
other healthcare providers are tightly interwoven [263]. When organizations are
young, few policies, procedures and workflows exist. The same task may be carried
out in different ways from one circumstance to the next. The organization is
inefficient. It is inconsistent. Quality of care may be unpredictable due to
inconsistency in processes. Over time, clinicians learn to work with each, even
socializing with each other as they provide care to patients. Through trial and error,
ongoing interpersonal interaction develops into workflows and procedures.
Workflow and procedures help make work predictable which contributes to quality.
Eventually, the organization’s environment, delivery experience, operating
circumstances, workflow and procedures cause a mature organizational culture to
materialize [264]. A mature organizational culture is the outcome of the very distinct
and unique experience of that organization. A culture is a collection of the beliefs,
norms, and values, spoken or unspoken that form the basis for the patterns of
behaviours in the organization [265]. Since different organizations have different
operational contexts, a wide range of practice approaches and possibilities may exist.
Understanding the existing culture is critical to understanding how it will be affected

by technology induced change.

The adoption of health informatics can have an enormous effect on organizational
culture and workflow. Product managers (responsible for defining the strategic
direction of the software product) collect feedback from many users whose
experience is harvested to direct how software should operate and carry out its

tasks. User feedback is critical to the requirements gathering and feature
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prioritization process and therefore, HIT is a projection of how a specific software
firm and its users believe clinical tasks should be carried out. The software product
represents how design engineers and their customers believe a clinic should manage
its information. Interestingly, the collective experience of the users who provide
feedback may be quite different from that of any one specific organization. Unless
the software is custom developed specifically to fit the workflow of the target
environment, its inherent workflow will likely differ from that of any customer
organization [266]. The degree to which the workflow of the software matches the
workflow and culture of the organization is referred to as the “fit”. The degree of fit,
or better, the lack of fit, can have a significant effect on the operations of the clinic.
The more the clinic has to change its processes to adapt to that of the software, the

more disruption there will be.

Figure 4-1 provides a model to conceptualize this change management theorem.
The horizontal axis in Figure 4-1 illustrates the infinite and continuous range of
potential practice possibilities that a clinical work place may arrive at as a result of its
environment, delivery experience and care circumstances. The vertical axis
represents the socio-technical fitness for use of a specific piece of software.
Customized software, designed for a specific target customer organization, will have
a perfect fit with that organization’s workflow, producing maximum fitness for use.
The fit between the software and the organization is high resulting in minimal
disruption in existing workflow after adoption. Of course, a customized solution
might be completely incompetent in a practice for which it was not designed. On the
other hand, general purpose commercial of the shelf (COTS) software is one-size-fits-
all software. It is software which attempts to be suitable for as many organizations
as possible, but will not likely fit any one organization perfectly. The software has
declining fitness of use if the actual organizational practice processes stray
significantly from the target design (centre of the bell curve). Template and

graphical user interface customization features allow some software products to
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increase their range of fitness for use, but such customizations obviously cannot

cover the complete continuum of possible practice approaches.

Customized HIT
(Perfect fit)

Software’s
target design

. Fitness for use curve
Actual physician

office workflow

-
Range of practice”
l I | | approaches

N

No fitness Marginal Good Ideal
foruse fit fit fit

Figure 4-1 — Socio-technical fitness for use

The socio-technical dimension is one which suggests that the technical features of an
information system and the social features of the work are fundamentally integrated
[267]. There is a relationship between the tools that facilitate the healthcare
processes and the interpersonal interactions needed to carry out the day-to-day
clinical tasks of a care facility [160, 267, 268, 269]. In our recent literature review
[253], socio-technical interactions between the technical features of a health
information system and the social dynamics of a healthcare work environment were
found to have the greatest impact on the systems implementation success [160, 267,
269]. Implementers must consider the system’s “fit” within the culture and
workflow [253] when selecting the software for their clinics. The difference between
the organization’s existing workflow and the workflow demanded by the system’s
technical features will drive change management forces, the strength of which will
be proportional to the misfit between the two. Implementers must select a product

whose fitness for use curve is highest for their actual practice.
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Insufficient match between organizational workflow processes and new HIT software
does not necessarily lead to an adverse implementation result. Sometimes
organizational processes developed in isolation are inefficient or ineffective.
Physician offices are notorious for being highly variable and inconsistent in their day
to day practice [270, 271]. New software implementations provide an opportunity to
review organizational processes, which may lead to overall improvement. Such
efforts often uncover process inefficiencies [140, 160, 246, 268, 272, 273]. In this
way, a change in clinic workflow can be seen as a positive outcome, as long as the
technology being implemented is built on well-founded, clinical design input from
physicians which realizes improvements in workflow. New software
implementations challenge clinicians to build a collective understanding of their
processes so that all stakeholders have a common understanding of them.
Organizational stakeholders may then understand how a new system will fit [169,
274, 275, 276]. In large system implementations, health information system
implementations become “a process of mutual transformation of the technology and
the organization” [263]. Hospital implementations can often be customized by
system integrators contracted by the hospital to make modifications to suit hospital
workflow needs. In primary care, physician offices do not have the buying power to
command changes to the software which would result in a better fit with existing
practice processes. Instead, the process of transformation is more one-sided,
requiring the practice to transform to fit the software. Certification organizations,
discussed later in this dissertation, ensure that the technology being selected and
implemented best fits the collective need of primary care physicians. Regardless of
whether change vyields process improvements, misfit can result in temporary
uncoordinated processes and disruption which may manifest itself in the form of any

number of risks.

4.2 Risk Factors to Successful HIT Implementation

As would be expected, the goal of software implementation project is to realize

implementation success — illustrated as the centre of the model shown in Figure 4-2.
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Implementation success might be defined differently for individual organizational
circumstances. Some clinics may wish to simply transition to electronic records to
permit remote access by the physician from home or by a geographically distributed
team [277]. Some clinics may be interested in leveraging their interdisciplinary team
members more effectively. Others may be seeking the benefits of clinical decision
support tools to improve healthcare quality assurance. Clearly, socio-technical
factors have a direct impact on implementation success. Figure 4-2 illustrates a
number of risk factors which must be managed to ensure the goals of the project are

achieved.

Our international literature review found socio-technical factors to have the greatest
effect on HIT implementation success, and therefore, Figure 4-2 shows a socio-
technical ring directly adjacent and immediately surrounding the project goal. To
protect against socio-technical conflicts, implementers must carry out a significant
amount of product investigation to ensure process fit is maximized. Socio-technical
requirements gathering is a technique designed specifically to understand the
requirements of a dynamic organization. Traditional requirements gathering
assumes the problem domain is stable, known and fully available [267]. Regrettably,
healthcare is anything but these. Clinical work is highly collaborative, cooperative
and is characterized by a constant stream of exceptions and contingencies that
modify the main stream workflow [263]. Socio-technical requirements gathering is
recommended over traditional methods because it embraces the social, political,
organizational and cultural personality of the organization [140, 267, 278]. It is an
iterative process which employs a qualitative approach to determine how the
technical requirements of the system fit into the operational, organizational and
cultural processes used to provide care. Where there is poor fit, either the health
information system, the workflow or both must be modified to optimize fit.
Physicians need to gather product information, analyze their own clinic processes

and evaluate the available products against their needs to select the best product for
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their clinics. Chapter 5 discusses how jurisdictions can support their physicians in

making wise system choices.

Risk Factors

Insulating Factors

Fit Factor

Goal

Implementation
Success

Experience

Previous
Quality of care

Figure 4-2 — Insulating and Risk Factors of HIT Implementations

If the socio-technical factors can directly affect implementation success, then the
factors shown in the outer-most ring represent environmental risk factors which, if
left unmanaged, can complicate or compromise the implementation. These risks
cause uncertainty when transitioning from the pre-existing workflow to the workflow
which exists post-transition. Privacy [279], patient safety [150, 151, 173, 174, 280],
provider-patient relations, staff anxiety [160], time needed to implement [199, 278,
281, 282, 283], quality of care, financial [184, 284, 285], efficiency, and liability [140,

227, 258] factors are risks that must be managed for implementation success.

Some narrative reviews have reported that new implementations sometimes
become a source of anxiety and aggravation to staff. Staff anxiety is stimulated by
changes to long established processes, increased dependence on computer systems
[286, 287], eroded capacity for decision making [160], perceived increases in levels of
accountability to clinicians doing order entry [288] and concerns that new health

information systems would affect the provider-patient relationship [140, 289].
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Articles reported resistance to change by staff, especially when change was thrust
upon them [290, 291]. Various predictable and unpredictable positive and negative

behaviours were reported as a result [269, 289].

Articles recommended proactively addressing staff concerns and including staff in
projects as a means to manage resistance [167, 171, 246, 273, 292, 293, 294, 295,
296, 297, 298, 299, 300, 301, 302, 303]. Sometimes office staff have a better
understanding of how new technology can be used to improve workflow. Even
though physicians own and run their clinics, their staff may have perspectives which
offer a different view on office operations [273, 277]. Furthermore, different
members of the workforce bring different perspectives and skills to the
implementation [273, 304]. Staff need to feel that they can contribute and have
control over their future. When an organization undergoes significant organizational
change, physician leaders might encourage individuals to bring their contributions to
the project. By leaving room for team members to contribute, project leaders
benefit from the rich experience of others. Team members get a chance to influence
the implications of upcoming change and to contribute to their development. Team
members from different parts of the organizations may hold valuable information
which may enrich a new process or system. The implementation is richer for their

input and stakeholders have more buy-in to the outcomes of the project.

Implementers have a great deal of concern about the privacy implications of
adopting electronic systems. Some physicians and patients may feel that
information thieves may infiltrate their office networks to steal their patient data.
Privacy policy and health information acts make physicians directly responsible for
the privacy of their data [305], and so naturally, physicians would have these
concerns. Implementers should note that paper based systems also have their
privacy challenges [183]. HIT simply presents different privacy challenges. Liability
has proven to be another significant concern for physicians. In our early studies of
telepathology systems, a leading factor slowing its adoption was pathologists’

concerns about their liability for diagnoses made remotely [228, 230]. A similar

Page 82



What is the effect of information and computing technology on healthcare? D. Ludwick
A PhD Thesis V6.4, September 30, 2009

concern was uncovered in our international literature review. Liability concerns
materialized again when studying the role teledermatology can play in facilitating
specialist referral [227]. Later in this dissertation, we will examine how certification
processes can address liability concerns. The dissertation will also address how HIT
can affect the provider-patient relationship, time needed to implement systems,

time to deliver care, quality of care, efficiency and financial factors.

Obviously, there are many factors that can derail an HIT project. If physician
adopters are to realize its benefits, they must be prepared to follow a number of risk
mitigation approaches. The insulating ring shown in the target model is inserted
between the risk factors and the socio-technical factors to symbolize how they
protect the implementation and ensure it meets its objectives. Strong physician
leadership [171, 246, 278, 295, 306, 307, 308, 309], project management [272, 273,
275, 280, 293, 295, 306, 310, 311, 312], standards and staff training [167, 171, 199,
278, 281, 282, 283, 303, 307, 309, 310, 313, 314, 315, 316] lead to long term
adoption. Physician leadership is absolutely critical to any health project, but
especially one that changes how healthcare is delivered. It is an important pre-
condition for effective implementation of a project [317, 318]. Leaders declare
support for an initiative, show it to be a priority and ensure adequate time and
resources are available for implementation [319, 320, 321]. Leaders’ attitudes and
practices have significant influence on an organization’s culture. Physician
champions are specifically valuable when the project encounters roadblocks —
especially roadblocks put up by other physicians. In these circumstances, physician
leaders need to have a clear vision for outcomes and benefits of the project. They
need to be able to see over obstacles to the goal. When they encounter resistance
from colleagues they need to be able to respond in an engaging fashion using their

courage and social skills [265].
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4.3 Implications of Socio-technical Factors on Physician

Office Performance

Unless there is perfect socio-technical fit, an HIT project will precipitate process
changes that will result in destabilization of workflow processes as the new system is
absorbed into the organization’s culture [150, 151]. If the software requires the
organization to “transform” its workflow processes, staff may become disoriented.
Disorientation may lead to miscommunication and poor coordination of activities.
When workflow changes compromise organizational predictability, misdiagnosis or
mistreatment may result and quality of care may be compromised. The more socio-
technical conflict between pre-transition workflow and that required to operate the
software, the more likely patient safety will be compromised. Clearly, the health
information systems themselves are not the source of adverse medical events, but
rather the processes around the systems permit errors. Studies have showed that
error sources resolved down to training issues, implementation issues, and the time
needed to become accustomed to the system [199, 278, 281, 282, 283]. Studies
found in our international literature review provided advice on how to mitigate
errors. Solid training, bar-coding systems, pilots and strong IT management were
tools purported to minimize errors [322]. Authors advocated that quality of care and
implementation success could be improved and errors minimized by establishing
standardized terminology and lab test results ranges [167, 292, 315, 316]. However,
standards themselves are insufficient. Testing and software quality assurance (as
opposed to clinical quality assurance) is required to ensure that software is properly

engineered to the established standards — a process reviewed in Chapter 5.

After an implementation, it takes time for workflow process to restabilize around the
new tools in the care process. This restabilization time can be affected by the nature
of the transition itself. The literature refers to two extremes in implementation
approach [310]. A “big bang” approach installs the system quickly and requires users
to use the system immediately. Oppositely, in an incremental approach, features are

made available to users according to a plan. Users are exposed to the system
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progressively often making data entries in a previous system and the new system
during a transition period [323]. An incremental project approach is recommended
for large organizations with complex processes, with complex organizational cultures
or powerful political structures [310, 324, 325] because it permits time to adapt to

the change.

Figures 4-3 and 4-4 illustrate how these two extremes might affect clinical
operations, using patient volume as example. Regardless of which implementation
approach is used, prior to implementing a new information system, the clinic will be
at a pre-transition steady state of patient throughput (the line leading up to Point A
below). The steady state exists when various forces which effect volume are in
equilibrium. For example, in a fee-for-service environment, upward pressure is
applied by the remuneration system, which incents maximum volume throughput.
Additionally, physicians may be pressured to maximize patient throughput when
they have a waiting rooms full of patients. On the other hand, downward pressure
exists because of the amount of time it takes to provide quality healthcare. It takes
time to understand the patient’s complaint, perform investigations, make a decision
and then take any necessary interventions. Patients also wish to develop a
relationship with their physicians, which takes time to develop in the encounter.
Complex patients, such as those suffering from chronic diseases, take more time

than those suffering from a cold or broken arm.

In a big-bang implementation (Figure 4-3), the speed of the implementation is much
faster than the rate at which users learn to use the software. The implementation is
also faster than the culture’s ability to absorb the changes in work process implied by
the new system. As a result, in the first few hours and days after “go-live”
(illustrated by Point A), patient volumes may fall as confusion and miscommunication
permeate [167, 169, 170, 171, 296, 303]. Adverse effects tend to materialize and
outweigh positive outcomes in the period shortly after implementation [150, 326].
The difference (O PV,,) between pre-transition steady state patient volumes and the

low point (illustrated by Point B) in patient throughput can be quite large. Keshavjee
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et al. estimated that throughput decreased by 33% [327]. Our interviews suggested
depressed volumes may persist for a significant period [78, 161]. Slope of the
destabilization trend (line AB) is a function of the speed of the implementation as
well as the fit between new system and pre-existing workflow. The greater the
implementation speed, or the greater the degree of misfit, the greater the slope of
AB. The radius of the curve at Point A shows that it takes time to implement a
system [167, 169, 170, 171] — even big-bang implementations are not instantaneous

(which would result in an immediate transition into the slope of line AB).
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Figure 4-3 — Transition effects on patient volume — Big-bang approach

Recovery begins when project leaders realize the workflow changes (the
transformation referred to by Berg [263]) needed to integrate the new system into
the organization (line BC). Restabilization occurs as the organization starts to relearn
its workflow in the context of new information management tools. Implementers
should be warned that this part of the adoption experience is an “unpredictable
social process that transforms both technology and practice” [280, 328, 329].
Keshavjee reported that the destabilization period plus the restabilization period
took 18 months to return to original performance levels [327]. The rate of

restabilization is a function of physician computer skills, exam room layouts, the
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complexity of the graphical user interface, technical implementation issues and the
amount of training available [253]. Brown [280] suggests that this rate can be
increased if the software can be configured to better match the workflow of the
clinic, which is consistent with the model described by Figure 4-1. Standards can
help to improve restabilization by establishing agreement regarding how the
technology should be used. Standards, established during requirements gathering
and solidified during training, ensure that all clinicians are using the technology in
the same way. Standardization helps to re-establish workflow processes,

predictability, consistency and quality.

If the big bang approach causes change to occur too quickly, the incremental
approach may offer an alternative. An incremental deployment approach offers a
smoother transition to a physician office system. In a planned, incremental
approach, changes are made one at a time so that users can learn the new software
at their own pace. The rate of destabilization (slope of line AB) shown in Figure 4-4 is
not as dramatic. Point B at which clinic performance starts to restabilize is not as
deep, although it may occur later than would be experienced under a big bang
approach. Restabilization may occur sooner (Point C). A measured approach to
change allows clinicians and administrative staff to adjust to one change without
being confused by the impact of another [140, 272, 273, 275, 276]. Organizations
are more likely to see implementation success when focusing on one important
change at a time ([330, 331, 332]. An incremental project approach was
recommended for large organizations with complex processes, with complex
organizational cultures or powerful political structures [293, 310, 324, 325] because
it permits time to adapt to the change. An incremental approach is particularly
suitable for large organizations (large physician offices or hospitals) which require a
great deal of change coordination. Organizations with complex workflows may need
to take more time to redesign workflow in the light of changes brought forward by
HIT. The incremental approach is not a panacea. It can be slower. Double data

entry in a pre-existing system (such as paper or a previous electronic health
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information system) and a new system is often required for an extended period of
time, which adds to cost and user inefficiency. Smaller physician offices do not have
the time for double data entry and generally follow a big bang approach [78, 161].
Larger physician offices can afford project management resources which facilitate an
incremental approach [78]. Interestingly, some physicians have even reported the

incremental approach to be too slow [78].
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Figure 4-4 — Transition effects on patient volume — Incremental approach

Some HIT advocates suggest that one benefit of HIT adoption is an increase in
patient throughput due to office efficiencies. Figures 4-3 and 4-4 display this as post-
transition patient volumes which settle out at higher levels than pre-transition
volumes (O PV, > 0). The literature, and our experience, would indicate that it is
unclear as to whether post-transition patient volume is greater or less than pre-
transition volumes. Some clinicians believed it would take them longer to complete
clinical activities after implementation, resulting in lower post-transition patient
volumes. However, some time and motion analyses found that there was a slight
decrease [323, 333, 334] in the time taken for common clinical documentation
activities once the team was proficient with the system. The decrease could

potentially result in an improvement in &PV, Other studies showed an increase
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in physician time for documentation offset by time savings in other areas of the
clinical process [333, 335, 336]. In one case where a time saving was encountered,
the saving was put back into the encounter time for more patient care tasks [334].
Rodriguez et al. [335] found no difference in overall time to complete typical
physician tasks. Another study concluded that little to no extra physician time was
required to use computerized order entry [336]. McGrath’s study showed that those
physicians who make greater use of EMRs in patient encounters have longer
appointments than those who do not [337]. Overhage et al. [338] found that
physician order entry time initially increased with the adoption of a CPOE system,
but showed improvement with experience. In our own studies, physicians suggested
that HIT could improve their office efficiency and patient throughput which would
cause the post-transition patient volume to reach equilibrium at a higher volume.
Some physicians have qualitatively estimated as much savings as 40 minutes per day
which has been realized from time savings in reviewing lab test results [172, 339].
However, physicians’ computer skills and the office layout compromised any
efficiency gains [78, 161]. Later, this chapter examines how office layouts affect the
information transfer between patient and provider. An area for further study could
be to assess the effects of HIT on patient volumes in the long term and the

associated affects on waitlists.

A simple factor, still requiring discussion, is the effect that data conversion has on
the transition experience described above. Much of the factors described above
apply to physician offices whether they are converting from a paper records system
to an electronic system or from one electronic records system to another electronic
records system. Regardless of the circumstances, the data conversion process offers
another source of friction which serves to slow the transition from one system to the
next. If a physician is converting from a paper based records system, conversion
implies a manual process to get records into the new electronic records system.
Physicians are advised to convert their paper data only as patients present to their

clinic [340]. Some patients may never present again in the future, and so converting
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their records unnecessarily would be a waste of resources. Hand typing lab test
results and diagnostic imaging text reports (DITRs) as well as scanning reports are a
few options. Some PCNs offer financial support to physician offices to encourage
such services to be used [341]. Scanned reports can’t be searched, but at least the

data can be made available to more physicians.

A similar process also applies for physicians converting from one electronic system to
another. Currently, the vendors of different physician office system products offer
very little compatibility between applications. Database formats and schemas are
completely different because there is no collaboration on database development or
on a minimum data set for what physician office system databases should contain.
There are some data fields from one vendor product which may not be congruent or
even exist in another product. Reminiscent of the comparison between Microsoft
Word and Corel WordPerfect, many databases are built on proprietary formats.
Some are SQL based. Some have available drivers, but others have not been made
available by preference of the vendor. For the most part, vendors are reluctant to
publish their database schemas because they do not wish to facilitate conversion
away from their product. As a result, physicians converting from one electronic
health information system to another electronic solution are effectively in the same
circumstance as a physician converting from paper. Physicians should only convert
what is needed, as it is needed; which, unfortunately, implies that the old system and
the new system must be used at the same time for a transition period. When a
patient presents, administrative staff look them up in the old system and manually
transfer data to the new system as needed. Only summaries are transferred into the
new system. As more and more patients continue to rotate through the physician
office, their past health history becomes less and less important and so over the
course of 18 months or so (the time needed for most of the patient panel to visit the
clinic), health data for the active portion of the patient panel will be transferred into
the new records system. Since many physicians were already operating on electronic

medical records in Alberta [215], Alberta is faced with having to facilitate the
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electronic to electronic conversion process for many physicians. Alberta recently
awarded a contract to a consulting firm to develop conversion tools to help quicken

this transition for physician offices [342].

4.4 Human Factors Design

Human factors play a more direct role in the healthcare delivery process that occurs
within the physician exam room. In the context of the urgency inspired by a fee-for-
service remuneration model and waiting times, exam room designs, complexity in
graphical user interface, and physician computer skills had an effect on the physician-
patient encounter. These elements combine to provide both supportive and, at the
same time, obstructive effects on care delivery. Efficient patient encounters (face-
to-face time with a physician is sometimes referred to as “red zone time”) are
important to maximizing patient throughput, delivering quality of care, addressing
wait times and meeting demand for care. A daisy chain of benefits falls out of
efficient patient encounters. The shorter the wait times, the more likely patients are
to see their own physician, which further translates to continuity of care, quality of
care and other efficiencies. Primary care HIT has caused significant changes to the

nature of the patient-provider encounter.

The medical encounter is the fundamental element in the provision of healthcare
[343, 344]. There is a difference between how patients communicate their medical
problems and how physicians listen and interpret patient complaints. The disease
model guides the way physicians capture patient data. Physicians tend to represent
and collect medical problems in terms of biomedical phenomena. Their training
leads them to think in terms of the biomedical systems and the interferences that
are causing the patient to feel illness. Patients, on the other hand, present
information in terms of a narrative structure that describes their illness in the
context of their life [344]. Successful communication between the doctor and the
patient requires more congruence between the physician’s disease model and the

patient’s illness model. A better understanding of the patient’s perspective on his or

Page 91



What is the effect of information and computing technology on healthcare? D. Ludwick
A PhD Thesis V6.4, September 30, 2009

her illness may benefit physician—patient communication, ultimately resulting in
patient’s compliance with treatment directives [344, 345]. Communication is
especially important in primary care and specifically in the management of chronic
disease [343] where better physician-patient communications lead to better health
outcomes [346, 347, 348]. Yet, the above differences can combine to obstruct

communication.

Mehrabian [349] suggests that as much as 55% of interpersonal communication
occurs through non-verbal channels. There are several modes of non-verbal

communications [337, 350]:

e Kinesics: visual bodily movements, gestures, facial expressions, posture, gait,
gaze

e Vocalics: use of vocal cues, such as pitch, loudness, tempo, pauses and
inflection

e Physical appearance: clothing, hairstyle, cosmetics, fragrances

e Haptics: use of touch, including frequency, intensity, type

e Proxemics: interpersonal distance and spatial orientation

e Chronemics: use of time as a message system, such as waiting time, lead
time, amount of time spent with someone

e Artifacts: objects and environmental features that may convey messages

Information exchange is enhanced when physicians listen, provide health education,
and summarize patient statements [343]. Nonverbal skills have been associated with
outcomes such as patient satisfaction, patient recall of medical information,
compliance with keeping appointments and compliance with medical advice [337,
351). Lack of eye contact has been associated with less patient disclosure [337].
Physicians who have more direct patient-directed gaze achieve higher patient
satisfaction [351] and are more accurate at recognizing the patient’s degree of
psychosocial distress [326, 337, 352]. Physicians using EMRs in the exam room tend

to clarify information by asking questions to ensure the completeness of records
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[337, 352]. However, EMRs can shift physicians’ attention away from the patient and
can compromise their ability to communicate non-verbally.  Gesturing and
expressive body movements become difficult when physicians’ hands are anchored
to a keyboard. There are several sources of distraction which we explored in a series
of semi-structured physician interviews [161]. Our interviews, informed by exam
room observations, showed that physicians must orient themselves to the computer
if they are going to perform data entry. Our study found that 11 out of 19 rooms
viewed required physicians to face away from patients when documenting the
information from the patient [161] (Figures 4-5, 4-6, 4-7). Our figures below attempt
to simplify and categorize the rooms that we saw into three types based on the type
and placement of furniture (artifacts), the type and placement of the computer
monitor, as well as the positioning of the physician with respect to the patient
(proxemics and kinesics) [161]. Angle A, created between the two lines of sight from
the physician to their computer monitor and the physician to the patient, become
critical to the non-verbal information transfer and the successful transmission of
data. McGrath noticed that kinesics, artifacts and proxemics worked together to
produce a noticeable difference in patient-provider nonverbal communication [337].
Other studies showed that eye contact becomes extremely difficult when entering
data [352]. Clinicians with good paper-based data gathering and recording skills
tended to translate that skill to computer based recording [351]; however, there is
still a limit to the amount of concurrent tasks that any person can successfully carry
out at one time (When as few as two tasks are performed in parallel, people focus

most on one task [352]).

Exam room computers could have an effect on provider-patient communication by
changing the verbal, visual and postural connection between patients and clinicians
[351]. These effects can be mitigated by considering the placement of the computer
monitor relevant to the patient and physician. Obviously placing the computer such
that the physician can see the screen and the patient (Angle A < 90 degrees) is a step

in the right direction (Figure 4-5 below). However, this approach may be easier said
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than done. In our study, we noticed that several physicians had been practicing in
the same office for many years, long before the advent of computing technology in
business [161]. Optimally orienting the computer monitor to the patient and
physician would, in some cases, require office renovations which would incapacitate
the office for several days and cost several thousands of dollars. Renovations
become another barrier to EMR adoption in such cases. In general, issues pertaining
to exam room layouts, kinesics and proxemics are unseen obstructions which tend to

lengthen the restabilization period described previously.

Still, there are other, maybe simpler, solutions which might facilitate adoption in the
near term. Using portable wireless computers would help improve the alignment of
the physician to the patient during data gathering. Physicians place the laptop on
their lap to look directly over the screen to the patient (Angle A = 0 degrees) [161,
353]. This would mimic the proxemics that are present when physicians use paper
note taking systems as opposed to an electronic information management system.
Laptops can be easily spun around to allow the patient to view the screen to
participate in the data gathering, and confirm that the information is recorded
accurately (though the privacy implications of a wireless network need to be

considered through a privacy impact assessment).
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Exam room designs, proxemics and kinesics are not the only human factors that have
an effect on the healthcare patient encounter. A relationship also exists between
the software graphical user interface and physicians computer skills. Human factors
such as product usability, process complexity, and user-engagement methods
routinely influence IT systems uptake [354]. The clinician’s ability to navigate on the
computer is another factor that influences whether its use during a visit facilitated or
impeded communication [351]. Some studies found that previous familiarity with
computers, EMRs and computer confidence affected uptake and short term
productivity [253, 326]. Our physicians self-reported their computer skills rated at 3,
on a scale of 1 to 5. Similarly, a US survey [355] reported that their physician survey
respondents felt quite confident about their computer skills. We did not observe
physicians using their EMR for note taking during patient encounters; however,
considering the complaints physicians had about the usability of basic computer
functions suggests that physicians, vendors and HIT advocates have underestimated
the level of computer skills required for this work (Physicians reported that they hunt
for menus and buttons to the extent they sometimes stop using the EMR in
interviews because of the disruption). EMR user interfaces are complex and busy
(reminiscent of an airplane cockpit). “The skills needed to listen to patients’
complaints, assess medical relevance, contemplate interventions as well as type
notes — all at the same time — would require a significant level of concentration,
typing skills and familiarity with the application’s user interface, not normally found
in the most adept computer users” [161]. Therefore, we were not surprised to learn
that physicians often had to complete note taking after the encounter or at the end

of the business day [78, 161].

Some physicians were concerned about patients’ perception of their novice
computer skills [78]. Interestingly, physicians purposefully developed ways of
including patients in note taking. Some learned to type while making eye contact
with the patient. The approach necessitated strong typing skills and computer/desk

arrangements which allowed Angle A to be acute [78, 161]. Some learned to make
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audible (non-verbal) cues to patients to let patients know physicians were still
listening. Some physicians turned the monitor to face the patient so the patient saw
what was being typed [78]. One physician listened to his patients first and then
verbally repeated back what was said by the patient, while typing at the same time,
so that the patient could verify the accuracy of the physician’s interpretation of the
condition. Some physicians printed out reports or flow sheets for patients to take
home [78]. All of these approaches shorten the restabilization period, allowing the

physician office to return to pre-transition patient volumes sooner.

4.5 Financial Implications of Socio-technical Factors

Physicians must address several cost factors when considering HIT adoption. There is
the cost of the software, the cost of physician time spent investigating and
evaluating software, and cost of training. These costs are relatively concrete and
identifiable, and some of them are reimbursable, as will be reviewed in Chapter 5.
There is also an opportunity cost represented by a temporary reduction in patient
volumes in a fee-for-service remuneration model. If the post-transition patient
volumes are no greater than the pre-transition patient volumes, then an
unrecoverable opportunity cost exists due to the transition. The area in triangle ABC
in Figure 4-8 illustrates the lost revenue generating opportunity that a clinic endures
when implementing new HIT. If the post-transition patient volumes exceed the pre-
transition patient volumes (OPVp: > 0), an opportunity for cost recovery exists.
Greater post-transition volumes are an incremental increase in remuneration in a
fee-for-service remuneration model. The rectangle formed by the post-transition
change in patient volumes (Figure 4-8) represents incremental volumes which can be
used to recover lost opportunity costs due to the temporary reduction in patient
volumes. Costs of investigation, evaluation, hardware and software are often
reimbursable under several jurisdictions’ certification programs, and so these costs

need not be considered in cost recovery.
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Figure 4-8: The opportunity cost of transition

For a practice with known average billing rate per day and number of patient visits
per day prior to implementation, then the triangle ABC can be used to calculate the
lost opportunity cost represented by the HIT transition itself. Point A is the go-live
date on which the organization commits to transition to the new HIT. The number of
days between Point A and Point C represents the destabilization and restabilization
periods combined. The destabilization period is the number of days between the
“go-live” date and the date on which the lowest patient volume, due to
implementation, occurs. The restabilization period occurs between the date when
the lowest patient volume occurs and the date on which the patient volume has
recovered to the steady-state patient volume prior to the implementation. Put
another way, the destabilization period plus the restabilization period occurs from
the “go-live” date to the date by which patient volumes have recovered to their pre-
transition levels. Point B is determined when the lowest patient volume is achieved
due to the disruption caused by the change. Equation (1) calculates the area within
the triangle ABC and represents the cost of the transition itself. Equation (1) does
not require the date at Point B because it uses the simple formula for calculating the

area of a triangle (1/2 x base x height). The destabilization and restabilization
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periods are measured in units of time (days). The average billings must also be based
on the same units of time. APV, is the decline in daily patient volume from pre-

transition steady state before starting restabilization.

Cost of =¥ x (Destabilization Period + Restabilization Period) x Avg billings per patient x APVpe (1)
transition

By way of example only, Equation (1) helps us calculate the basic lost opportunity
cost using the statistics reported by Keshavjee. Keshavjee reported that patient
volumes fell by 33% and that it took 18 months to recover to pre-transition patient
volumes. Applying these statistics to an Alberta physician who typically sees a new
patient every 15 minutes over an 8 hour working day and who receives roughly $30
per basic (non-complex) visit, we can determine that the cost of transition is roughly
$28500 (1/2 x 180 days x (32 patients per day x $30 per patient visit) x 0.33 ). Itis no
wonder that, left to their own devices, physicians would not see the value in

selecting health information technology [184, 285, 356].

If the physician office enjoys higher post-transition patient volumes, then an
opportunity for cost recovery exists. We can calculate a payback period over which
lost revenue is recovered by matching the size of triangle ABC to the rectangle
created by the incremental increase in patient volume multiplied by the base of the
rectangle (measured in units of time such as days) illustrated in Figure 4-8. Equation
(2) calculates the number of days after reaching Point D that the system will require
to pay for itself through the incremental increase in patient volume (OPVpy: is
incremental increase in daily patient volume after restabilization is complete. It is

assumed to be negligible from Point C to Point D in Figure 4-8).

Using our example data, we can determine the amount of time needed to recover
the lost opportunity cost. For purposes of illustration we arbitrarily assume that

patient volume is increased by 10%. If this is the case, then Equation (2) illustrates
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that it would take 297 days after restabilization is complete to recover the cost of

transition (1/2 x 180 days x 0.33 / 0.1).

Payback =% x (Destabilization Period + Restabilization Period) x &APVp, (2)
Period
APVPost

Several assumptions must be made for this model to work. First, we assume that any
change in patient throughput is entirely due to transition to a new system and not
related to any other simultaneous changes. The practicality of this assumption will
depend on the circumstances of the organization in question. Han showed that
concurrent workflow changes can play havoc with process and patient throughput
[150]. Multiple concomitant changes aggravate the work environment and can lead
to complications [150, 269, 357]. Although the “go-live” date (Point A) can be quite
clear, Point B may be difficult to establish due to fluctuations in the daily patient
volume. Such fluctuations may relate to the absorption of new workflow into the
organization’s culture, but may also be due to other external, unrelated and
uncontrollable factors.  The model assumes the destabilization rate and
restabilization rates are relatively uniform (linear). This may not always be entirely
accurate as learning curves of clinicians may not be linear. Exam rooms may be
renovated to make the encounter more productive. Graphical user interfaces may
be updated to become easier to use. Training users on the EMR or typing skills may
alter the restabilization rate. The model assumes that Point B is a distinct point in
time rather than a prolonged period of time better represented as a curve or line
over which patient volume remains depressed. This assumption may not apply in
every case. Instead of a nice, tidy, distinct turning point illustrated by Point B,
physician offices may experience a prolonged period of time of low patient volumes
due to their limited capacity to see patients when working through organizational
change. Point C, the date on which patient volumes recover to pre-transition
volumes, may not be easy to establish. The clinic’s patient throughput may oscillate

around a target level for many weeks before settling out. Of course, we may also not

Page 99



What is the effect of information and computing technology on healthcare? D. Ludwick
A PhD Thesis V6.4, September 30, 2009

be able to assume that Point C, the point at which post-transition steady state
patient volumes begins, is at the same level as Point A. It is quite possible that post-
transition patient volumes stabilize at lower rates than pre-transition volumes (i.e.,
NPV < 0). As we found in our interviews, it is rare that patient volumes increased
after implementation [323, 333, 334], and even if they did, some physicians
consciously chose not to increase patient throughput but opted for a more leisurely,
quality experience for them and their patients [78]. New Zealand claims GPs can
save as much as 30 minutes a day as a result of benefits from HIT adoption, but such

claims are anecdotal [63].

4.6 Quality in Healthcare

The Institute of Medicine [130], Davies et al. [145], Wilson et al. [146] and Baker et
al. [147] have reported staggering and disturbing figures about errors occurring in
health systems around the world. Patient safety and quality of care have become
high priorities in the healthcare delivery. HIT certainly has a number of features with
the potential to improve quality and safety [143, 167, 168, 303, 358]. A recent
systematic review conducted for the Agency for Healthcare Research and Quality
found that HIT systems can increase the delivery of guideline-adherent care, improve
quality of care through clinical monitoring, and reduce rates of medical errors [358].
Computer-assisted diagnosis and care management programs can improve clinical
decision making and adherence to clinical guidelines, improving the focus on patients
[143]. Features such as clinical decision support, contraindication management,
order entry, and results management improve quality of care because they support
the clinician in decision making. Clinical decision support tools prompt clinician
activity, which is especially helpful in busy, chaotic care places such as emergency
departments of pediatric wards [359]. Contraindication management is a feature
that checks previously prescribed drugs with ones about to be prescribed to see if
there are any conflicts (adverse reactions, toxicity, etc). Contraindications can also
exist between patients’ allergies and drugs. Order entry is a feature that simply uses

electronic means to record and send drug orders or diagnostic tests (lab tests or
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imaging) to the dispensary, lab or x-ray department. Results management is the
ability to see and consider the results of tests, allowing for quicker recognition and

treatment of medical problems [143].

Is there a role for HIT in improving quality and safety of patient care? There are
several ways in which HIT facilitates quality improvement, but there are also ways in
which HIT can cause errors. Peer review is a form of quality assurance. Peer review
occurs when one clinician asks another clinician to review the evidence for a
diagnosis. HIT can facilitate peer review prior to intervention by sharing the
evidence between clinicians. Second opinion is another form of healthcare quality
assurance. Telepathology facilitates second opinion consultation to an external or
consultant pathologist by providing a method of easy, rapid and inexpensive
transport to the consultant pathologist [230]. Conventionally, when a second
opinion is sought, the slides are sent along with a letter and patient demographics to
the consultant pathologist. Manual handling presents the opportunity for several
failure modes [230]. Instead, both real-time or store and forward telepathology
could be used to send electronic images of slides to a remote pathology consultant
who can provide their opinion and return the diagnosis. Errors resulting from
accession in laboratories, handling or mislabelling clinical data are reduced [230].
Access to remote diagnostic opinion might be particularly relevant in geographic

areas where no pathologist is available.

A similar experience is seen in primary care when a general practitioner makes a
referral to a specialist. Specialist referral can be an onerous process for physician
offices. Staff may make several attempts to fax or call in referral requests.
Continued and repeated handling can result in referrals for incorrect patients or
diagnoses. Earlier we discussed how store and forward teledermatology could be
used to send history and diagnostic information to a dermatologist for asynchronous
consultation [227]. A centralized teledermatology clinic staffed by an
interdisciplinary team illustrated how a store and forward teledermatology system

could facilitate safe, effective and fast dermatology referral. Transferring patient

Page 101



What is the effect of information and computing technology on healthcare? D. Ludwick
A PhD Thesis V6.4, September 30, 2009

identification, health and demographic data electronically minimized opportunity for
handling error. Physicians’ confidence in the clinic’s processes, the ease of the
referral process and the fast report turnaround times offered by the teledermatology
clinic met physician expectations. This type of performance, facilitated through
telehealth technology, will help ease physicians’ and physician office staff referral

workload [75].

Facilitation of second opinion and peer review are not the only ways in which HIT can
improve quality and patient safety. Some physicians are infamous for their atrocious
handwriting. Some physicians have handwriting that is worse than other clinicians
even when asked to be as neat as possible [182]. Poor handwriting causes concern
for erroneous drug dispensing [182, 360]. In some cases, it has lead to toxicity and
death [360]. When pharmacists don’t understand the writing, they call the physician
office to get the information directly. These calls waste pharmacy, patient and
physician office time [360]. The clarity of orders and a standardized, type-written
method for prescriptions may reduce therapy errors. Many EMRs use electronic
“forms” to ensure therapies are ordered in a type-written legible manner with
consistent terminology and standardized format [361]. Even with little or no
decision support capabilities, such systems can improve workflow processes by
eliminating lost orders and ambiguities caused by illegible handwriting, generating
related orders automatically, monitoring for duplicate orders, and reducing the time
to fill orders [143]. Buyers are cautioned though: some HIT produces patient reports
that are filled with significant amounts of text. Many times physicians have to hunt
through paragraphs of text to get to the two or three sentences that report the
diagnosis and recommendations for treatment [281]. Although EMR technologies

address handwriting legibility, other issues with legibility may arise.

A barcode system integrated with a CPOE is another way to assure quality in care by
reducing errors in identifying patients. A barcode on the hospital wristband is
scanned prior to administering therapy so that the right patient gets the right drug

and dosage [322]. The Veterans Administration has implemented the Bar Code
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Medication Administration system and has seen significant reductions in medication
errors [322]. Bar-coding is old and simple technology. Other, more up to date,
technologies can accomplish the same thing. The technology itself is not the issue, it

is the facilitation of task coordination, regardless of technology, that is relevant here.

It is clear that HIT can help to improve the quality of care. However, implementers
need to be cognizant of the failure modes that compromise care delivery. There
have been some examples close to home where technology has caused adverse
events [148, 149]. Adverse data and medical events have resulted from insufficient
inter-application design and testing [193]. In 2004, one partner organization
contributing to the Alberta EHR made an application change which resulted in
patient data being inserted into incorrect patient records. Root cause analysis
revealed that the upgrade was unanticipated by the other partner organizations who
would have needed to modify their applications to prevent the errors. In 2006, more
upgrades resulted in more adverse events. In this case, a different partner
organization used healthcare data in a manner for which it was not designed. The
partner did not communicate how it was using the data to partner organizations and
as a result several adverse medical events were narrowly avoided. Again, here in
2009, medical test results were linked to incorrect patients resulting from a software
upgrade [149]. These three examples are specific examples pertaining to software
systems changes made in the context of an interdependent jurisdictional EHR
delivered by multiple organizations. Chapter 5 provides further background
information on these breakdowns and the responsibilities accruing to administrators,

physicians and technology to address them.

Adverse medical events in the Children’s Hospital of Pittsburgh resulted from
concurrent changes due to an HIT implementation and other process alterations
[150, 275, 357]. Han illustrated that HIT implementations can lead to reductions in
quality of care when too many changes, introducing socio-technical complications,
are being made at one time. The Han [150], Del Beccaro [275] and Ammenwerth

[357] articles thoroughly describe two independent pediatric hospital
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implementations of the same COTS CPOE system vyielding several lessons. The Han
experiment was complicated by changes in work processes which were unrelated to
their CPOE implementation. Following prudent change management techniques is
crucial to successful implementations. The Han experience, when compared to the
Del Beccaro implementation, illustrates some of the trade-offs of a big-bang
compared to an incremental implementation and shows that implementers must
consciously choose the implementation timeline when striving for implementation

success.

Poor socio-technical fit between the organization and the technology can yield
implementation frustrations and a reduction in patient volumes. However, the
dimension of patient volumes is merely a proxy for any number of dimensions on
which an HIT implementation’s success should be evaluated. The vertical axes of
Figures 4-3 and 4-4 could just as easily be labelled as “Quality of Care” or “Patient-
Provider Relationship”. As an organization absorbs new information technology into
its workflow, poor socio-technical fit can result in errors [362]. For those clinicians
who are unfamiliar with computing technology, the graphical user interface and the
mode of use can be overwhelming. The increased cognitive load can lead to
information overload and confusion caused by the amount and nature of the
information presented in the graphical user interface [362]. In the context of a high
volume clinic driven by a fee-for-service remuneration approach and long patient
wait times, overwhelm could lead to compromised decision making capacity. In
these circumstances, CDS could play a role; however, some studies have shown that
physicians turn off or ignore advice and warnings offered by CDS systems [363]. At
the end of the day, HIT can change the way clinicians work with each other to deliver
care [193]. That change takes time to settle in. The break in period can be a tenuous
point during which any number of adverse outcomes, from efficiency to convenience

and medical errors can occur.

Our international literature review reported that quality of care was not positively

nor adversely affected by the implementation of a health information system [258,
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358, 359, 364, 365]. Although we expect improvements in quality of care, in
practice, there has been no consistent association between HIT use and the quality
of ambulatory care [358]. There might be explanations. Not all technology is created
equal. Technology is developed by engineers to reflect their perspective of how
information systems should operate. Some may be more feature rich and
comprehensive than others. Second, physicians may not be using decision support
even if it is available within their EHR [363]. Third, institutions involved in developing
and evaluating EHRs might have other attributes that allowed EHRs to be successful
in changing quality, such as improved implementation and support practices which
evolved away from original practice. Fourth, studies of the efficacy of HIT and EHRs
may have involved intensive focus on a restricted set of outcomes that do not easily

translate into real-world clinical practice with its competing priorities [358].

HIT can improve the quality and safety of healthcare, but implementers need to
understand where breakdowns have occurred in the past and manage for them.
Standardization on technology usage followed by staff training helps to improve
coordination of integrated care [193, 253]. Adopting rigourous software operations
approaches helps to coordinate the amount of technical change. One author argues
that health information systems, like other interventions, should be regulated and
certified [366], as will be discussed next. Should health information system users

also be certified to mitigate chances for adverse events due to incorrect usage?

4.7 Conclusions

We found that health information technology can support quality in healthcare by
integrating CPGs, CDSs as well as quality assurance processes such as peer review
and second opinion. These benefits, however, can only be realized when care is
taken to select HIT which best suits the requirements of the healthcare organization.
Adopters must take care to match software features and workflow to their own
processes.  Socio-technical requirements gathering can be used to integrate

practices’ social processes with the workflow implied by new HIT otherwise adverse
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events and suboptimal implementation experience will result. We found that the
difference between the organization’s existing workflow and the workflow
demanded by the system’s technical features will drive change management forces,
the strength of which will be proportional to the misfit between the two. Misfit
places privacy, patient safety, provider-patient relations, staff anxiety, the time
physicians have with patients, quality of care, financial, efficiency, and liability factors
at risk. Misfit may also result in temporary (although not necessarily short-lived)
reductions in patient volume. Our change management models demonstrate that
reduced patient volumes can add significant cost to the overall cost of
implementation in a fee-for-service pay model. Project management, physician
leadership, standardization of technology and training can be used to ensure project

success.
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Chapter 5 -Software Operations, Procurement and

Certification

In Canada Health Infoway’s vision for a provincial EHR [201], point-of-service health
information systems integrate through a health information exchange to create an
interoperable jurisdictional EHR (Figure 2-3). In Alberta, the provincial EHR is a
distributed system of interoperable applications built on a service oriented
architecture.  There are several disparate health organizations which have
responsibility for delivering components of the jurisdictional infostructure. The
former Alberta health regions have HIT delivery responsibilities within their
geographical jurisdiction, but also play a role in contributing to the provincial EHR

agenda.

The previous chapters have described the theoretical requirements for an
interoperable jurisdictional health information system. Interoperability standards
such as HL7, SNOMED, DICOM and others are well documented standards that
provide for data interchange. Standards define how data will be interchanged, but
applications still need to be built to exchange data in the desired manner.
Jurisdictional applications need to be designed to work with each other to present a
complete health information system. Point-of-service applications also need to be
designed and certified to exchange information on a health information exchange.
Reliable, accurate interoperability is only attained through coordinated systems
engineering and operations. The standards provide the benchmark against which
information exchange is designed. Software testing and certification are used to

confirm that the software applications have been built properly.

In the context of a jurisdictional wide-area health information system, there is an
integral relationship between physician office health information systems and the
jurisdictional EHR. The EHR depends on technical and semantic integration with
EMRs to properly collect point-of-service patient health information. Similarly,

physician office EMR systems integrated into the jurisdictional infostructure depend
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on accurate health information and history for clinical decision making at the point of
care. Thus, despite the focus of this dissertation being primarily that relating to the
effect of health informatics on the delivery of primary care, it is necessary to
evaluate the effect that jurisdictional health information systems (such as EHRs) have
on jurisdictional healthcare delivery responsibilities. HIT affects the way jurisdictions
work with each other to share aggregated patient information just as electronic
medical records change the way clinicians work with each other to deliver care to an

individual [193].

5.1 Jurisdictional software operations

The failure mode of jurisdictional health information systems can be understood by
reviewing the recent adverse medical events that have occurred in Alberta [148,
149]. Such insight illustrates the responsibilities that accrue to jurisdictions when
they use health informatics to deliver health services. These insights also provide

lessons for physician offices as they adopt their health information systems.

In the Alberta EHR, information responsibilities are delegated to component
applications in a service oriented architecture (SOA). Chappell [367] describes an
SOA as a collection of applications and integration components which present as a
set of integrated services. A number of individual EHR component applications are
brought together to aggregately form the complete EHR. The applications’
interoperability, that is, their ability to share data and participate in a complete end-
to-end business process, is the essence of the EHR. As an example, a Drug
Information System is designed, and only designed, to track drugs prescribed and
dispensed to a patient. A Laboratory Information System only stores lab tests and
results for patients. A Client Registry is used to identify patients to ensure that
clinicians correctly assign health data to the correct patient. The applications are
connected together by private networks and share information with each other by

sending messages following the standards described earlier.
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Alberta’s EHR is not only built on a service oriented architecture, but the
responsibility for component applications is delegated to several separate
organizations (formerly RHAs). Alberta chose to implement the architectural design
recommended by Canada Health Infoway [201] but realized that the Infoway model
of large, complex and interdependent applications was too much for any single
organization to deliver. AHW decided to partner with the RHAs and the Physician
Office System Program (POSP) to take advantage of their human resource capacity
and their experience implementing health information systems [193]. The RHAs had
implemented integration engines, master patient indices, lab and diagnostic imaging
repositories in their regional health information systems. These large independent
and geographically separate organizations have many health information systems
responsibilities that fall within their own regions. Their responsibilities to a
provincial e-health agenda require them to be cognizant of the provincial e-health
context. Thus, Alberta’s integrated system requires operational coordination

between organizations which do not normally work with each other.

Of course, EHR systems are, necessarily, evolutionary projects. Software application
upgrades add features to the systems as business requirements evolve. Application
changes must be coordinated, especially in a multi-application, multi-organizational
EHR. In the publicly documented adverse medical events in Alberta, breakdowns
occurred because software upgrades made by separate organizations broke the
inter-application dependencies that exist between the applications [193].
Organizations did not communicate with each other prior to making changes.
Absent communications prevented other applications from being upgraded to

maintain the integration points in the EHR.

The adoption of information and computing technology in healthcare brings
responsibilities for software maintenance [368, 369]. A method of coordinating
change to ensure inter-application dependencies is particularly important in a
jurisdictional EHR using a service oriented architecture delivered by multiple,

independent organizations. Delivery organizations must commit to communicating
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planned application changes so that partner organizations can maintain integration
points. It is irresponsible for interdependent organizations to focus on their own
responsibilities in isolation of others. If they are to participate in a provincial EHR, a
formalized method for communicating and controlling software upgrades is required.
The Information Technology Infrastructure Library (ITIL was developed in the UK and
has since been adopted by several organizations in several industries in severa
countries [370]) best practice software operations management framework
coordinates software changes in large software environments. ITIL might be
especially relevant in jurisdictions building an EHR through multiple interdependent
organizations. Under ITIL, software upgrades are coordinated through a Change
Advisory Board (CAB). The CAB consists of software operators from each member
organization delivering the EHR. Their role is to evaluate the impact that any
proposed change would have on the applications they are responsible for.
Representatives communicate prospective changes within their home organizations
and define the work needed to maintain any of their application’s integration points
with other systems. The representative returns to the CAB with information that will
be used to determine the timeline for an integrated, packaged, coordinated release.
The CAB reviews new applications and pending updates and approves their release
into production. The CAB may review a prospective release several times to ensure
that the design and development activities are progressing toward delivery dates.
Once changes are approved for release, a release management process (Figure 5-1)
governs deployment to production environments. Release management ensures
there is adequate time for architecture, development, application testing and inter-
application testing of several application updates which form a software release

package.
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Figure 5-1 — ITIL Release Management Process

The ITIL Release Management Process has several features designed to coordinate
the software operations activities and manage the implementation risk of multiple
interdependent applications. The release management process provides consistent
and predictable software outcomes. Several changes, possibly in several different
applications planned for delivery in the same time period, are combined into release
packages. Prior to starting software development work, the business owners of the
applications determine how they wish to update their software. The business
planning documents are used to build engineering design documents from which the
software updates will be coded. At this point, wise project managers approach the
CAB to inform them of pending changes so that partner organizations are aware.
This gives them the time to assess how proposed changes may affect integration.
Once the design is complete, system development can begin. This period might be
quite lengthy as software engineers develop the code for new software or
application upgrades. During this period, the CAB determines exactly what the
release content will be for future release packages. Once the software developers
have substantially completed their development tasks, they submit it to quality
assurance testers to test the system. System testing focuses solely on the
application’s functionality and does not concern itself with how the application

integrates with other EHR systems. User acceptance testing (UAT) works through
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issues as experienced from the users’ perspectives. UAT and system testing are
iterative processes through which testers and developers bring the application up to
the functionality intended in the business plan. If the applications pass these two
series of tests, then the applications can be considered for release according to their
schedule. No further features can be added once the schedule has entered into a
freeze period. A freeze period offers developers and testers an opportunity to focus
on the current release without being distracted by additional requirements that
might be coming from external project stakeholders or business managers. The
freeze period locks out last minute changes to minimize the risk that one of these
changes breaks interoperability. Once the application functions as expected, then
integration testing can be initiated. Integration testing tests the integration points of
interdependent applications to ensure the applications interoperate as expected.
During this freeze period, applications can continue to be refined, but eventually
must be ready for integrated performance and scalability testing. Scalability and
performance testing ensure that the applications can withstand the load that they
will experience in the production environment. A standard approach to release
management allows all partner delivery organizations to stay abreast of the progress

of others so that a release can be coordinated into release management packages.

Release packages can be prepared depending on the size, urgency and nature of the
individual changes. Release packages are categorized into major and minor releases
as well as high priority releases. Major and minor releases differ by the degree of
technical complexity of the software updates. The greater the implications of a
change, that is the greater the technical risk the changes represent, the more likely
the package should be categorized as a major release. Major release packages are
only deployed a few times per software cycle because of the amount of integration
testing required to confirm that interoperability won’t be broken [368]. Minor
releases contain changes that are not intended to change integration. High priority
releases are only used to make immediate changes to applications without which

patient safety or privacy would be compromised. High priority changes may be
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implemented at any time, subject to approval by the CAB [368]. High priority
releases bring their own risks because the urgency of the software upgrade
sometimes limits the amount of integration testing that can be completed. Thus the
temptation to defeat the release schedule by labelling a release as a high priority
release should be avoided. Inevitably though, in the highly political circumstance of
an EHR, there are pressures to use high priority releases as a vehicle to implement
non-urgent changes to meet self-imposed deadlines. To minimize implementation
risk, new releases can be implemented on off-line, mirrored servers first. This
permits integration testing to occur in a production-like environment first. If testing
is successful, the new versions can be swapped into production by switching off
production servers and turning on the mirrored servers, making the cut-over to the

new release much faster.

Although ITIL brings greater awareness of inter-application dependencies, better
quality assurance and the confidence that clinical incidents can be avoided, it also
brings more process, more paper-work and less business freedom to make ad-hoc
updates [193]. Adopting the ITIL model is not easy because it requires changes to
entrenched organizational software operations processes. It restricts organizations’
software delivery processes. Organizations are not permitted to implement software
upgrades according to their own schedules, but needed to coordinate their releases
through the CAB. It can take a long time to integrate the framework into

organizations’ workflows [193].

5.2 Physician Office System Procurement and Software

Operations

The above Change and Release Management processes can go a long way toward
minimizing the risk of adverse events resulting from insufficient software operations
management in the jurisdictional infostructure. What about point-of-service
applications? How do we manage the risks inherent in software operations in the

physician office? How do we manage the operations of systems installed in
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independent, private, for-profit physician offices which are delivered by many,
independent, private, for-profit software companies?  Converting a healthcare
practice to a new EMR, whether coming from paper or another electronic system, is
a daunting task. There are many unknowns. There are many risks. Project risk
management is a method of systematically managing uncertainty to increase the
likelihood that the project will achieve its goals [371]. Chapter 4 outlined several
relevant risks. Risks need to be managed so that adverse events do not derail the

project, which may result in project delays or increased project costs.

Physicians face procurement risk, if they are not able to select a high quality product
that supports a minimum level of healthcare delivery. This risk is compounded when
physicians do not take the time to properly select a physician office system that best
fits their specific practice requirements [161] (they select a product for which their
practice lies in the “marginal fit” or in the “no fitness for use” part of the curve
shown in Figure 4-1). Our international literature review and other studies have
reported the liability risk physicians face by using software that does not support
their specific workflow [227, 230, 253]. Liability is also compounded if physician
offices select a low quality product that has poorly functioning features or does not
offer the features needed to deliver the appropriate levels of care. Of course,
physicians face significant financial risk in purchasing physician office systems. EMRs
are extremely expensive propositions. Physicians complain that most benefits accrue
to payers and patients when most of the costs are borne by physicians [284, 372]. As
described above, there physicians face operational risks due to their responsibilities

for maintaining computers, software and networks.

Just like many other engineering projects, evaluating, selecting, procuring,
implementing and operating any HIT is a project. The literature reports that
implementation failure can be minimized by using project management processes
[272, 273, 275, 293, 295, 306, 310, 311, 312] because they control the scope,
procurement, schedule, tasks, resources, and quality of the project. All projects are

one-time, unique and temporary endeavours designed to produce an outcome [371].
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Whether implementing an EMR for a solo physician office, or a large, inter-
organizational, interoperable, jurisdictional EHR, project management processes can
be used to manage resources, the schedule and the budget. Project management
processes manage the implementation, procurement and risks that come with

change.

In the case of physician office systems implementation, few physicians have the
knowledge, skills, experience or the confidence needed to run a project [78, 161].
Physicians are advised to learn about the HIT market, the vendors playing in it and
the strengths and weaknesses of their products. This starts with an introspective
review of the physician office’s needs. Physician leaders must consider how they
work, how they use their staff, and their preferred methods of documenting patient
health information. They need to define the role that the HIT will play in their office.
This is called requirements gathering, a process through which physicians determine
their needs and the objectives that the system will need to address. The previous
chapter discussed the benefits of socio-technical requirements gathering and the
additional enlightenment it offers physicians in their information gathering efforts.
The requirements gathering process helps physicians to establish criteria that can be

used to evaluate vendor products.

The next step in the project is to gather information from vendors about their
products’ features. As discussed in the earlier chapter, not all health information
products are built the same. Each is the product of the design philosophy and user
feedback of their vendors. Different products aim to address different problems in
the physician office and so physicians need to consider the strengths and drawbacks
of various products with respect to their practices. There are many avenues
available to physicians for gathering product and vendor information. Physicians can
talk to sales representatives, they can attend demonstrations, and they can visit
vendor booths at tradeshows. Physicians can conduct their own market scans, price
analyses and refer to industry publications to become familiar with the different

products and features. Interestingly, our recent studies showed that physicians in
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smaller suburban physician offices tend to skimp on their efforts in information
gathering [161]. Only one followed a procurement plan consisting of a market scan,
price analysis, vendor demonstrations, and visiting colleagues’ clinics. Only two
physicians completed a price comparison, while one called their professional
association for procurement advice, another acquired his EMR through personal
connections, and yet another could not remember how he had selected his EMR
[161]. Conversely, primary care physicians operating in urban, academic or hospital
settings took a more proactive approach to procurement. They spent more time
networking with colleagues to understand the vendor market [78]. They even
devoted funds to a non-clinical project management resource to implement the
project and work through any post implementation technical support requirements
[78]. Physicians took time to train themselves and their staff on their system. A
project resource, who is familiar with the project management process, can carry out
project management tasks on behalf of physicians, leaving them to see patients.
Many project resources are not physicians or even clinical staff. Often they are
administrators who bring the project team together, to organize and execute the
project plan. They lead the various meetings and other activities, which are
extremely time-consuming, and require specific project management skills that are
not commonly present among practicing physicians [265]. Once the physician office
system has been implemented, some practices have converted the project
manager’s role to that of a technical vendor liaison — the “go to” person for any
usability concerns or training concerns for physicians [63, 78]. We found that larger
physician offices could generate the revenue to support a non-physician project
manager/vendor liaison resource, whereas none of our suburban physician offices

had such resources in place [78, 161].

There are other strategies that are also available to help minimize the project risk.
Where feasible, EMR implementers might wish to limit the amount of change taken
on at once, so that clinicians have a chance to adjust to the change [296, 325] before

an adverse event results from misunderstandings created among many other system
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or process changes [361]. Ideally, new physician office system updates or patches
are tested, in the office, before implemented. Easily said, but often not possible due
to the time constraints physicians operate under. Coordinated workflow can be
achieved by training staff to use the EMR in a consistent manner. The training
creates a common understanding on how the physician office system will be used in
the practice [167]. The intensity of training, the timing of the training and the
availability of training and post-implementation support all help to shorten the
restabilization period [303, 307, 310, 314, 315]. Access to experts on call (or “at the
elbow” [246]) and post-implementation training improve clinicians’ early experiences
with the system when restabilization starts [78, 171]. By extension, standardization
of clinical terminology, lab test results ranges, the way the EMR is used, as well as
the type of information saved in an EMR can help realize the benefits of an EMR
across an interdisciplinary team of care givers in a physician office [168, 253, 292,
315, 316]. Standardization and training ensures all system users know how to use a
system in a consistent manner, permitting them to anticipate what others in the
organization are doing with the system. In summary, stronger physician professional
networks used in information gathering, more complete training, a managed
approach to implementation and in-house technical support seemed more influential

than remuneration in facilitating the adoption experience.

5.3 Health Information Systems Certification and

Conformance

5.3.1 Introduction

Jurisdictions running the jurisdictional infostructure and physicians running physician
office systems need to manage procurement and software operations risks to avoid
adverse events brought forward by the HIT itself. The previous two sections
illustrated the risks that jurisdictions and physician offices face. Jurisdictions face
software operations management risk when they make updates to their software.

Change and Release Management processes are used to manage the risk to ensure
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interoperability is preserved. Physicians face procurement, liability, financial and
operations risks of their own when they decide to pursue electronic records
management. Product evaluation, selection, implementation and operation are
complex work which distracts physicians from caring for patients. Left to their own
devices, physicians would not adopt HIT [184, 285, 356]. Physicians need help. The
business case for HIT adoption is not obvious in a fee-for-service remuneration
model [373]. Physicians argue that since payers receive most of the benefits, payers

should also bear some of the costs [105, 184, 324, 356, 372, 373, 374, 375].

The complete EHR depends on the jurisdictional infostructure as well as point-of-
service systems such as physician office systems. There needs to be some way of
integrating jurisdictional software operations management with physician office
system risk management to ensure all systems exchange information properly across
the health information exchange. Jurisdictions have implemented conformance and
certification programs which strive to mitigate the risks described above for both the
infostructure and physician office systems. Certification and conformance programs
are designed to mitigate the procurement, liability, financial and operational risks
that exist in an e-health environment while delivering the integrated EHR [167, 215,

258].

5.3.2 How does certification work?

In a previous literature review [215], we found a number of organizations which
facilitate the adoption of HIT in primary care. Certification organizations were found
in Alberta, British Columbia, Saskatchewan, Manitoba, Ontario, the United Kingdom,
the United States, Denmark, Australia and New Zealand (Table 5-1). The certification
organizations in these jurisdictions have varying organizational structures,
certification objectives and strategies for facilitating the adoption of HIT. However,
some commonalities exist. They facilitate physician office systems adoption in two

ways (Figure 5-2). They regulate physician office systems markets by pre-testing
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vendor products against standards (Jurisdictional Certification Process). Second,

they provide procurement support to physicians (Physician Procurement Process).

Table 5-1: Certification organizations in countries with High HIT adoption
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Figure 5-2 illustrates the two intersecting and concomitant responsibilities of
certification organizations. The Jurisdictional Certification Process is responsible for
certifying a number of HIT systems for purchase in the jurisdiction. This process is
responsible for ensuring that the health information systems available to physician
offices meet objectives set out by the jurisdiction. Different jurisdictions have
different objectives as shown by Table 5-1. Some organizations want to improve
functionality, usability, system performance or workflow. Others wish to ensure that
systems are interoperable and will support connectivity with their central shared
health record. Yet others are concerned about the privacy and security of patient
data, and will only support those systems which meet their strict standards for

handling data. The certification program establishes goals that the jurisdiction
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wishes to achieve through their e-health agenda and then ensures those goals are

met.
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Figure 5-2 - Certification and Physician Office Product Selection Processes

With objectives established, the jurisdiction carries out a partial procurement
process. Many certification organizations provide system requirements to vendors,
often through a Request For Proposal (RFP) approach, evaluate systems and then
designate approved systems as eligible for purchase [215]. Many of the jurisdictions
will require Master Services Agreements (MSAs) with vendors to ensure vendors
adhere to measures for performance. Measures for performance may be network
quality of service targets, technical support response targets, a commitment to
follow a jurisdictional software operations framework, or adherence to established

price levels.
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At this point, certified systems are available for purchase and implementation.
Physicians wishing to purchase a system would follow the Physician Procurement
Process to select an eligible system. Physicians start by gathering information about
systems as described previously. Some certification organizations provide transition
coordinators who lead physicians through a requirements gathering process to help
them understand their specific clinical workflow and HIT system needs [376, 377,
378]. The certification organizations will help physicians determine the criteria on
which they may make a selection and the weighting given to each criterion. At this
point, the two processes intersect as the physician selects a system from the list of
pre-qualified systems. The physician office will enter into its own negotiations to
contract for provision of the system. The vendor-physician contract will be governed
in the context of the MSA between the vendor and the certification organization.
The vendor and the physician will implement the new HIT system which will imply
the workflow changes described in Chapter 4. Once the physician office has re-
established steady state workflows, physicians may be in a position to offer
suggestions for product improvement. These suggestions are funnelled into the
Jurisdictional Certification Process when new versions of the Certification
Requirements initiate the recertification cycle. Our literature review found that
many certification organizations had time limited certifications [215]. Time limited
certifications required vendors to recertify on a periodic basis, thus ensuring that
there was always incentive for vendors to provide high quality and context relevant

products.

5.3.2 How does certification affect the adoption of HIT?

Certification organizations are instrumental in facilitating HIT adoption on both the
infostructural and point-of-service sides of the health information exchange.
Certification programs establish certification requirements which are used to test all
components of the EHR. As illustrated in Table 5-1, some jurisdictions have set up
their certification programs to facilitate interoperability and connectivity with

infostructural systems. Certification organizations centralize a number of
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responsibilities, thereby lifting them from physicians’ shoulders and, arguably,
placing them into the hands of more qualified resources [63]. For example,
certification organizations test HIT systems by hiring qualified professional testers.
Certification organizations are more qualified testing agencies [379] than physicians
themselves. Certification organizations have the time and the expertise to conduct
thorough testing to ensure products will meet the objectives of the jurisdiction.
Physicians are assured that certified products are high quality. Thus, certification
organizations facilitate adoption because they mitigate liability risk due to poorly
designed software [215]. They report functional deficiencies to vendors and buyers.
Malfunctioning products may be ejected from the market if vendors are unable to
improve them, reducing practice liability due to low quality systems design.
Transient or uncommitted vendors are ejected from the market because they can’t

meet the design requirements tested by the certification organizations [105, 304].

In some jurisdictions, certification organizations not only pre-test and certify
systems, but they provide some financial incentives to physicians who choose to buy
certified systems. Financial incentives might come in several forms. In Alberta and
BC, POSP and BC's Physician Information Technology Office (PITO) pay for 70% of the
cost of physician office systems. Both Manitoba and Saskatchewan have arranged
the fee structure to incent physicians to report usage of their EMR systems [134,
380]. Physicians using their system to manage health information electronically and
achieving higher quality of care receive higher fee-for-service rates [380]. In the US,
Certification Commission for Health Information Technology (CCHIT) does not offer
direct financial reimbursement for HIT purchases, but insurers have reduced
malpractice insurance premiums for those physicians using CCHIT certified EMRs
[381]. A US Congressional stimulus package will offer $40,000 in Medicare incentives
to physicians who use electronic systems [217]. Some organizations provide
reimbursement for capital costs [215]. Even when physician funding is not part of
programming, often other economic benefits accrue to physicians such as more

competitive pricing [382, 383] and liability insurance discounts [384].
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Certification organizations also facilitate adoption by supporting physicians through
the procurement process. The Jurisdictional Certification Process centralizes much
of the procurement process for physicians. Certification organizations provide plenty
of advice for those portions still left to physicians. They facilitate workflow analysis,
facilitate requirements gathering, coach physicians through contract negotiations,
advocate for physician office training and ensure that technical support is provided

to physicians in a timely manner [376, 377, 378].

Certification organizations also alleviate some of the operational risk to physicians.
Software vendors frequently update their products with patches and updates to
address malfunction and improve features. The Jurisdictional Certification Process
controls these software releases by integrating recertification into the process [215].
Vendors are still allowed to update their products as required, but major functional
changes are controlled through the recertification process. Thus, physicians do not
have to worry about frequent software changes that require adjustment to their

workflow and retraining their staff.

5.3.3 Implications of Certification

Certification organizations offer interesting effects in the general market. Some
jurisdictions maintain open EMR markets and some of them close markets after
certification is complete (Table 5-1). A closed market is one where, once a list of
certified products is available, no other vendors’ products can be sold in that market.
Even if markets remain open, practically speaking, any vendor product which has
been certified has a significant marketing advantage over those not certified [215].
CCHIT offers a seal of approval, which can be used as a market differentiator by
vendors [385]. Manitoba intends to promote certified systems to physicians and
limit RHAs’ purchases to those vendors on the approved list [134]. Even in
jurisdictions with closed market policies, many vendors post their success on
websites or promote their success in advertisements to remain competitive. In

either case, jurisdictions affect the free and open enterprise mechanisms that drive
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competition in the market. Many countries’ economic engines are based on the free
and open competition that causes products and services to become better. Thus,
certification organizations must control applications to ensure their objectives are
met but should not compromise the economic, competitive mechanisms that drive
quality. An optimal range of approximately 3 to 6 certified systems is recommended
to balance competition with the administrative costs of certification. Insufficient GP
choice and vendor competition result when too few vendors are selected (as the
Scottish experience implies) [215]. Programs with two approved systems will offer
some choice to physicians and control jurisdictional certification expenses; although
jurisdictions do better to have three approved systems in case one vendor fails [134].
Jurisdictions with too many certified systems may leave too many choices for
physicians, which compromise the objectives of certification in the first place.
Jurisdictions with open markets can expect to have higher testing and administrative
costs as they certify a large quantity of systems and subsequent versions. It is
interesting that the US and Ontario, two large jurisdictions with open markets,

appear to offset certification costs by charging vendors.

Another implication of certification pertains to those physicians who already have
EMR systems, but which are not certified or which lose certification. In closed
markets, physicians who were using products which subsequently failed certification
must migrate to a different solution if they are to maintain access to funding. Of
course, physicians are independent offices. It is their prerogative to stay with their
existing system given all of the complications discussed previously in this
dissertation. Still, certification organizations need to guard against causing too much
change for physicians by certifying products in a first cycle, but then delisting that
same product in the next. Such circumstances would offer strong incentive for
physicians to stay on their current software given the implications for change

described in Chapter4.

Clearly, certification has significant consequences for the private sector software

companies producing physician office systems. Naturally, taxpaying HIT software
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companies have already complained about how failure in certification has
compromised their ability to be competitive in the market [386, 387]. Jurisdictions
must consider the cost and competition implications when certifying systems and

setting policies.

Another competition implication arises when certification organizations offer
financial incentives for physicians. The issue is particularly well illustrated in the US
where anti-kickback laws prevented hospitals from financially supporting physicians
with systems purchases that would integrate with hospital CPOE systems [362, 388,
389]. There is no doubt that well integrated systems between physician offices and
hospitals would help improve continuity of care when general practitioners admitted
patients to hospitals. But, hospitals could not (previously) be seen to be financially
biasing physician offices towards a select number of EMRs that integrated with their
CPOE systems. Since that time, the US Department of Health and Human Services
and the Internal Revenue Service have clarified that hospitals may support physicians

in their purchases [388], but the issue is still relevant.

How can jurisdictions provide financial support to purchase business systems when
they offer no other financial support to any other industry? The Canada Revenue
Agency does not offer financial incentives to accountants to purchase accounting
systems that integrate with the central tax processing system. Instead, natural
competition has ensured that electronic tax filing features are available in almost all
personal and corporate tax software. Lawyers are not paid by the legal system to
buy and use software that facilitates the easy submission of documents to the
courts. Why then, in Canada, are physicians being paid to buy, what amounts to be,
their everyday, simple business software? Clearly more study is required to
understand the relationship between physician reimbursement and HIT adoption.
More study is required to compare these industry circumstances and to offer insight

into this concern.
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Certification organizations consolidate feature, functional and interoperable
requirements gathering which articulates a purchasing power that small physician
offices would not have. Physicians do not have the technical and software product
management backgrounds to demand changes in software products [253]. However,
a physician led certification organization offers significant market influence. Such
organizations advocate for and leverage the market power of large volumes of
physicians. A cohesive approach can benefit vendors too. Software vendors benefit
from a common set of interoperability requirements, minimizing multiple,
sometimes conflicting, requirements from physicians. Canada Health Infoway is
considering a national conformance program [390] while POSP, PITO, Saskatchewan,
Manitoba eHealth, and OntarioMD collaborate to help minimize development effort

to vendors in Canada.

5.4 Remuneration, reimbursement and adoption

Remuneration is a complex and highly debated healthcare topic. The historical FFS
model, and the behaviours it drives, is an appropriate remuneration tool in this era
of mismatched healthcare supply and demand. However, as patient populations age,
and the demand for chronic care rises, the FFS model incents physicians to under-
provide care to individuals needing advanced care in favour of meeting the demand
of the rest of the population. As patients age, their desire for a deeper friendship
with their physician conflicts with their physicians’ motivations under the FFS model.
At the same time, physicians’ independence and the unlimited revenue potential
offered under FFS has caused some to work themselves to a point that is untenable

moving forward.

In the early stages of these studies, the author was convinced that there was a direct
and undeniable relationship between physicians’ interest in evaluating, selecting,
implementing and adopting HIT and their remuneration method. Those physicians
with a long term view would see HIT as a means to attain operational efficiencies

which give them access to more revenue potential after implementation. The office
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efficiencies obtained with the support of HIT would allow physician offices to attain
higher long term post-transition steady state patient volumes. Those visionary
physicians could justify time away from seeing patients (and the associated short
term reduction in FFS revenues as illustrated previously) because their investment
would pay off with better long term cash flow (APVp.: > 0). We wished to learn
more about how HIT affects remuneration and remuneration systems and how these

systems in turn affected HIT adoption.

Our international literature review [253] reported that adoption is influenced by
financial factors, but to varying degrees in different jurisdictions. This would seem to
be supported by Table 2-1 which illustrates varying levels of HIT adoption in
jurisdictions with varying remuneration models. “Physicians are not likely to be
distracted from their patients in a fee for service payment model toward a project
that is expected to reduce their throughput, taking away valuable revenue
opportunity” [253]. In fact, as we have said before, left to their own devices,
physicians would not adopt HIT [184, 285, 356]. From physicians’ perspectives, the
business case for adoption doesn’t make sense [373]. Given the trials discussed in
Chapter 4, maybe they are right. Costs cited as deterrents to health information
systems adoption were system costs, training, and lost opportunity cost due to ramp
up or system down time [284, 356]. Our international literature review concluded
that a more detailed investigation of financial reimbursement models for adoption

and their implications to physician remuneration models was required.

Two further studies [78, 161], both remaining in the Alberta context, were
undertaken to understand more about the drivers of EMR adoption. First, we
studied the adoption experience of suburban physicians to understand the drivers
and barriers to adoption in a community care based circumstance. Then, in the
second part of this two part series, we conducted interviews with urban, hospital and
academic based family physicians to understand how remuneration and care setting
affected their evaluation, selection, implementation and adoption of EMRs. Both

studies were conducted in Alberta because we wanted to control for the type of
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reimbursement model that was in place. The first study, with suburban physicians,
examined the adoption experience of community based GPs who are members of a
PCN (which of course brings its own biases). Lead physicians or influencers who had
recent EMR implementation experience were interviewed with an interview guide
which was developed from the findings of our international literature review and
tested prior to the study. These semi-structured interviews found that physicians
chose not to invest the time in systems procurement because they were
uncomfortable with the process. Investigating systems during office hours reduced
revenue generating opportunity under the FFS model and increased patient wait
times [161]. When combined with our physicians’ general lack of familiarity with HIT
and the HIT market, they felt there would be too much time required to undertake
anything more than haphazard unplanned investigations. Physicians did undertake
investigations, but did not follow a robust, complete procurement process [161]. In
conclusion, we wondered whether the current fee-for-service payment model
creates an urgency to maintain patient throughput. We suggested that the
opportunity to maximize clinic revenue with waiting rooms full of patients
discourages physicians from investing the time in EMR implementation activities

[161].

In an effort to shed more light, the second study searched out physicians who were
practicing in a different remuneration model or in a different care setting to
understand their implementation experience. Lead physicians practicing in urban,
academic or hospital settings were interviewed using a similar interview guide to the
one used above. Some of these physicians were paid on an ARP basis while others
had access to sessional pay for the purposes of procuring a physician office system.
Thus there was a small opportunity to compare their physician office system
adoption experience with our suburban study. The study found several differences
between suburban physicians paid on a FFS basis and their urban/hospital based or
academic colleagues paid through non-FFS methods. Urban physicians tended to

follow a more complete investigation approach, informed more by their colleagues’
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opinions and past experiences compared to suburban physicians who did not quote
colleagues as an information source. In fact, urban physicians tended to view their
fellow physicians as colleagues as opposed to our suburban interviewees who saw
their fellow physicians as competition in the healthcare market place. Urban
practices tended to be bigger in size and often hired a project management resource
to oversee the implementation. This resource then transitioned to a vendor liaison
and training resource after the system had been installed. We found that physicians
in the suburban setting tended to follow “big-bang” implementation approaches
whereas the larger urban clinics took the time to implement in a more incremental,

phased approach.

Our hypothesis was such that physicians paid on a non-FFS basis would have more
time to investigate, select and then implement their physician office system. These
two studies did not, however, suggest that alternative payment models facilitated
adoption any more than FFS. While the second study found physicians took more
time in implementation, both studies found physicians complaining bitterly about
the lack of time to conduct the first 3 steps of the Physician Procurement Process
(Figure 5-2). Again, if any conclusion could be drawn from these two studies, it
would be that the size of the urban clinics offered more resources to acquire
supporting services (project management resources, more extensive training and a
planned, incremental and controlled system rollout). Other activities still occupied
physicians’ time, preventing them from undertaking a complete procurement

approach regardless of how they were paid.

Our two part study series examining the effects of remuneration on adoption proved
inconclusive. Subsequent to these two studies, we recalled from our international
literature review that certification organizations claimed to mitigate physician
liability, procurement and financial risk. As a follow up to our international literature
review, a review of GP systems certification programs was conducted to understand
how the reimbursement components in these programs combined with physician

remuneration policy to support adoption [215]. The analysis found that
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reimbursement programs tended to be targeted at fee-for-service GPs [391, 392,
393, 394, 395]. Programs used a number of different mechanisms to facilitate
adoption. Some offered lump sum reimbursement for capital costs [396, 397], while
others added top-ups to FFS billings if the GP system was used to report patient
outcomes [134, 380] or achieve quality targets [127, 134]. Many programs
supported physician adoption in indirect ways by offering peer support [380, 397],
transition support [398, 399], and procurement support [399]. Although these are
non-financial aspects of the programs, they resulted in time savings for physicians,
which equate to lost opportunity cost savings in a FFS model. Clearly, there is a
relationship between remuneration, reimbursement and adoption as inferred by the

reimbursement programs’ orientation to FFS physicians.

This thesis has spoken extensively about time physicians have to investigate,
evaluate, procure, implement and adopt a GP system. As mentioned previously,
physicians’ time is their most valuable commodity [105]. If physicians in both FFS
and blended pay models cannot find the time to investigate these systems, then
what is taking up their time? Well, the answer to that question is widely varying.
Physicians have many draws on their time. As outlined in the background section,
the new generation of medicine suggests that more physicians will spend time with
their families in the future. Primary care reform demands that physicians use some
of their time to lead interdisciplinary teams. Chapter 7 outlines many other
distractions brought on by HIT itself. As a physician office practice gets older, so too
do its patients. The complications of aging drive longer patient appointments [71].
Those patients have gotten to know the physician more, and so there is a greater
interest in socialization, on both the part of the physician and patient [172].
Physicians develop specialty interest to grow their career, which takes away from
their practice time [172]. These are just some of the factors that HIT adoption must

compete with for physician time.

Remuneration models are one of many factors contributing to adoption. Again, this

conclusion would seem to be echoed by Table 2-1 which shows a number of
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countries with both high and low adoption rates for physician office systems. The
table illustrates that there are a number of remuneration models in place such that
there is no specific remuneration model that can be credited with greater adoption
success over another. For example, Australia pays its GPs exclusively through a FFS
model and enjoys very high adoption. Canada pays almost exclusively through FFS
but has low adoption. The US has low adoption with a completely different
healthcare financing, insurance and remuneration model. Denmark pays 70%
through FFS whereas Sweden’s physicians are mostly paid via salary. Both have very
high physician office system adoption rates. Frustratingly, there seems to be no one
reason to indicate why high GP systems adoption countries have had such success in
adoption. More relevant to this chapter, our studies cannot suggest that one

remuneration approach supports adoption over another [400, 401].

Remuneration, combined with physician office reimbursement plans, may create an
opportunity to stimulate the building blocks of adoption in primary care. It is difficult
to separate the implications of the remuneration model from the implications of the
reimbursement models described above. The reimbursement models described in
earlier parts of this chapter tend to focus on supporting HIT adoption of physicians
paid on a FFS basis [215]. However, they do so in many ways as has already been
discussed [215]. These various approaches frustrate the analyst trying to determine
the factors and influencers that drive health information systems adoption in

primary care.

The agencies which administer GP systems reimbursement models tend to be the
same as, or associated with, centralized organizations charged with a mandate to
drive adoption. Although not exclusively, these centralized -certification
organizations also tend to exist within centralized health systems, causing us to
believe that the degree to which a jurisdiction has centralized its healthcare policy
and delivery contributes to adoption [400, 401]. Considering the low adoption in
both the US and Canada, the relatively decentralized nature of these two countries’

health systems may be to blame for their low adoption. There are advantages that
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centralization offers which may be conducive to adoption. At the jurisdictional level,
centralized systems offer standardization in messaging, software development,
software operations, lab test results decision levels and patient safety standards
[400, 402]. At the clinic level, centralization justifies the acquisition of computers,
internet service, secure transmission channels [227]. In decentralized healthcare
systems (and also in decentralized healthcare informatics systems) often, there is a
lack of trust among stakeholders to share data in a reliable and safe manner.
Decentralization might tend to result in uncoordinated efforts, duplication and
misaligned organizational purposes [193, 402]. Even remuneration policy may differ
across the provinces [227]. Could primary care reform stimulate centralization of
information exchanges at least within their member clinics [403]? Will the recent

centralization tendencies in Alberta serve to support EHR and EMR adoption?

5.5 Conclusions

Our review found that centralized software operations and certification offer many
benefits to the adoption of HIT at both the jurisdictional and primary care levels.
When jurisdictional EHR systems are delivered using an SOA architecture by multiple
interdependent organizations, data, software development and software operations
management standards are needed to coordinate otherwise disparate EHR delivery
activities. ITIL release management, controlled from a centralized CAB, can help to
control software development and operations activities but adopters should be

prepared to trade improved control and safety for business flexibility and freedom.

We found that certification organizations can facilitate physician office system
adoption by mitigating liability, procurement and financial risk to family physicians
who buy pre-qualified EMR solutions. They support HIT adoption by standardizing
requirements gathering, feature testing, procurement and adoption while providing
reimbursement to qualifying family physicians. We suggest that certification
organizations limit the number of approved systems to a range of 3 to 6 systems.

This will ensure physician office system vendors have market competitive forces
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needed to drive product improvements. It also ensures physicians have enough
choice to select an optimal system for their practices. We also suggest that
certification organizations connect physician reimbursement for adopting pre-

qualified systems to usage or quality of care.
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Chapter 6 - Advanced Access and Office Efficiency

6.1 Advanced Access

Advanced access, also known as enhanced access, open access, same-day scheduling
or lean thinking, is a physician office strategy for increasing capacity to deliver care
[28, 175, 176]. Advanced access has several strategic components designed to be
able to offer patients appointments on the day they ask for one. Advanced access
seeks to ensure that office tasks are appropriately matched to the right member of
the physician office. When supply is matched to demand and tasks are properly
assigned within the team, advanced access suggests that the waitlist will stabilize
(queuing theory says that the waitlist will stop growing when patient arrival rate is
equal to or less than the service rate). A stable waitlist (a stable queue) means the
physician office is meeting demand, but may still need to work down its backlog to
offer timely care [404]. Short and even stabilized waitlists encourage patients to
seek care from their own physician. Physicians are strongly encouraged to see their
own patients and discourage patients from seeing other physicians (such as
emergency rooms or walk-in clinics) [117, 118]. When patients see their own
physician, the encounters are shorter, because there is less time taken up in
developing rapport, establishing credibility, taking initial history, and understanding
the patient’s health circumstances [28]. When seen by their physician, patients are
more comfortable asking health questions, accepting their physician’s
recommendations and physicians were able to design care plans for their patients
[177]. When patients are unattached to a physician, or can’t access their own
physician, they use other healthcare services to address their problems [15]. As

Murray says “see your own, and don’t make ‘em wait” [405].

A key feature of the advanced access model is the scheduling approach, which differs
dramatically from the tradition model used in most physician offices. Under the
traditional model, physician offices book appointment schedules to capacity. They

stipulate that patients are permitted to bring forward only one, or possibly two,
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problems. Other problems must be addressed in another future appointment.
When the schedule is full, a patient calling with an urgent problem must go to
emergency (since there is no room in the schedule), be double booked into his/her
physicians’ schedule or be booked at the end of the day. These options push current

work into the future, exacerbating demand that has not been addressed.

The advanced access model approaches scheduling from the opposite perspective.
Instead of pushing demand (driven by multiple problems or emergent problems) into
the future, advanced access books today’s patients today [175]. Patients who see
their physician are encouraged to address any and all problems in the current
appointment (called “max packing” appointments) so that any future consultations
are addressed in the current one. Future capacity is freed up so that future patients

can be booked on the day they call in.

Physicians practicing in the traditional model can adopt the advanced access model,
but they must first address their backlog (their waitlist). Physicians can work down
their backlog, addressing future demand by temporarily increasing capacity to meet
current demand and work into future demand. They do this by adding additional
hours, looking to see if patients have future appointments which can be satisfied in a
current one, and reducing the frequency with which they bring patients back for
follow up appointments (which reduces internally generated demand) [175, 176,
179]. Offices are encouraged to develop contingency plans for peak demand (such
as Monday mornings, back to school periods, flu season, vacations, etc) so that
temporary surges in demand do not cause waitlists to develop [175, 176]. Advanced
access is not sustainable if there is a permanent mismatch between supply and
demand [175] or if variation in either demand or supply is too great. If demand
permanently exceeds supply, physicians can recruit partners into a multi-physician
practice to share the load. They can also decrease demand by decreasing the
number of visits per patient per year, lowering the internal demand for follow up

appointments (if appropriate) [406], providing more service at each visit to minimize
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the need for future visits [407] and using alternatives such as email, telephone or

group visits [408].

There is efficiency in a purposeful exam room design. As with other forms of
standardization [253], standardized exam room layouts have efficiency benefits.
Physicians should sit face-to-face with patients when recording data in an EMR to
maximize the quantity of patient-physician interaction [161]. Exam rooms may
require reconstruction so that eye contact can be maintained while entering data
into the EMR. Exam rooms can also be rearranged such that equipment, tables, sinks
and chairs are positioned in the same location in each room so that physicians do not
get disoriented and don’t need to search for equipment during an encounter. Exam
rooms should be stocked with supplies before the start of the business day so that
physicians don’t interrupt an encounter to chase supplies. Exam room design is
important in facilitating the patient-provider relationship, which further enhances

the trust that helps to make office visits more effective [28, 121, 177, 178].

Like many small business owners, physicians take on many tasks (not necessarily all
physician tasks) to manage their risk as small business owners (75% of physicians feel
they do things they should not be doing [69, 409]). There are many types of non-
physician tasks. There are non-physician clinical tasks such as taking vital signs,
reviewing medications, reviewing lab test results and DITRs. Physicians do not
personally need to take family history or allergies, yet many physicians do this all the
time. There are also administrative tasks that physicians sometimes do. Tasks such
as rooming patients, scheduling appointments, completing special authorization
forms, completing insurance claim forms, typing and billing are tasks that
administrative staff are capable of doing. Physicians take on these tasks because
they feel that if they don’t do it themselves, it won’t be done. Sometimes, physicians

take on non-physician tasks because there is simply no one else to do them.

Advanced access is a series of strategies designed to improve access to primary care

services. The starting point is to match care supply to care demand by establishing
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the patient panel size (the number of patients cared for by the physician). Defining
the patient panel serves several purposes. It makes patients happy because they
know they have a documented provider relationship. It defines the physician’s
workload and predicts patient demand. It also enables physicians to make a
commitment to continuity of care to a defined set of patients [410, 411, 412, 413,
414]. Physicians can calculate their ideal panel size using Equation (3) [28]. The
variables in the numerator are self-explanatory and easily obtainable. The variable in
the denominator considers that some patients visit their physician more than once a
year. Some patient populations, such as chronic disease patients, palliative patients,
or some patients with mental illness, need to visit the office as much as 3 to 4 times
per year. Gender and age of the patient panel will also affect panel size [121].
Depending on the nature of the physician’s practice, they may be able to take on
more or less patients.

Panel = No. of available appointment slots per physician per day x No. of working days per year (3)
Size Avg No. of visits per patient per year

With patient panel size matched to physician capacity, the next task is to ensure that
the right people in the clinic are doing the tasks best matched to their skills. The
physician should not be distracted with tasks they don’t need to be responsible for.
If physicians mind tasks that physicians only can complete, the physician bottleneck
is opened and patient throughput is maximized. Physicians should analyze their
responsibilities and determine if they hold tasks they do not need to do. Any task
which is not a physician task needs to be delegated to more appropriate (that is,
sufficiently skilled, but more cost effective) resources within the clinic [175]. This is
especially important for physicians as they are the revenue generating resource in
the clinic. Other healthcare providers such as nurses can easily handle the non-
physician clinical tasks [175, 176]. By freeing physicians of all non-physician tasks,
physicians are able to see more patients, increase clinic revenue and drive down

patient wait times [177]. When patient wait times are acceptable, patients are less

Page 137



What is the effect of information and computing technology on healthcare? D. Ludwick
A PhD Thesis V6.4, September 30, 2009

likely to visit an emergency room or walk-in clinic [177]. When physicians see their

own, healthcare outcomes are optimized.

Just like it is important to review tasks handled by the physician, it is also important
to look at the tasks handled by other clinicians to determine if these tasks are
appropriate for them. With a number of tasks being handed off by physicians to
nurses, it is important to ensure that the nurses have the available capacity to handle
their new non-physician clinical tasks. Nurses are typically more expensive resources
than administrative staff and so it is important that nurses and other healthcare
providers only carry out the tasks that they alone are permitted to carry out. It is
inefficient for a nurse to phone a specialist office to book an appointment for a
specialist referral. They don’t need to room patients or take calls for appointments
from patients. Better uses of their time includes taking vital signs, review of
medications, review of family medical history, injections, health screening, dressing

changes and suture removal.

The task analysis continues with a review of the tasks handled by administrative
staff. As before, it is important to make sure the clinic is making the best use of this
indispensable resource. Administrative staff can call, fax, email, schedule, transcribe,
and direct. An administrative resource, with just a little clinical background (such as
a medical office assistant or licensed practical nurse), can even facilitate triaging
patients upon presentation at the clinic. Many tasks can be handled by
administrative staff as long as they have the time to do them (often, administrative
overhead is the largest expense a physician office will have). To ensure there is
sufficient administrative capacity, it may be wise to review administrative duties and

consider delegating some to patients.

6.2 Engaging patients in their care
Many industries are saving human resource costs and providing more convenience
by delegating administrative duties to their customers. The banking industry has

several decades of experience with automated teller machines [415]. The airline
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industry has reduced expenses in a highly unionized environment by offering
customer self-service kiosks for check-in [416]. The grocery industry, where cashiers
makeup roughly 1/3 of staff [417], is saving labour costs by using automated self
check-out systems. Growing internet penetration, trends in patient empowerment,
trends in patient interest in online health resources [418] and electronic medical
records combine to help physicians mitigate the rising cost of overhead by delegating
basic administrative tasks to patients. One such task is appointment scheduling. A
case study reviewing a pilot self-service system implemented by a solo physician
practice in a suburban primary care office ran from August 8, 2008 to February 28,
2009 [254, 255, 256]. The purpose of the case study was to understand the online
system’s impact on physician office performance, its impact on staff, its financial

viability and patients’ perspective on self-service appointment scheduling.

The self-service appointment scheduling system is often an add-on module to the
physician’s EMR system. Physicians considering the use of an online self-service
appointment scheduling system should have well established EMR based practices
(Physicians have restabilized their offices after EMR implementation and are well
past Point C in Figure 4-3). An online appointment scheduling system can be used to
augment the physician office’s OPVpes:. In this case, the vendor hosted self-service
appointment scheduling website uses a VPN tunnel to send plain HTML GET and
POST methods over TCP/IP. The site retrieves patient and schedule data from the
physician office hosted EMR scheduling module for online presentation to the
patient. The system is integrated with the physician’s office system so that patient
bookings are automatically inserted in the EMR’s schedule. Figure 6-1 illustrates the

architecture of the online booking system.
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Figure 6-1 — Network topology of an Online Booking System [254]

The author conducted a process engineering analysis of the appointment scheduling
workflow for both the conventional telephone booking approach as well as the
online appointment scheduling system to compare how the self-service system
changed office workflow [254]. A financial analysis was used to create a financial
model that could help physicians determine if a self-service system is financially
viable in their practice [255]. A 24-question patient survey using closed-ended, Likert
scale and open-ended questions gathered perspective from patients who had
booked during the period [256]. The survey was tested before starting the study.
Inclusion criteria required the patients to be a registered patient of the physician and
to have booked an appointment through either channel during the study period.
Patients with incomplete mailing addresses or patients under the age of 18 were
excluded from the study. The single survey targeting those who booked by both
methods was mailed out in groups of 500 or less surveys during the week of April 20,
2009. The first question qualified the recipient as a patient of our physician. The
patient was routed through different parts of the survey depending on whether the

patient was aware of the online booking system and whether they had actually
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booked with it. Patients returned the surveys in anonymous, self-addressed,
stamped envelopes which were then coded and entered into a statistical application
for analysis. Data was synthesized and analyzed using a crystallization approach [31,
32] to find concepts and patterns. Surveys received by May 31, 2009 were included
in results. Ethics approval was received from the University of Alberta on April 9,

20089.

6.3 Implications of self-service to scheduling workflow

A workflow analysis of the physician office appointment scheduling function was
reviewed with the physician office staff. Figures 6-2 and 6-3 illustrate the results of
our workflow analysis. The physician limits the number of appointments he makes
available for online booking during a week. Of the 175 appointments available
during his week, he made 39 appointments available in the early part of the study
(August 8 to Dec 31, 2008) and 57 during the second part (January 1 to February 28,
2009). The total number of appointments that were available for online booking
during this study was 592, after accounting for time that the office was closed. The
physician and his staff maintained control over which appointment slots would be
designated for web bookings. The receptionist could repurpose an online
appointment slot for a conventional phone booking if call-in volume required it [254,
262]. To ensure that patients did not abuse the system, the physician instituted a
S50 surcharge for no shows (forgiven at physician discretion). Figures 6-2 and 6-3

compare the workflow for the two scheduling systems.

A few observations illustrate the potential value and the drawbacks of an online self-
booking system to the operations of a physician office. We noted that the
receptionist role (shown as red actions) was substantially reduced by the online
system (Figure 6-2 compared to Figure 6-3). The receptionist’s activities were shifted
to other duties that were either not previously being done, or not done during
normal business hours causing the physician to pay overtime to administrative

resources [254]. Administrative staff found themselves more available to greet
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arriving patients. The physician and staff found they could expand tasks to include
triaging patients more effectively, taking more time to accurately complete billing or
greeting patients on arrival. By shifting receptionist resources away from
appointment scheduling, an opportunity exists to justify the system either by cost

savings through receptionist dismissal, avoiding overtime pay or by accomplishment

of tasks that could only be done by hiring an additional resource [255].
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Figure 6-2 — Conventional Booking Workflow Figure 6-3 — Online Booking
[254] Workflow [254]
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Before we jump to conclusion though, the pilot highlighted significant drawbacks
(Table 6-1). Staff reported that some patients could not reliably access or use the
system. As discussed further below, this was due to some patients’ unfamiliarity
with the concepts of online booking, general unfamiliarity with the internet, not
following user instructions, or insufficient user instructions. Staff had to provide
technical support to patients when they called for help with online booking [254,
256]. The significance of this drawback cannot be understated. Since receptionists

are not technical support staff, they do not have the skills needed to troubleshoot,
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train or lead patients through the booking process. As a result, receptionists lose a
significant amount of time to supporting patients through the process. This
distraction compromises the benefits of any time savings intended by the self-service
appointment scheduling system and offers a significant amount of frustration to
staff. Exacerbating the issue is staff concerns regarding a potential loss of control
over scheduling. Staff became concerned about their job security should the system
be a success [254, 262]. In the end, the workflow analysis showed that online
booking could be very helpful in freeing administrative resources, but success
depended on an extremely simple booking interface and well thought out
documentation. Practices with predictable and repetitive scheduling workflows

benefit the most from self-service systems [254, 262].

Table 6-1: Staff perspectives on a self-service appointment scheduling system [262]

Benefits of Online Self-Service Appointment Scheduling

* Substantially reduces human resource actions for scheduling
* Allows human resources to do other administrative tasks

* Staff do not need to deal with unpleasant callers

Drawbacks of Online Self-Service Appointment Scheduling

* Staff perceive computer systems as taking away tasks

* Staff perceive computer systems as compromising job security

* Staff perceive loss of control over booking

* Explicit documentation is required to support patients and prevent unnecessary calls to the
office

Interestingly, an online appointment scheduling system is reminiscent of the
successes seen in the teledermatology study [227]. Both services capitalize on the
asynchronous nature of the technology. In the case of the online booking system,
the asynchronous booking approach removes the need for patients to make direct
contact with the receptionist. As was the case with teledermatology and as is

discussed below, this portion of the primary care workflow is easier and more
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convenient for patients, and results in a better use of time for receptionist and the

physician office.

6.4 Financial viability of self-service appointment

scheduling systems

Financial constraints are one of the main reasons for the slow adoption of HIT [140,
184, 285, 356, 419]. If the above workflow analysis could illustrate an online self-
service appointment scheduling system’s ability to reduce the receptionist
involvement in the appointment scheduling process, a financial model could be
developed to determine the financial viability of the system. Improving access to
services is important, but such tools and strategies will not stand the test of time

without providing some financial benefit to physicians.

A financial model can be developed by considering the various costs and benefits of a
self-service appointment scheduling system [255]. Viability is determined by
comparing the costs avoided (additional administrative resources or overtime pay) to
the costs incurred in acquiring and implementing the system. The main costs
avoided by the system are the costs paid to the receptionist for answering calls. For
calculation purposes, we resolved this wage cost to a cost avoided per call. (This
assumes that the only task receptionists handle is appointment booking calls, which
is not entirely true. Even though appointment calls may be a significant part of the
receptionist’s day, physicians may need to review or observe the receptionist’s tasks
to determine the overall percentage of the receptionist’s day spent on appointment
calls.) The average cost per call is calculated by dividing the receptionist hourly wage
(plus a top-up for any employment benefits) by the total number of calls received in
an hour. The total calls received in an hour is not a figure typically tracked in
physician office HIT systems, but it is a number that can easily be acquired by

sampling the number of calls received over several days.

The main system costs considered in this model are those of the online booking

system itself. The model assumes that the physician already owns and runs a
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physician office system. The purpose of the online booking system is to augment the
physician’s post-transition steady state patient volume or reduce costs. Thus, the
analysis weighs the incremental costs avoided against incremental costs incurred.
Many vendors sell the self-service system as an additional module that can be added
to the physician’s existing EMR. Vendors may arrange their pricing structure to
charge physicians a single upfront capital fee, a periodic (monthly) subscription cost
to use the system or a combination of the two. In our study, the physician chose to
limit the number of appointments available for online booking per week to control
the pilot. A ratio called the Online Appointment Ratio considers the percentage of
appointments made available for online appointment booking. Equations (4), (5),

(6), (7), and (8) illustrate these variables [255]:

Cost Per = Receptionist Fully Loaded Hourly Wage Rate (4)
Call Avg No. of Calls taken per hour

Online = No. of appointments available for booking online per week (5)
Appt Total No. of appointments available per week

Ratio

Total Cost of = Capital Cost + Monthly Subscription Fee x No. of months (6)
Ownership

Physicians can determine if the online appointment scheduling system is financially
viable by calculating two resultants: the on-going minimum number of calls per
month required to recover the monthly subscription fee (Equation (7)) and the
payback period needed to recover the total cost of ownership (Equation (8)).
Equation (7) calculates the minimum amount of on-going calling activity (minimum
number of calls per month) that the physician office must experience to consider the

option of an online system. The equation is derived by setting the variable cost of
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the online system against the variable cost of the receptionist. If the Online Appt
ratio represents the calls taken through the online system, the figure (1 — Online
Appt Ratio) is the fraction of the call load handled by the receptionist. Clearly, this
benchmark is lowered when more appointments are booked online and the monthly
subscription fee is relatively low. If the vendor’s pricing structure does not contain a
monthly subscription fee, then obviously, the minimum number of calls required to
meet variable costs is nil. If the physician office’s actual number of calls typically
received per month falls below this benchmark, then there will not be enough
savings (costs avoided) to justify the monthly subscription fees, never mind the total
cost of ownership. The physician should stick with the receptionist for the clinic’s

appointment scheduling function.

Min. No. of calls/mo Monthly Subscription Fee

required to cover Cost Per Call x (1 - Online Appt Ratio) (7)
subscription fees

If the physician office’s call volume is greater than the minimum calculated above,
then the next part of the financial model can determine how long it will take to pay
back the system. Equation (8) calculates the number of months it will take to
payback the online self-service appointment system. It is derived by setting the total
cost of system ownership equal to the total cost of receptionist services. If the
analyst wishes to calculate the answer in days, the result of the equation can be
multiplied by the average number of working days per month to determine the
payback period in units of working days. As shown by Equation (8), the higher the
initial capital cost, the longer it will take to justify the investment. Intuitively, the
greater the difference between the cost savings and the monthly subscription fee
(the denominator), the sooner the system is justified. The more expensive the
administrative staff are and the more calls that are made available for booking

through the online system the sooner the system is paid back.
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Payback Capital Cost / [Cost/call x Actual No. of calls/day x (1-Online Appt Ratio) x Working (8)
Period = Days/Month — Monthly Subscription Fee]

6.5 Patients’ perspectives regarding self-service

appointment scheduling

During the pilot, 7252 appointments were booked by 2476 patients (2348 unique
patients booked 7058 telephone appointments while 128 unique patients booked
194 of the 592 online appointments). The two lists of patients were combined into
one to facilitate a single patient survey. Patients with incomplete addresses and
patients under age 18 were removed from the mailing list. All of the remaining 1959
unique adult patients were surveyed (1831 used the telephone while 128 used the
online system to book at least one appointment during the period). Although non-
adult patients were removed from the mailing list, 12 surveys were completed by
parents on behalf of their children. The data was recorded as if it were returned by
the patient. Some patients did not fully complete the survey; again, data was
recorded as it was given. Table 6-2 [256] summarizes the results of the pilot. Table
6-3 reports selected survey results by booking channel and Table 6-4 highlights

results from those who booked online [256].

Table 6-2: Summary of results from a self-service scheduling pilot

Summary of patients and appointment statistics Conventional  Self-service

No. of patients
No. of appointments booked
No. of patient encounters during the study period

No. of unique adult patients with complete addresses
No. of no shows

No. of cancelations

No. of patients who left after registration

Three hundred and ninety eight surveys were returned by our patients (survey
response rate of 20.3%). One hundred and five surveys were returned by patients
who booked online (survey response rate of 82.0%). Of the remaining 293, 186
surveys were returned by patients who were aware of the online booking service but

still booked using the telephone (10.2% response rate of 1831) while 107 responses
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were returned by patients who were not aware of the online booking option (5.8%
response rate). Two surveys were returned by patients who claimed not to be

patients of our physician.

Table 6-3: Selected self-service scheduling patient survey results by channel

Survey Question Response Conventional Online
(n=293) (n=105)
Gender Female/Male 71.1%/74.9% 28.9%/25.1%
Age 0 to 40 years old 18.0% 18.1%
41 to 50 years old 15.9% 32.4%
51 to 60 years old 28.6% 21.0%
61 years or older 37.5% 28.6%
At least once per day 74.3% 95.2%
Internet activities Email 76.1% 96.2%
Searching/surfing 72.4% 88.6%
Online banking 46.8% 69.5%
Making purchases 37.9% 65.7%
Reading news 47.8% 67.6%
Computer skills Less than average 24.0% 12.4%
(self-rated) Average or better 75.7% 87.6%
Education level Some high school 7.8% 6.9%
High school diploma 18.5% 11.9%
Some college or university 16.3% 15.8%
College diploma 21.5% 23.8%
University degree 35.9% 41.6%
Years as a patient Less than 5 years 20.6% 17.6%
W RIS AEERRS 5 to 15 years 35.0% 45.1%
15 to 25 years 35.0% 30.4%
25 years or more 9.4% 6.9%

The survey response rate received from patients who booked online makes us
confident that the conclusions offered below represent the perspectives of the total
body of patients who booked online during the period. We were somewhat
disappointed with the response rate from those who booked through conventional
means (293 out of 1831 for 16.0%). Their responses may not be indicative of their

population; however, several interesting patterns appeared in the data.
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Table 6-4: Survey responses from patients who booked online
Survey Question Response Online

(n=105)
Easy to get to? Arrived on first try 61.9%
Easy, with the right address 32.4%
Easy to use? Easy 88.0%
Moderately easy 13.0%
As easy as calling? Easier 55.8%
Same 39.4%
Reasons for booking online? Convenience 61.6%
Telephones too busy 6.4%
Prefer to do things myself 6.4%
Offered more privacy 5.6%
Would you use a physician supported Yes 76.0%
patient health record or portal? Maybe, depends on security  17.3%
No 6.7%

Extremely satisfied 44.7%

Satisfied 53.4%
Yes 41.8%
Yes 100%

Most survey respondents were aware of the online booking service (n=291, 73.1%),
seeing a wall mounted poster describing the system (n=113, 39.0%) or hearing from
the physician’s staff (n=70, 24.1%). Of those respondents who booked via phone,
28.8% (n=53) learned of the online system at their most recent visit. One hundred
and fifteen of those who booked by telephone would consider booking online in the
future and 20.1% (n=37) said they still planned to book via phone (they indicated
that they prefer talking to a person rather than using a computer to make
appointments). Patients reported other reasons for booking appointments via

phone [256]:

e Patients wanted to book online but could not navigate to the website (n=15,
8.2%),
e Patients didn’t own a computer or have internet access (n=13, 7.1%),

e Patients simply did not know how to book online (n=9, 4.9%),
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e Patients tried to book online but there was limited choice in the
appointments available online (n=8, 4.3%). We noted that 21 respondents
who booked online also reported that they were dissatisfied with the
number of appointments they could select from.

e A small number of respondents (n=3, 1.6%) reported that the cancelation fee

discouraged them from booking online.

We hypothesized that a significant difference existed between the age of patients
interested in booking online and the age of those who booked by phone. Our naive
assumption stemmed from conjecture that senior patients would not have the
computer aptitude or internet experience to successfully book an online
appointment. We also believed that concerns regarding security and confidentiality
would cause older patients to select phone booking. However, most of those who
booked online were older than 40 years old (81.6%). A Chi-square test revealed that
the propensity to book online was dependent on age (Chi-square=17.1, p<0.009),
however, some skew may result from the exclusion of patients less than 18 years of
age. A visual review of age distribution of respondents showed the age of those who
booked online (Figure 6-4) to be similar to that of those who booked via phone.
Despite the Chi-square results, we can only conclude a tendency to favour or avoid

booking online pertaining to age for an adult population [256].

We compared the two respondent groups based on frequency of interaction with the
internet and self-rated computer aptitude. A large number of respondents from
both groups report using the internet (74.3% of respondents booking by phone and
95.2% booking online) at least daily. More respondents who booked online use the
internet several times per day (78.8% of all respondents who booked online
compared to 55.6% of respondents booking via phone). Not surprisingly, a Chi-
square test demonstrated that there was a dependent relationship between a
likelihood to book online and frequency of internet usage (Chi-square=29.5,

p<0.001). The internet plays a larger role in these patients’ lives, leading us to
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conclude that those who use the internet for day to day activity are more likely to
use it to book an appointment with their physician. A dependent relationship also
materialized when we examined the two groups for self-rated computer aptitude
scores (Chi-square=26.8, p<0.001). Computer aptitude provides the confidence

needed to try the online booking system [256].

Age Analysis
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Figure 6-4: Age distribution of self-service scheduling survey respondents

We also reviewed the two respondent groups based on education level and number
of years as patient with our physician. No significant relationship between the two
groups’ education levels (Chi-square=2.81, p<.59) was found, even though the
education level of those who booked online was slightly higher than those who
booked via phone (Figure 6-5). Similarly, there was no dependent relationship
between a patient’s likelihood to book online line and the length of time they had

been a patient with our physician (Chi-square=8.95, p<.255) [256].

Page 151



What is the effect of information and computing technology on healthcare? D. Ludwick
A PhD Thesis V6.4, September 30, 2009

Education Level

160
140
120
100

80

A1:Somehigh A2:High school A3:Somecollege  A4:College AS5: University
school diploma or university diploma degree

o Education Level (all respondents) Coventional m Online

Figure 6-5: Education distribution of self-service scheduling survey respondents

We wondered whether a perception that internet services could be insecure would
discourage patients from booking online. Interestingly, only 4.3% (8 out of 176) of
respondents who knew about the online system yet still booked via phone indicated
that their concerns about the privacy of internet systems prevented them from using
the online system. Further, 5.6% (n=7) of respondents who booked online did so
because they wanted to avoid the possibility of having to discuss the reason for their
appointment with the receptionist. All respondents were asked to consider if they
would use a “highly secure website” to access their health information to which
61.3% (n=100) of those who booked via phone and 76.0% (n=79) of those who
booked online responded positively. Any perception of insecurity in internet systems
does not seem to discourage these respondents from using online personal health

information systems [256].

As discussed previously, the study exposed some system design issues. The address
for the online booking system is not prefixed with the traditional “www” prefix of a
uniform resource locator (URL). Despite clear instructions for the address on
posters, leaflets and the after-hours telephone greeting, 8.2% (n=15) of respondents
tried to book online but erroneously typed the “www” resulting in an inability to
navigate to the site. Of those who did book online, 32.4% (n=34) had trouble with

the website address before successfully navigating to it. Many had to call the office
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to confirm the address. The online system confirms the physician as the patient’s
care giver by PHN and telephone number. Both numbers are entered without “-”
separators (Alberta’s PHN number has a xxxxx-yyyy format); however, our pilot site
does not inform patients of this requirement. Several patients also called the office
looking for clarification on this matter. Our patient surveys corroborated the

frustration the receptionist experienced, the wasted receptionist time and the

eroded value of self-service [254, 256].

Despite the issues reported above, 95.2% (n=99) of respondents who booked online
found booking appointments online to be at least as easy as booking by telephone
and all of them indicated they would use the online booking system in the future.
They indicated that online booking was faster and avoided risk of being put on hold
for extended periods of time. Convenience was the most popular reason for patients
selecting to book online although many indicated that they saw online booking as an
opportunity to take control of the booking process. Patients booked appointments
in the evening hours when the office was closed. Patients preferred booking online
because they were offered more appointment choices (the system offers 8
appointment times where as our receptionist tries to save time on the phone by
offering only one or two appointment choices), although some wanted still more

choice.

An online self-service appointment scheduling system can be a viable solution which
helps the physician office become more efficient by delegating appointments to
patients. By delegating a small task such as appointment scheduling, patients play a
small role in their own care. Receptionist resources are opened up to take on tasks
delegated from elsewhere in the clinic, which ultimately frees physicians from non-
physician tasks. Online systems require an existing physician office system to be well
entrenched in a physician office workflow. Physicians who have already stabilized
their practices after adoption are ideal candidates for self-service systems. Practices
with predictable and consistent scheduling workflows benefit the most from such

systems. Online booking may not be suitable for use by all patients because of
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computer skills, internet access or concerns over privacy and security. Still, those
who book online reduce call volume to make the physician office more accessible to

patients booking through traditional methods [420].

6.6 Conclusions

Several industries have started to involve clients in service delivery. Advanced access
is a physician office strategy for increasing capacity to deliver care. Advanced access
advocates for the assignment of tasks to the best skilled and most cost effective
resource. Patients can play a part in service delivery through an automated
appointment scheduling system.  Our workflow analysis shows that online
appointment scheduling can virtually eliminate the receptionist’s role in scheduling,
freeing them for other administrative tasks. If the online appointment scheduling
system’s variable costs are lower than the receptionist’s pay, our financial model
demonstrates that a business case can be made to invest in an online scheduling
system. Our patient survey showed that patients with strong computer skills and
who make frequent use of the internet will use online scheduling for convenience,
choice and control. While online scheduling is not for everyone, those who book
online make the physician office more accessible for those who will continue to book

through traditional means.
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Chapter 7 - Implications for the Role of Physicians

7.1 The changing role of physicians

The above chapters discuss many effects that HIT has on various elements of
healthcare, but HIT also has a profound effect on the physicians themselves. When
people choose a career in healthcare, it is usually because they want to make a
difference in peoples’ lives. They want to help people. Physicians pursue in-depth
training in the art and science of healthcare. They spend all of their time studying
systems of the body, pathologies, diagnoses and strategies for addressing ailments.
Senior practicing primary care physicians did not spend much time learning how to
use information systems, developing their organizational leadership skills or making
large scale organizational decisions. Yet, here, as the healthcare industry proceeds
to adopt information technology, we ask physicians to take on new roles. With little
to no training, physicians are asked to set aside their daily practices to implement
HIT. Hanging in the balance is the health and welfare of the patients, and their own

job satisfaction.

HIT adoption requires physicians to take on many roles. Role change is not
necessarily anticipated or welcomed by physicians. Why are physicians faced with
these changes? Why physicians and not other healthcare providers? Physicians hold
the senior role in healthcare. They have the greatest range of practice scope. They
are legally responsible and liable for the care of patients. They wear this
responsibility with great pride, but they also take great responsibility to protect
themselves and their patients. To some of us, they may appear reluctant to change.
It is not necessarily the case. Still, change is inevitable and jurisdictions as well as
physicians must consider changes needed to meet the new demand for care.
Physicians’ professional lives are full of change. Chapter 2 testifies to that. If
healthcare projects are to be successful, physicians must be involved in the adoption

of HIT. This is not necessarily because physicians have all the answers. Without the
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physician leadership and involvement described in Chapter 4, physician buy-in will

not exist. Solutions have less chance of fitting into the care delivery environment.

Figure 7-1 illustrates that for HIT projects to be successful, physicians need to
sponsor projects. Project sponsorship means that the physicians endorse the work.
They agree to foot the bill not only in terms of the direct financial cost of purchasing
the system, but the unseen costs of frustration and anxiety that they and their team
experience during transition. When new HIT is taken on, not only does the
organizational workflow and culture change, but physicians’ leadership strengths

also mature.
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Figure 7-1 — The Modern Physician

Primary care reform models are the essence of change. The adoption of
interdisciplinary team based care places an immense leadership load on physicians.
Physicians are contributing to the development of new business plans for PHOs,

IHNs, FHTs and PCNs, when they have never developed a business plan for their own
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practices. Physician leaders are being asked to articulate a vision for care delivery
and lead their employees, their colleagues and themselves to that vision. They are
being asked to develop new workflow processes to operate an interdisciplinary team
when they have not worked with anybody other than a receptionist. Physicians
wonder about their own role in care delivery as other clinicians’ responsibilities have
expanded. Given the declining physician supply, we can expect physicians to become
more like care consultants to OHCPs and less like the primary caregivers of the past.
Studies show that successful HIT implementations are supported by executives [171,
246, 278, 292, 294, 295, 306, 307, 308, 421, 422, 423, 424]. Studies found that
assigning a physician to champion a project also led to success [246, 273, 295, 296,
297, 301, 324, 422, 425]. While the studies advocated physician leadership, a team
approach is critical during design, development and implementation phases [167,

171, 246, 273, 292, 296, 297, 298, 299, 300, 301, 302, 303].

Another significant role change implication for physicians is that of project manager
and procurement officer. HIT implementations are projects which benefit from
project management skills. As project leaders, physicians sometimes need to be able
to develop a project timeline and manage to it. Project risk management and project
procurement management are discussed at length above. To expect physicians to
have strong knowledge of project management is unrealistic, yet as private
independent business owners, they are largely left to their own devices to effectively
implement a system. Jurisdictions do well to implement certification and
conformance organizations which offer support services to help physicians through

this process.

Physicians have new IT responsibilities as owners of computer systems and
custodians of electronic health information. Certainly in the past physicians have
had to develop their own knowledge of IT software, then how to run it and maintain
it. This is not as much an issue any more with the advent of ASP EMR delivery
models, but physicians still need to know how to use the software. They may need

to know how to teach the software to others on their team. They need some
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familiarity with how to set up and operate computer networks. They need to be able
to understand the concepts of a database and how their EMR reports can be used to
extract population data or patient health data that can be used to improve the
quality of their care. They need to be able to use the software efficiently to
communicate with their fellow clinicians and direct their patient care tasks. They
need to maintain the software as well. Managing software updates, patches,
compatibilities with operating systems, and browser versions have now become part

of the everyday vocabulary of the family practitioner.

Physicians’ IT role extends beyond networks and databases to the actual software.
More and more physicians are involved in the design of the software itself. Software
product managers must ensure that physicians are consulted in the design of clinical
software so that the workflow inspired by the software is sound clinical workflow.
Physicians are part of the leadership team in several software companies [426, 427]
and also involved in the RFP development process and the conformance testing [397,
428] in several certification companies to ensure the software that makes it to

market will support the clinical needs of the physicians in the market.

It is interesting how patient privacy has become a significant issue in the
electronification of the physician office. Paper systems are not immune to privacy
and security risks, yet, physicians find themselves in the new role of privacy officer
when they choose to adopt HIT. The privacy officer’s role is serious business. Before
physicians implement new information systems, they must consider their impact on
patient privacy [305, 378, 429, 430, 431] by completing a Privacy Impact Assessment
(PIA). Privacy officers need to articulate their organization’s ability to protect patient
data, which is accomplished largely by documenting their computer system and
network security features. The PIA ensures that each physician has performed due
diligence to identify and mitigate privacy risk factors inside, or outside, of the clinic
environment [305]. It assesses the physician office’s ability to meet the obligations
for collection, use and disclosure of identifying personal health information [305].

The physician as privacy officer, in a private primary care practice setting, is
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ultimately accountable for information security breaches. This can be a scary
prospect and an inhibitor to adoption for physicians who do not understand
technology. Completing a PIA is a long and complex task. Responsibilities vary
depending on the nature of the implementation (ASP vs. locally hosted
implementations). A physician must be intimately familiar with his/her computer
network to complete a PIA. PlAs require technical knowledge that not all physicians
have. Furthermore, the obligation to complete a PIA takes away from the everyday
tasks of seeing patients. PIAs are a requirement stimulated by the adoption of health
informatics, but physicians using paper information systems have the same
obligations to maintain patient privacy. PIAs are an example where health

informatics is more than a tool like paper.

7.2 Conclusions

Our review concludes that there are a number of role changes that result from the
adoption of electronic health information systems. Are physicians ready to take on
these roles? Certainly, it is unrealistic to expect physicians to take on these
responsibilities. Some physicians are ready, but many are not. Do they see these
“administrative” roles as distractions from the real reason for which they entered
care? Do physicians have the time to develop the required skill and knowledge to
perform in these roles? Does their waitlist prevent them from taking the time
needed to properly select a system? Physicians need support in these new roles. In
Alberta, Primary Care Networks offer a unique infrastructure to support physicians in
their adoption. PCNs centralize tasks by hiring resources better skilled for several
adoption activities. PCNs can provide project management, contract management
and procurement management support to physicians. Some PCNs are already
providing basic computer training and IT technical support to support the non-EMR
related support issues (networks, printing, files, hardware support). PCNs can
provide human or financial resources to physicians for converting paper based
records to electronic form. PCNs can also provide funding and coaching office space

leasehold improvements/renovations for a better patient-provider experience.
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Chapter 8 - Concluding Discussion

8.1 The effect of information and computing technology on

healthcare

8.1.1 Socio-technical implications of ICT

Socio-technical factors affect HIT implementation success. A mature organizational
culture is the derivative of an organization’s very distinctive and unique healthcare
delivery experience. A culture is a collection of the beliefs, norms, and values,
spoken or unspoken, that form the basis for the patterns of behaviours in the
organization [265]. Since different organizations have different operational contexts
(populations, health issues, staff, skills, geographies, policies), a wide range of
practice approaches and possibilities may exist. Understanding the existing culture is
critical to understanding how it will be affected by technology induced change.
Health informatics can have an enormous effect on organizational culture and
workflow. Product managers collect feedback from many users and use it to build
product features and functionality. Thus, HIT can be seen as a projection of how a
specific software firm and its users believe such tasks should be carried out. Unless
the software is custom developed specifically to fit the workflow of the target
environment, its workflow will likely differ from that of the target organization [266].
The degree to which the workflow of the software matches the workflow and culture
of the organization is referred to as the “fit”. The degree of fit, or better, the lack of

fit, can have a significant effect on the operations of the clinic.

Several risk factors cause uncertainty when transitioning from the pre-existing
workflow to the workflow which exists post-transition. Privacy [279], patient safety
[150, 151, 173, 174, 280], provider-patient relations [337], staff anxiety [160], time
needed to implement [199, 278, 281, 282, 283], quality of care, financial [184, 284,
285], efficiency, and liability [140, 227, 258] factors are risks that must be managed

for implementation success. When workflow changes compromise organizational
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predictability, the lack of coordination may result in misdiagnosis or mistreatment.
Quality of care is compromised. The more socio-technical conflict between pre-
transition workflow and that required to operate the software, the more likely these
risk factors will compromise the implementation. Clearly, the health information
systems themselves are not the source of adverse medical events, but rather the
incompatibilities between new systems and previous workflow precipitate the
errors. Strong physician leadership [171, 246, 278, 295, 306, 307, 308, 309], project
management [272, 273, 275, 280, 293, 295, 306, 310, 311, 312], standards and staff
training [167, 171, 199, 278, 281, 282, 283, 303, 307, 309, 310, 313, 314, 315, 316]

lead to long term adoption.

HIT implementation can cause both short and long term impact on physician office
performance. In the near term, the physician office may experience a drop in patient
throughput as the clinic adapts to the HIT. Temporary (but not implying short term)
confusion resulting from new workflows and procedures inferred by new technology
can compromise office efficiency and patient safety. Recovery begins when project
leaders realize the difference in workflow processes between previous practice and
that needed to integrate the new system into the organization. The rate of
restabilization is a function of physician computer skills, exam room layouts, the
complexity of the graphical user interface, and the amount of training available
[253]. Exam rooms may need to be reconstructed to ideally place the computer
monitor such that physicians and patients can maintain eye contact during the
patient encounter. As physicians grow accustomed to the new software, develop
their computer skills and receive training on the system, they become more efficient
in their data gathering [351] and clinical decision making. It is possible to calculate
the cost of the HIT implementation by including cost of the transition with the cost of
computers, software and training. Physician owners are able to determine when the

system will pay itself off and thus determine if it is financially viable to adopt HIT.

In the long term, HIT may support physician office efficiency, although this

hypothesis still requires more analysis. Advanced users of HIT can leverage it for
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additional benefits such as online self-service (appointment scheduling, registration,
family histories and other administrative work). HIT can facilitate quality assurance
processes by supporting the peer review and second opinion processes. Clinical
decision support tools prompt clinician activity, which is especially helpful in busy,
chaotic environments [359]. Implementers need to be aware of the failure modes
which can compromise patient safety and quality. HIT changes the way clinicians
work with each other and organizations share health information. Just as adverse
data and medical events resulted from insufficient inter-application design and
testing in the Alberta EHR [193], changes to the physician office workflow can cause
changes to interdisciplinary clinical communication [150, 275, 357]. Thus, quality of
care is not adversely nor positively affected by health information systems
themselves [258, 358, 359, 364, 365]. Rather, it is changes to the processes that
surround information management and the resulting temporarily uncoordinated
workflow that lead to breakdowns in care delivery. HIT can improve the quality and
safety of healthcare, but implementers need to understand where breakdowns have
occurred in the past and manage for them. Standardization on technology usage
followed by staff training helps to improve coordination of integrated care [193,
253]. Adopting rigourous software operations approaches helps to coordinate the

amount of technical change.

8.1.2 Software Operations, Procurement and Certification

There is an integral relationship between the physician office health information
system and the jurisdictional electronic health record. The EHR depends on technical
and semantic integration with physician office systems, and other point-of-service
systems, to collect patient health information. Similarly, physician office systems
integrated into the jurisdictional infostructure depend on accurate health
information for clinical decision making at the point of care. HIT affects the way
jurisdictions work with each other to share aggregated patient information just as
electronic medical records change the way clinicians work with each other to deliver

care to an individual [193].

Page 162



What is the effect of information and computing technology on healthcare? D. Ludwick
A PhD Thesis V6.4, September 30, 2009

Several independent healthcare organizations hold responsibility for component
application delivery for Alberta’s EHR. Several adverse medical events resulted from
uncoordinated software operations involving interdependent applications operated
by these separate organizations. The jurisdiction has since adopted Change and
Release Management processes from the Information Technology Infrastructure

Library to manage and protect inter-application dependencies.

The risk faced in developing customized, distributed EHR software is mirrored by the
procurement risk assumed by physicians in purchasing COTS physician office
systems. Physicians are unfamiliar with how to properly evaluate, select, implement
and adopt a physician office system [161]. Few physicians have the knowledge, skills,
experience or the confidence needed to run a project [161]. Physicians can minimize
their procurement risk by undertaking several simple, but time consuming tasks.
They are advised to draft requirements for a physician office system. They can
gather product information from vendors to learn how the product features address
their requirements. Physicians may consider delegating project management tasks
to a project manager who can facilitate procurement and act as a liaison between
the physician office and the vendor. Operational risk can be managed by
standardizing the clinical terminology, lab test results ranges, the way the system is
used, as well as the type of information saved in a physician office system. Training

staff to use the system consistently helps to ensure coordinated clinic workflow.

Some jurisdictions have addressed adoption risks by creating certification and
conformance agencies that are responsible for facilitating adherence to jurisdictional
health informatics objectives. These agencies mitigate procurement, liability,
financial and operational risks for physician offices and facilitate integration with a
jurisdictional health information system [167, 215, 258]. Certification and
conformance organizations facilitate HIT adoption by regulating the GP systems
markets, by pre-testing vendor products against standards (Jurisdictional
Certification Process) and by providing procurement support to GPs (Physician

Procurement Process). As a result, these organizations offer an immense amount of
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influence in the health informatics arena. Certification organizations centralize a
number of responsibilities, thereby lifting them from physicians’ shoulders and,
arguably, placing them into the hands of more qualified resources. They create
buying power by coordinating demand for health information systems from
otherwise disparate physician offices and facilitating procurement through
formalized procurement processes. Failure to achieve certification in a jurisdiction

may result in significant marketing disadvantages or even ejection from the market.

Factors reported to influence adoption success in international jurisdictions are the
degree of health system centralization [400], a mandate for electronic billing [193,
400], electronic prescription writing and adjudication [193, 400], quality based
incentives, transition support, and peer support [78, 400]. Table 2-1 above illustrates
that widespread HIT adoption can be facilitated with a number of general practice
remuneration models. Still, some jurisdictions have attempted to stimulate adoption
by offering reimbursement programs in conjunction with their certification
programs. Reimbursement models offer some respite from the shortfalls of the FFS
remuneration model which may incent physicians to focus on patient throughput to
the detriment of tasks needed to make informed decisions about their health

information systems.

8.1.3 Advanced Access and Office Efficiency

Primary Care Reform provides strategies for balancing healthcare supply and
demand at the jurisdictional level. Advanced access uses simple methods to match
supply to demand at the physician office level. Physician office supply can meet
demand by appropriately sizing the physician office panel. The most efficient use of
resources is achieved by properly assigning office tasks to office staff and simplifying
the scheduling function. Some tasks may even be best handled by patients. A simple
online self-service appointment scheduling system can engage patients in their care
by involving them in a simple healthcare responsibility [254, 255, 256]. Patient self-

service appointment scheduling frees up receptionist resources to complete other
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tasks that may have been historically performed by other clinical staff or may have to
wait until after hours. Some patients appreciate the ability to book appointments
when it is convenient for them [256]. However, not all patients are ready to take on
such responsibilities [254, 256]. Patients with the computer aptitude and internet
experience will use the system more [256]. If online self-service solutions are to
become a suitable alternative for a more general population, systems need to be
simply designed and well documented [254, 256]. Otherwise patients simply call the
office for technical support, a role that receptionists may not be prepared for. A well
designed system can save physician office resources and pay for itself through cost

avoidance [255].

8.1.4 Implications for the Role of Physicians

HIT has a profound effect on the role of physicians. It is important to acknowledge
these new roles as they, to some degree, can be expected to erode the amount of
time physicians have available for patient care. Studies have shown that physician
involvement, and indeed leadership, is a necessary ingredient to HIT project success
[246, 273, 295, 296, 297, 301, 324, 422, 425]. Physicians are involved in business
planning for integrated interdisciplinary health teams. They become project
managers for leading the evaluation, selection and implementation of HIT. They are
involved in the procurement of the software. They are responsible for privacy of
patient data which requires them to become knowledgeable of computer system

security and network topology.

8.2 Methods

Deliverables from several courses were used to generate series of articles submitted
for publication in scholarly journals. Ten articles were produced and published (all of
which have been accepted or published at this writing) in peer reviewed journals to
share the findings of our studies. The author had several opportunities to sound the
above concepts out with other members of industry and academia through

conference speeches and poster presentations. These papers were purposely
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researched with several different co-investigators to benefit the student from the
research skills and interests of others. These papers were purposefully researched
using several different methods to gain experience. Literature reviews, semi-
structured physician interviews, semi-structured patient interviews, patient surveys
and observations were used to gather information. Three literature reviews were
used to develop foundational knowledge regarding specific aspects of health
informatics. Four articles leveraged semi-structured interviews to gather
information from actors in the healthcare system or to gain perspectives from
patients. One article used engineering workflow analysis to understand the effect
that information and computing technology had on physician office performance.
Another used a patient survey and statistical analysis to understand patients’
perspectives regarding self-service appointment scheduling. Where appropriate, the
researcher contacted industry informants to gain information. The researcher’s work
experience as a healthcare executive offered the opportunity to qualify research

findings with industry context.

8.3 Critical Appraisal

Of the 10 studies conducted to inform the research presented in this dissertation, 3
articles used literature reviews to form the foundation for the program. Their
findings were based on reviews of the health information adoption experiences in
countries with leading health informatics programs. These reviews were limited
because only one analyst reviewed findings. There was no opportunity to review
findings and conclusions with other resources. The researcher did not have the
chance to examine how health informatics affected healthcare delivery in other
countries. Examining the health information systems adoption experience in
countries in formative stages of their programs could have uncovered interesting
findings still relevant in countries with senior programs. Literature reviews were

limited to English language articles which may have restricted findings.
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This program was well informed by research that gathered information from the
perspective of primary care physicians who are leaders in health information systems
adoption. Our studies (except one) did not posses enough power to be statistically
significant, although theme saturation was reached before interviews were
completed. Physician leaders may not reflect the perspectives of their associates.
Inclusion and exclusion criteria may have excluded physicians who could have
offered other opinions. Only Alberta physicians who participate in 2 PCNs were
interviewed. Even though more than half of physicians in Alberta participate in PCNs
[432], some of our findings may not be relevant to physicians who fall outside of

PCNs.

We would have liked more opportunity to discuss our studies with patients.
Although we surveyed patients as part of an online self-service appointment
scheduling system and interviewed them in an evaluation of a teledermatology clinic,
we would have relished the opportunity to study the drivers and influencers in the
adoption of PHRs. The integration between PHRs and EMRs represents another
opportunity to engage patients in the delivery of their care and to make physician
offices more efficient. Studies could have benefited from observations of physician-
patient interaction. The large survey response rate of those who booked online gave
confidence that the results represent their perspectives. Only a small response rate
from patients who booked via conventional telephone methods was received and
thus, these findings may not be indicative of that population. Low usage of the
online booking system may have resulted from an inadequate means of informing
patients about the system or insufficient time to inform patients of the system
before starting our study. The simple implementation compromised some patients’
ability to successfully book an appointment. Online booking in a solo practice is
inherently simpler than online booking for a multi-physician clinic; some of the

findings may not be applicable to group practice.

The health informatics adoption experience in other Canadian provinces was not

directly studied. Given the strong and recent changes in the governance structure in
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Alberta, some of the above findings may not be entirely applicable to other
provinces. POSP is now a mature certification and conformance program, but to the
extent that the above studies were conducted in the Alberta context, some
conclusions may not yet be applicable to more junior programs in other provinces or

countries.

These studies focused on the health informatics agenda in primary care. Although
one literature review extensively examined the health information systems adoption
experience in other domains of care, more insight into the drivers and influencers of
health information systems adoption could have been found if there was an
opportunity to study other domains of care directly. Considering the low adoption
rate of health informatics in North American hospitals [206], an opportunity exists to
determine why hospital information systems have not proliferated. Given the
different job contexts that specialists work under, it would have been quite

interesting to examine the drivers of health informatics adoption in specialty care.

Certainly we have analyzed how health information systems can support primary
care reform as it addresses the growing epidemic of chronic disease. We did not
consider other health trends which drive the adoption health information systems.
We spent no time examining the role health information systems plays in supporting
the increasing demand for mental health services. Mental health remains a
significantly underserved area of primary care, where up to 60% of people visiting
their primary care office have a mental health concern [433, 434]. We also spent
very little time understand how health informatics supports population health and
public health strategies. We spent no time looking at how health information

systems supported healthcare business intelligence programs.

This program of study spent no time analyzing the specific aspects and designs of
interoperability standards. A simple transition from HL7 v2.x to HL7 v3 (to name but
one example) offers significant impact that software engineers and physician

adopters must address. An opportunity remains for engineering resources to be
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applied to understanding the current interoperability standards and the migration
plan that governing bodies have in store for them. There is no doubt that these
changing standards will only aggravate the implications that have been described in

the above chapters.

A number of theoretical and financial models are presented in this dissertation.
These models are born of the immersion and crystallization approach used in
analyzing the information harvested from our various studies. While these models
do well to communicate the concepts that come from crystallization, they still

require further validation to make them more realistic.

8.4 Conclusions

We set out to understand the effect that information and computing technology
brought to primary healthcare. We wanted to know how physician liability affected
adoption. We were interested in understanding how remuneration and
reimbursement affected adoption. We wanted to study the role that telemedicine
could play in facilitating specialist referral, quality assurance and patients’ access to
services. We hypothesized that physician office systems brought inherent, obvious
value in efficiency, thus physicians would not hesitate to purchase such systems.
However, the above dissertation details the barriers to adoption that exist for

physicians considering adoption.

8.4.1 Telemedicine
Telepathology and teledermatology were both reviewed to understand how
telemedicine could improve quality assurance processes, the referral process for

family physicians and access to services for patients.

e Currently, telepathology only interests early adopters.
e Pathologists’ skepticism about telepathology is related to factors such as
liability, data security, costs and image quality. Primary care physicians have

the same concerns about teledermatology.
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e Store and forward asynchronous teledermatology makes a dramatic
improvement in access to services for patients, but referring physicians are
concerned about their liability if they follow the recommendations of a

dermatologist who has not seen their patient face-to-face.

8.4.2 Socio-technical Factors

Physician office systems are thought to be one solution to the growing gap between
patient demand and physician supply of care. HIT implementations are not simple
technical projects. Significant cultural and organizational upheaval may result from a
mismatch between an organization’s workflow and that demanded by its new

software.

e Change management and mathematical models presented in this
dissertation quantify substantial costs related to socio-technical change
management factors which were not previously easy to quantify in return on
investment calculations. These costs are in addition to hardware, software
and training costs.

e The total cost of adoption is high, such that physicians, left to their own
devices, do not choose to adopt physician office systems. Physicians and
their staff have concerns over efficiency, financial, quality, liability, safety
and other factors which must be addressed before they consider investing
significant resources in the project. They may be more likely to consider
adoption if leadership, project management, training, and standardization of

terminology are used to improve their chances of success.

8.4.3 Procurement
Physicians do not follow a well developed and consistent process for selecting

physician office systems for their practice.

Page 170



What is the effect of information and computing technology on healthcare? D. Ludwick
A PhD Thesis V6.4, September 30, 2009

e Physicians in smaller suburban physician offices tend to minimize their
market scanning, requirements gathering, implementation and training
efforts.

e Family physicians practicing in urban, academic or hospital settings spend
more time networking with colleagues to understand the vendor market.
They devote funds to a non-clinical project management resource to drive
implementation through a planned, incremental implementation approach.

e There is no clear relationship between family practice remuneration model
and physician office system adoption. Rather, stronger physician
professional networks used in information gathering, more complete
training, a managed approach to implementation and in-house technical
support appear more influential than remuneration model in facilitating the

adoption experience.

8.4.4 Certification Organizations
Jurisdictions can help physicians through adoption by assisting in the procurement
process. Certification organizations mitigate liability, procurement and financial risk

to qualifying family physicians.

e These organizations pre-qualify vendor solutions, coach physicians through
their procurement process and provide reimbursement to qualifying family
physicians purchasing an approved physician office system.

e Certification organizations are advised to limit the number of approved
systems to a range of 3 to 6 systems. Too few systems does not provide the
choice or competition needed to support physician satisfaction while too
many systems imply high costs for organizations who remain fiscally
responsible to constituents or physician members.

e Certification organizations should tie physician reimbursement for systems
adoption to usage or to reporting quality of health outcomes. Relating

reimbursement to usage or reporting quality performance drives EMR
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adoption, supports quality of care, reduces errors, and increases healthcare
system efficiencies.

e Jurisdictions should control the frequency of systems patches and upgrades.
Jurisdictions might consider implementing a release management process
similar to ITIL to mitigate risks pertaining to software operations.

e C(Certification organizations are an example of how centralization tends to
facilitate adoption of HIT. Centralization helps to minimize the need for
data, software development and operational standards in provincial EHRs.

Centralization makes small EMR markets more attractive for EMR vendors.

8.4.5 Involving the patient in their care
Online booking is an example of how physicians with advanced physician office

system implementations can delegate scheduling functions to patients.

e Online scheduling can reduce the human resource requirements used in
scheduling, if the system is well implemented, well documented and easy to
use.

e Patients booked appointments online because of convenience, control and
choice. Patients who have the computer skills and internet

e experience will select online booking as a preferred booking method. Online
booking may not be suitable for all patients, but those who book online leave
the physician office more accessible for those who will continue to book by

phone.

8.4.6 The changing role of physicians
The software nature of HIT brings new responsibilities to jurisdictions and physicians.
While patients do not seem to exhibit great concern over privacy, physicians and

jurisdictions have new responsibilities for patients’ privacy protection.

e Suburban physicians play a project manager role when adopting systems for

their offices.
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e They also take on network, database and hardware support responsibilities.

e As leaders of primary care reform, they also must lead the adoption of
interdisciplinary teams while maintaining their own office practices.

e Not all physicians are ready for these role changes; Alberta’s primary care

networks are an opportunity to facilitate this role change.

8.5 Future Studies

8.5.1 Validation of financial and change management models

This dissertation presents a model for conceptualizing the effect that information
and computing technology has on primary care. Figures 4-3 and 4-4 depict the
interruption that a change in process produces. The model is a sum of the
descriptive discussion in the literature and the findings from our own studies. A
useful investigation would be to quantify the model to determine its accuracy. For
example, some studies attempted to quantify the drop in patient volume at Point B,
but many studies could only make qualitative estimates. Physicians interviewed in
our own studies could only make qualitative estimates as one of several discussion
points in a semi-structured interview. A study which tracks the fluctuations in
patient volume would offer insight into the model, which could then be modified
according to captured data. It could track the drop in patient volume at Point B as
well as the duration of destabilization and restabilization. It could determine if
D PV can be positive or negative and the factors that cause such to occur. No
doubt that it would illustrate that the destabilization and restabilization trends are
not simple linear patterns. They likely contain oscillations that illustrate trials and
successes as a practice adapts to its new information management processes.
Several studies could be used to quantify the model. One series of studies could be
engineered to examine patient volumes for practices transitioning from paper to HIT.
A second series may examine transition from one HIT system to another. The
current consolidation of EMR systems for sale in Alberta would offer a unique

opportunity because several physician offices may transition from systems which
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have been made ineligible to newly certified systems. Another set of studies could
examine how the model fluctuates if the implementers use a big-bang approach
instead of an incremental approach. The challenge in designing these studies will be
to control for confounding factors. Multiple implementations would be needed to
compare one practice to another’s experience in transition. They would need to
control for physician computer skills, exam room layouts, product differences, and
practice dynamics. Funding for these studies would be an issue as would the time

needed to complete them.

8.5.2 Remuneration and reimbursement

There is more opportunity to investigate how remuneration and reimbursement
models combine to affect health information systems adoption. We have explored a
number of reimbursement strategies in countries with high levels of adoption [215].
The literature and our two studies [78, 161] were inconclusive in describing the
combined effects that remuneration and reimbursement offer adoption. A new
approach would be to consider conducting the studies described above again but
with more physicians. Again, we would conduct similar semi-structured interviews in
small, large, academic and hospital based primary care facilities. We might also
consider interviewing physicians who were not necessarily part of the EMR selection
process, as we have expressed the concern that associate physicians may have
differing perspectives on the procurement and adoption experience compared to
decision makers. As a further series of studies, it would be interesting to conduct
similar interviews with physicians in other Canadian provinces. Such studies would
not be difficult or expensive to conduct and could offer insight into how other

certification programs and reimbursement mechanisms affect adoption.

8.5.3 Physician office systems and the patient-provider relationship
The study that led to our third article [161] published in the International Journal of
Telemedicine and Applications observed exam room layouts to determine how the

location of computer systems supported or compromised physicians’ interactions
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with their patients. We did not have the opportunity to observe patient-provider
interaction directly as McGrath did [337]; however, we remain confident that
conducting a similar study would offer insight into exactly how HIT affects the
proxemics, kinesics, haptics and artifacts in the provider-patient dynamic. We
originally planned to use nurses as observers in the exam room, but could not find
the research budget or the time to support the work. There were obvious issues
with ethics, although we did not attempt to design a study for which we could seek
ethics approval. The purpose of this proposed study would be to observe patient-
provider interactions in both computerized and non-computerized encounters to
understand the effect that the computer has on the interaction. As above,
confounding factors would need to be managed. ldeally, the study would consider
observing many physicians’ interactions with their patients. Physicians would have
varying computer skills. Exam rooms would need to be selected to offer an ability to
compare computer systems locations such that Angle A is less than, roughly equal to,
and greater than 90 degrees. Observer training and video recording would help to

build the reliability of the study.

8.5.4 Specialist referral

Primary care specialist referral remains a significant workflow issue for physician
offices and patients. An opportunity exists to study the workflow and develop a HIT
solution which standardizes the referral process for physician offices and specialists.
There are software programs under development in Alberta which will address this;
however, these programs only seek to record and distribute specialist preferences
and contact information to physician offices and do not actually make a referral
electronically. A unique opportunity exists to develop a ubiquitous solution that

helps physician offices make referrals and helps specialist offices triage referrals.

8.5.5 The effect of Centralization on the adoption of HIT
The last area of interest that could warrant further exploration is that pertaining to

centralization as a factor in HIT adoption. Alberta now has the rare opportunity to
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examine how centralization plays a role in HIT adoption. This PhD program was
initiated when Alberta had 9 RHAs, many of which were playing an active role in the
delivery of the provincial EHR. The jurisdiction amalgamated the RHAs to consolidate
the information technology resources (along with other administrative functions)
and to address some of the issues of coordinating independent organizations toward
a provincial EHR. Now that the jurisdiction has eliminated those regions to create
one single health region, the next and most immediate opportunity would be to
conduct a review of health information systems adoption once the benefits of that

consolidation have been realized.

8.6 List of Publications

The following tables summarize the peer reviewed papers, presentations and posters
that were produced over the course of this graduate degree. Without diminishing
the role of other contributors, the author of this thesis (a PhD student in the
Engineering Management program) played the leading role in developing the
research questions, study designs, research methodology as well as in the study
execution, data gathering, analysis and report writing processes. Co-authors
contributed to these studies by reviewing study designs, data analysis and
manuscripts. The author acknowledges and thanks his co-investigators for their

valuable contribution in these studies.

Article 1 [230], published in the conference proceedings of the Third IASTED
International Conference on Telehealth, followed a simple, non-exhaustive review of
peer reviewed and grey literature exploring the adoption of telehealth technology in
pathology. This article concluded that asynchronous nature of SF technology can
facilitate pathology consultation sooner than would be attainable through
conventional methods, but that pathologist concerns regarding liability slowed the

adoption of telepathology systems.

Article 2 [253], published in the International Journal of Medical Informatics, was a

key contribution that formed the backbone of this dissertation. The study found that
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adopters of HIT had concerns about factors such as privacy, patient safety, provider-
patient relations, staff anxiety, time factors, quality of care, finances, efficiency, and
liability. Implementers can insulate their HIT projects from such concerns by
establishing strong leadership, using project management techniques, establishing
standards and training their staff to ensure such risks do not compromise
implementation success. The review revealed the concept of socio-technical factors,
or “fit” factors, that complicate HIT deployment. The review showed that quality of
care, patient safety and provider-patient relations were not, positively or negatively,

affected by systems implementation.

Article 3 [161], published in the International Journal of Telemedicine and
Applications, assessed the relevance of findings from the above literature review in
the context of suburban, community Alberta primary care. The article concluded
that socio-technical factors significantly affect physicians’ implementation success.
Moreover, physicians consistently complain about the lack of time available to
investigate, procure and implement an EMR. The study recommended the
investigation of other primary care settings, with different pay models, to determine
if alternative remuneration and access to services plans might drive prudent

behaviour during physician office system selection and implementation.

Article 4 [193], published in ElectronicHealthcare, recounts the experiences of the
developing software operations management processes for the Alberta EHR. The
article describes the process of implementing the operations management processes

and the implications of this experience for adoption of HIT in primary care.

Article 5 [215], also published in ElectronicHealthcare, reviewed organizations which
certify physician office systems to understand their role in the adoption of physician
office systems. Certification organizations manage evaluation, procurement,
financial, technical and software maintenance risk for primary care physicians.
Certification organizations are advised to limit the number of approved systems to a

range of 3 to 6 systems. Organizations are encouraged to tie physician
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reimbursement for systems adoption to usage or, better, to reporting quality of
health outcomes. These timely recommendations are particularly insightful given
the current landscape and changes put forward by policy makers of physician office

system programs in western Canada.

Article 6 [78], accepted for publication in Canadian Family Physician, followed on the
previous recommendations from Article 3. Specifically, this study was designed to
reconsider the findings in Article 3 within the context of urban, hospital based and
academic physicians. After studying physicians’ procurement approaches under
various payment models, the article concluded that no single remuneration approach
supported adoption more than another. The study suggested that stronger physician
professional networks used in information gathering, more complete training and in-
house technical support may be more influential than remuneration in facilitating

the adoption experience.

Article 7 [227] illustrates how telehealth combines with interdisciplinary teams to
improve wait times for dermatology. Once again, the asynchronous nature of SF
teledermatology technology improved timeliness of appointments. However,
physicians also expressed concern about their liability if dermatologists do not assess
the patient in person. Nevertheless, they will refer patients through teledermatology
if they can be seen faster and if family physicians remain in control of the care

process.

Articles 8, 9 and 10 [254, 255, 256] examine the efficacy of an online self-service
appointment scheduling system in facilitating appointment scheduling in a small
primary care office. The 3 part case study found that the system could substantially
reduce the role of human resources in scheduling, was financially viable under
certain cost circumstances and was able to facilitate appointment scheduling in a
convenient manner for patients. Chi-square tests showed a dependent relationship
between the likelihood to book appointments online and patients’ computer

aptitude and frequency of internet use. The study found that online self-service
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appointment scheduling was only suitable to patients with strong computer skills and
extensive experience with the internet. Online appointment scheduling is only

suitable for practices with predictable, repetitive scheduling workflow.
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Appendix 1

International Literature Review Search Data

Keywords and Alternate Phrases for Health Information Systems

Clinical Information System Ambulatory Care System

Hospital Information System Physician Office System

Computer Physician Order Entry System | Electronic Patient Record

Computer Provider Order Entry System | Electronic Medical Record

Health Information System Continuity of Care Records

Computerized Patient Record Electronic Medical Summary

Electronic Health Record

Care Settings

Primary Care Long Term Care Community Care
Secondary Care | Acute Care Ambulatory Care
Tertiary Care Emergency Department | General Practice
Quartiary Care Telehealth Family Practice
Countries

Canada United States

Denmark Australia

Sweden New Zealand

United Kingdom

Time frame of review: January 1, 2000 to December 31, 2007
Language: English

Inclusion Criteria

e Include articles which document the implementation or deployment of the
patient records management and order entry systems outlined in Table 1.
Also, include articles whose discussions and results document
implementation outcomes and recommendations.

e Include articles that document systems implementation in care settings
listed in Table 2 and from countries listed in Table 3.

e Include articles which discuss the technical system and project
implementation approach and experience.

e Include articles which describe change management approaches and
comment on the need for change management approaches.

¢ Include articles which consider implementation risks, conduct risk analyses
and consider risk mitigation approaches to minimize threats to patient
safety.

e Include articles which focus on both positive and negative outcomes.
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Include articles which document both the technical lessons learned as well as
the organizational, cultural or socio-technical implications of the
implementations.

Include both qualitative reviews of implementations as well as studies based
on randomized controlled trials which document outcomes with quantitative
statistical measures.

Include articles which ensure that experiments are designed such that
patient populations are comparable and that statistical analysis is well
founded.

Include articles that focus on patient outcomes.

Include articles that focus on clinician oriented outcomes and workflow
outcomes.

Include articles that focus on the financial and economic implications of
systems implementation.

Include articles that are systematic reviews of this area of interest

Although the advice is intended for general practitioners adopting health
information systems in primary care, jurisdictional, systemic or
environmental factors in systems implementation can have an effect on care
delivery. Concepts such as national approach to health system financing,
health human resource strategies, drug policy or health care policy shape
many dimensions in health care. Therefore articles that contemplate or
illustrate these factors and their effects on implementation processes in
primary care are included.

Exclusion Criteria

Exclude articles that focus on implementation of new workflow processes
exclusive of any electronic system implementation. These articles document
outcomes of process flow changes only. Our interest is to provide lessons
learned to adopters of EMRs.

Exclude articles that document the implications of systems implementations
to specific medical processes or care techniques. General practitioners
encounter a wide range of ailments and health issues. Primary care requires
general practitioners to be trained in a wide variety of skills and techniques.
We do not wish to limit our focus to articles that focus on specific medical
processes.

Exclude articles that focus exclusively on lessons learned at the societal or
geopolitical level. Again, general practitioners are practical clinicians who
need tangible, every-day guidance in implementing health information
systems. The review will focus on papers that advise EMR implementers at
the front line of care.

Exclude articles that focus on the research implications of health information
systems. In the advice report, health information systems will be reported as
a source of research information; however, again, the focus here is on
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providing practical implementation guidance at the front line of primary care
delivery.

Sources of Information

Literature Databases and Search Strings

MEDLINE

Search | ('Clinical Information System' OR 'Ambulatory Care System' OR 'Hospital
String | Information System' OR 'Physician Office System' OR 'Computer Physician
Order Entry System' OR 'Electronic Patient Record' OR 'Computer Provider
Order Entry System' OR 'Electronic Medical Record' OR 'Continuity of Care
Records' OR 'Health Information System' OR 'Computerized Patient Record'
OR 'Electronic Medical Summary' OR 'Electronic Health Record’) AND
(‘lessons' OR 'outcomes' OR 'advice' OR 'success factors' OR 'implement' OR
'‘deploy' OR ‘change' OR 'risk' OR 'patient safety' OR 'culture' OR 'socio' OR
'technic' OR 'quantit' OR 'quality' OR 'econom’)

ti: As per the above search string

cp: As per Table 3, manually searched
dp: 2000 to 2007, manually searched
lg: English, manually searched

All Unchecked

other

fields:

PUBMED

MeSH Clinical Information System OR Ambulatory Care System OR Hospital
Concepts | Information System OR Physician Office System OR Computer Physician
Order Entry System OR Electronic Patient Record OR Computer
Provider Order Entry System OR Electronic Medical Record OR
Continuity of Care Records OR Health Information System OR
Computerized Patient Record OR Electronic Medical Summary OR
Electronic Health Record

ANDed lessons OR outcomes OR advice OR success factors OR implement* OR
with deploy* OR change* OR risk* OR patient safety OR culture OR socio*
OR technical OR quantity OR quality OR economy

All other | Visually examined
fields
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CINAHL

Search string:

(‘Clinical Information System' OR 'Ambulatory Care System' OR
'Hospital Information System' OR 'Physician Office System' OR
'Computer Physician Order Entry System' OR 'Electronic Patient
Record' OR 'Computer Provider Order Entry System' OR
'Electronic Medical Record' OR 'Continuity of Care Records' OR
'Health Information System' OR 'Computerized Patient Record'
OR 'Electronic Medical Summary' OR 'Electronic Health Record’)
AND

('lessons' OR 'outcomes' OR 'advice' OR 'success factors' OR
'implement' OR 'deploy' OR 'change' OR 'risk' OR 'patient safety"
OR 'culture' OR 'socio' OR 'technical' OR 'quantity' OR 'quality’
OR 'economic')

Field: Ti Title

Full Text | Unchecked
Checkbox

References Unchecked
Available

Checkbox

Abstract Unchecked
Available

Checkbox

Publication Year | 2000 to 2007
Published Date | Blank
from

Author Blank
Publication Blank

Peer Reviewed Unchecked
Research article Unchecked
Exclude Pre- | Unchecked
CINAHL

CE Module Unchecked
Journal Subset All

Publication Type

Abstract, Book, Case Study, Clinical Trial, Conference, Doctoral
Dissertation, Interview, Journal Article

Language English
Gender All
Pregnancy Unchecked
Inpatients Unchecked
Outpatients Unchecked
Age Groups All

Special Interest

Evidence Based Practice, Informatics,
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EMBASE

Search | ("Clinical Information System" OR "Hospital Information System" OR

string | "Physician Office System" OR "Computer Physician Order Entry System" OR
"Electronic Patient Record" OR "Computer Provider Order Entry System"
OR "Electronic Medical Record" OR "Continuity of Care Records" OR
"Health Information System" OR "Computerized Patient Record" OR
"Electronic Medical Summary" OR "Electronic Health Record")
AND
("lessons" OR "outcomes" OR "advice" OR '"success factors" OR
"implement*" OR "deploy*" OR "change*" OR "risk*" OR "patient safety"
OR "culture" OR "socio*" OR "technic*" OR "quantit*" OR "quality*" OR
"econom*")

ti: As per above search string

cp: As per Table 3, manually searched

dp: 2000 to 2007, manually searched

lg: English, manually searched

All Unchecked

other

fields:

The Cochrane Library

Record | ("Clinical Information System" OR "Hospital Information System" OR

title "Physician Office System" OR "Computer Physician Order Entry System" OR
"Electronic Patient Record" OR "Computer Provider Order Entry System"
OR "Electronic Medical Record" OR "Continuity of Care Records" OR
"Health Information System" OR "Computerized Patient Record" OR
"Electronic Medical Summary" OR "Electronic Health Record")
AND
("lessons" OR "outcomes" OR "advice" OR "success factors" OR
"implement*" OR "deploy*" OR "change*" OR "risk*" OR "patient safety"
OR "culture" OR "socio*" OR "technic*" OR "quantit*" OR "quality*" OR
"econom*")

Restrict | All of the Cochrane Library

Search

By

Product

Restrict | All

Search

By

Record

Status

Date 2000 to 2007

Range

All Blank
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other
fields

IEEE Xplore

Boolean
Search

((Clinical Information System<in>ti) <or> (Hospital Information
System<in>ti) <or> (Physician Office System<in>ti) <or> (Computer
Physician order Entry System<in>ti) <or> (Electronic Patient
Record<in>ti) <or> (Computer Provider order Entry System<in>ti) <or>
(Electronic Medical Record<in>ti) <or> (Continuity of Care
Records<in>ti) <or> (Health Information System<in>ti) OR
(Computerized Patient Record<in>ti) OR (Electronic Medical
Summary<in>ti) OR (Electronic Health Record<in>ti))

<and>

((lessons<in>ti) <or> (outcomes<in>ti) <or> (advice<in>ti) <or> (success
factors<in>ti) <or> (implement*<in>ti) <or> (deploy*<in>ti) <or>
(change*<in>ti) <or> (risk*<in>ti) <or> (patient safety<in>ti) <or>
(culture<in>ti) <or> (socio*<in>ti) <or> (technic*<in>ti) <or>
(quantit*<in>ti) <or> (quality*<in>ti) <or> (econom*<in>ti)) <and> (pyr
>= 2000 <and> pyr <= 2007)

Publications

IEEE Periodicals, IET Periodicals, |IEEE Conference Proceedings, IET
Conference Proceedings, IEEE Standards

Date Range

2000 to 2007

Other Sources and Methods

Journal Internet Sites

e Used the search utilities offered on the journal websites to find pertinent
articles which may not have been found in database searches.

e Search utilities offered on these sites were not as robust as those offered by
the databases,

e Search strategies were modified based on available search features and
findings.

Search By Author

e Search by author, rather than topic, using the names of authors who wrote
articles which were relevant to the inclusion and exclusion criteria.

e The goal here was to find articles written by authors that could not be found
through the searches outlined above but which were still appropriate for
review.

e These searches were conducted in the databases.
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Mining Article References

The references of articles were scanned to mine for further relevant articles.

Non-Peer-Reviewed Sources

The challenge here was to establish a consistent approach to reviewing the
sites.

Since the sites obviously do not follow any defined standard, the search
process narrowed down to visual examination of presentations, news,
articles and other artefacts which may fit the inclusion and exclusion criteria.
Sites searched are listed in Appendix 4

General Internet Search

The search engine used was the Google engine.

The Google search engine has a different (and simple) interface for
searching. Search strings are constrained to a maximum of 32 words long,
requiring a series of searches to achieve a comparable result to the searches
in the databases.

The table below documents the search parameters used on the Google
Advanced Scholar Search. The search string was split up into 9 different
searches to provide a similar search comparison to those in the databases,
yet achieve the 32 word search string limit.

Google Advanced Scholar Search Detail

Search Inputs

variables

With all the | String 1

words ("Clinical Information System" OR "Hospital Information System" OR

"Physician Office System" OR "Computer Physician Order Entry
System") + ("lessons" OR "outcomes" OR "advice" OR "success
factors" OR "implement" OR "deploy*")

String2

("Electronic Patient Record" OR "Computer Provider Order Entry
System" OR "Electronic Medical Record" OR "Continuity of Care
Records") + ("lessons" OR "outcomes" OR "advice" OR "success
factors" OR "implement" OR "deploy*")

String 3

("Health Information System" OR "Computerized Patient Record"
OR "Electronic Medical Summary" OR "Electronic Health Record”) +
("lessons" OR "outcomes" OR "advice" OR "success factors" OR
"implement" OR "deploy*")
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String 4

("Clinical Information System" OR "Hospital Information System" OR
"Physician Office System" OR "Computer Physician Order Entry
System") + ("change*" OR "risk*" OR "patient safety" OR "culture"
OR "socio*")

String 5

("Electronic Patient Record" OR "Computer Provider Order Entry
System" OR "Electronic Medical Record" OR "Continuity of Care
Records") + ("change*" OR "risk*" OR "patient safety" OR "culture"
OR "socio*")

String 6

("Health Information System" OR "Computerized Patient Record"
OR "Electronic Medical Summary" OR "Electronic Health Record”) +
("change*" OR "risk*" OR "patient safety" OR "culture" OR
"socio*")

String 7

("Clinical Information System" OR "Hospital Information System" OR
"Physician Office System" OR "Computer Physician Order Entry
System") + ("technic*" OR "quantit*" OR "quality*" OR "econom*")

String 8

("Electronic Patient Record" OR "Computer Provider Order Entry
System" OR "Electronic Medical Record" OR "Continuity of Care
Records") + ("technic*" OR "quantit*" OR "quality*" OR "econom*")

String 9

("Health Information System" OR "Computerized Patient Record"
OR "Electronic Medical Summary" OR "Electronic Health Record”) +
("technic*" OR "quantit*" OR "quality*" OR "econom*")

With the | No entry

exact

phrase

With at | "lessons" OR “outcomes" OR "advice" OR "success factors" OR

least one of | "implement*" OR "deploy*" OR “change*" OR "risk*" OR "patient

the words safety" OR "culture" OR "socio*" OR "technic*" OR “quantit*" OR
"quality*" OR "econom*"

Without the | No entry

words

Where my | In the title of the article

words occur
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Language English
File format | Any
Date 2000 to 2007
Occurrences | “In the text of the page”
Domain No entry
Usage Not filtered by license
Rights
SafeSearch | No filtering
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Literature Review Sources

Journal Websites

Government/Com
missions Websites

Grey Sources

Colleges and
Professional

Associations

Family Practice
Management

Certification Commission
for Healthcare Information
Technology

Edmonton Journal

American Academy of
family Practitioners Centre
for Health Information
Technology

American Family Physician

Physician Office System
Program Alberta

Calgary Herald

College of Family Physicians
of Canada

Archives of Family
Medicine

British Columbia e-MS

Government Health
IT

McMaster University
COMPETE Program

Annals of Family Medicine

Physician Information
Technology Office — British
Columbia

Healthcare
Informatics

Canadian College of Health
Service Executives

Family Medicine

General Practice
Computing Group -
Australia

Canadian Healthcare
Technology

Royal Australian College of
General Practitioners

Journal of the American
Medical Association

Health Canada

Healthcare IT News

Danish College of General
Practitioners

Journal of the American
Medical Informatics
Association

Denmark - Medcom

Canadian EMR

Royal New Zealand College
of General Practitioners

Health Informatics Journal

ONCHIT - US Department
of Health and Human
Services

The New Generalist

Royal College of General
Practitioners

Computers in Nursing

National Institutes of
Health

Health Informatics
New Zealand

Health Research Council of
New Zealand

Medical Informatics and
the Internet in Medicine

Canada Health Infoway

Health Care and
Informatics Review
Online

International Journal of
Medical Informatics

British Columbia Medical
Journal

Health Informatics
Society of Australia

The Internet Journal of MJA - Medical Journal of Healthelink -
Medical Informatics Australia Australia
Health Affairs CMA!J - Canadian Medical Swedish Federation
Association Journal of Medical
Informatics

Hospital Topics

EMR Toolkit

British Computer
Society's Primary
Health Care
Specialist Group

Archives of Internal
Medicine

The Swedish Council on
Technology Assessment in
Health Care

Health Informatics
Europe

Critical Care Medicine

New Zealand Health
Information Service

Virtual Centre for
Health Informatics -
Denmark

Critical Care Nursing
Quarterly

The National Board of
Health and Welfare

OpenClinical

BMC Medical Informatics
and Decision Making

UK Health Informatics
Society

ePractice.eu

American Journal of
Medicine

NSW Dept of Health

Good-eHealth

Archives of Ophthalmology

Australia Department of
Health

eHealth Impact

American College of
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Physicians

Pediatrics

Wisconsin Medical Journal

Australian Family Physician

New Zealand Family
Physician

British Journal of General
Practice

Informatics in Primary
Care

Electronic Healthcare
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Appendix 2

Conformance and Certification Organizations Literature Review
Search Data

Keywords and Alternate Phrases for Health Information Systems

Care Settings Search Terms

Countries

Sources of Information

Literature Databases and Search Strings

MEDLINE

Actual MEDLINE search string: ((Clinical Information System or Ambulatory Care
System or Physician Office System or Electronic Patient Record or Health Information
System or Computerized Patient Record or Electronic Medical Record or Electronic
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Health Record) and (certification or conformance or standards or interoperability or
evaluate or assess or quality or testing)).ti

Additional search with no better results: (("health information exchange" or "health
information network" or "electronic health record") and ("interoperability" or
"certification" or "conformance"))

PUBMED

EMBASE

The Cochrane Library
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Google Advanced Scholar Search Detail

Conformance and certification organizations sources

British Columbia Certification Commission for Government Health | American Academy of Family

Medical Journal Healthcare Information IT Practitioners Centre for Health
Technology Information Technology

Journal of the American | Canadian Medical Association | Healthcare College of Family Physicians of

Medical Informatics Informatics Canada

Association
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Health Informatics
Journal

Physician Office System
Program Alberta

Canadian
Healthcare
Technology

Canadian College of Health
Service Executives

Computers in Nursing

British Columbia e-MS

Healthcare IT News

Royal Australian College of
General Practitioners

Medical Informatics and
the Internet in Medicine

Physician Information
Technology Office — British
Columbia

Canadian EMR

Danish College of General
Practitioners

International Journal of
Medical Informatics

Saskatchewan Medical
Association

Health Informatics
New Zealand

Royal New Zealand College of
General Practitioners

The Internet Journal of
Medical Informatics

Saskatchewan Health
Information Network

Health Care and
Informatics Review
Online

Royal College of General
Practitioners

Health Affairs

Manitoba Health — Physician
Integrated Network

Health Informatics
Society of Australia

Health Research Council of
New Zealand

BMC Medical
Informatics and
Decision Making

Manitoba eHealth

Health Informatics
Europe

Alberta Medical Association

Electronic Healthcare

General Practice Computing
Group - Australia

OpenClinical

British Columbia Medical
Association

Informatics in Primary
Care

Denmark - Medcom

ePractice.eu

National Institutes of Health

Good-eHealth

The Swedish Council on
Technology Assessment in
Health Care

eHealth Impact

New Zealand Health
Information Service

eHealth Insider

The National Board of Health
and Welfare

World Health
Organization

UK Health Informatics Society

NSW Dept of Health

Australia Department of
Health

National e-Health Transition
Authority (Australia)

Health Information Strategy
Action Committee (New
Zealand)

NHS Connecting for Health
(UK)
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Appendix 3

Interview Guide: Suburban Physician Interviews

Interview Questions for Physician Interviews

Sherwood Park — Strathcona County PCN

Interviewee(s):

Interviewer:

Date:

Interview Questions

Notes of Candidate’s
Answer

Interviewer’s Guide to
Answers

How long have you been in
practice?

[Years or Months]

How many physicians are [Number]

currently practicing in your

office?

How many non-physician [Number]

clinicians do you employ?

How many staff/admin do [Number]

you employ?

Are you the practice [Yes/No]. [If no, partner,

owner/key decision maker?
If not, what is your role?

contracted, part time]

How many patients do you [Number]
typically see in a day?
What is your target [Minutes]

interview duration?

What sort of health records
system do vyou currently
use?

[paper; electronic, but paper
used to record notes first
followed by transcription;
electronic, desktop in exam
room; electronic, laptop
carried into exam room]

Can you describe the role
your health information
system plays when you are
interviewing a patient

[take paper based notes as |
go, take e-based notes as | go,
don’t take any notes in
interview]

How long have you owned
your EMR?

[Years or Months]

On a scale of 1 to 5, where 1
is poor and 5 is excellent,
can you rate your computer
skills (before and after the
implementation)?

[1to 5], [1to 5]
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When/where do you make
your encounter notes?

[during interview in exam
room, immediately after
interview outside exam room
door, at end of day either at
the office or at home]

Prior to vyour current
practice, what did you use
for  health  information
system to support your
work?

[paper; electronic, but paper
used to record notes first
followed by transcription;
electronic, desktop in exam
room;  electronic, laptop
carried into exam room]

Can you describe the
process you went through
to buy your EMR?

How did you gather market
information?

[market scan, called vendors
directly, talked to colleagues,
talked to AMA/POSP/CPSA]

How did you select your
EMR? What purchasing
factors were most relevant
to you?

[price, features, eligibility for
financial support]

How did you install the EMR
into your practice?

[big-bang, pilot, team-
oriented integrative
approach]

What do you use your EMR
system for?

[Billing, scheduling, encounter
note taking, lab results, order
entry, contraindication
management]

Where do you get vyour
technical support?

[self, colleague, 3" party]

What do you like/dislike
about your current system?

Did you notice a change in
your patient volumes after
your implementation? If so,
can you say what %age it
dropped to and for how
long? Why?

[%, months]

On a scale of 1 to 5, where 1
is completely dissatisfied
and 5 is extremely satisfied,
what would you say your
overall satisfaction is with
your system?

[1to 5]

Page 217




D. Ludwick
V6.4, September 30, 2009

What is the effect of information and computing technology on healthcare?
A PhD Thesis

Knowing what you know [yes/no]
now, would you still have
bought the EMR? Why do

you say that?

Interview Guide: Urban, hospital and academic physician interviews

Setting Interview Questions Notes of Candidate’s Guide to Answers
Answer
All How long have you [Years or Months]
been in practice?
All How many physicians [Number]
do you have in your
team/group?
All Please describe the role [Role, Number]
and number of
members of your team
(ie: non-physician
clinicians, admin staff)
All Are you the physician [Yes/No]. [If no, role?]
leader of the group? If
not, what is your role?
All How many patients do [patients / hour]
you typically see an
hour?
Hospital | How much time is [Minutes]
spent face-to-face with
each patient?
Clinic How much time do you [Minutes]
typically book per
patient?
All For every hour of time [Minutes]
spent seeing patients,
how much time is spent
on paper work (work
generated by patient,
lab, letters, billing, etc)
All What sort of health [paper;
records system do you electronic/paperless, both
currently use? (please describe if both)]
Clinic [If answer to above [market scan, called
question is paperless or vendors directly, talked to
both] Please describe colleagues, talked to
the process you went medical association]
through to buy your
system
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All What impact has the [eye contact, body
EMR had on how you language, body
interact with the positioning, urgency]
patient? How, if at all,
have you dealt with it?

All Have you used an EMR, [Yes/No] [Years or
and if so, for how long? Months]

All How comfortable are [1to 5] Why?
you with using an EMR?

1. Extremely
uncomfortable

2. Some discomfort

3. Some comfort

4. Comfortable

5. Seamlessly
integrated in workflow

All When/where do you [In hospital, at station,
make your patient bedside]
encounter notes? [In clinic, in exam room,

out of exam room, both]
[At home, remote connect]

All Have you used any [paper; electronic, but
other electronic paper used to record notes
systems prior to the first followed by
one you are currently transcription; electronic,
using? If yes, what? desktop in exam room;

electronic, laptop carried
into exam room]

Clinic How did you select [price, features, eligibility
your EMR? What for financial support,
purchasing factors familiarity]
were most relevant to
you?

Clinic How did you [big-bang, pilot, team-

implement the EMR
into your practice?

oriented integrative
approach]
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All What do you use your [ Billing [Billing, scheduling,
EMR system for? Check | [ Scheduling encounter note taking, lab
all that apply [] encounter note results, order entry,
taking contraindication
[ lab results management]
[J Consults
[ Practice quality
assurance (i.e.
audits)
O Follow-up Reminders
(i.e. repeat pap
smear due, etc)
[0 order entry
[J contraindication
management
Clinic Where do you get your [self, vendor, admin,
technical support? colleague, 3" party]
All What do you
like/dislike about your
current system?
All How does your EMR O Increased it
impact your patient 0 Decreased it
volumes? [J Same as prior
[J Estimated
percentage
change:
All Onascaleof1to5, [1to 5][If 1 or 5, please
where 1 is completely explain]
dissatisfied and 5 is
extremely satisfied,
what would you say
your overall satisfaction
is with your system?
Clinic Knowing what you [yes/no]

know now, would you
still buy this EMR? Why
do you say that?
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Appendix 4

Teledermatology Data gathering Tools

Interview Questions for Patient Interviews

Interviewer:
Date:

Interview Questions Notes of Candidate’s Answer

1. Did your physician tell you [Yes / No]
that you were being referred to a
Teledermatology Clinic?

2. Did you know what a [Yes / No]
teledermatology clinic is?
3. Were you aware of what was [Yes /No]

going to be happening at this
appointment?

4. Did you have any [Yes/No]
expectations about what type doctor [expected

. L dermatologist]
you would see during this visit?

5. Have you ever seen a [Yes/No]
specialist before?

How does this appointment compare
to other previous specialist
appointments?

6. Do you have any reservations [Yes/No]
about the clinic, how it was run, or
the technology used in the clinic?

7. Were you told when you [Yes/No]
would hear about the results of
today’s appointment?

8. Are you satisfied that your [Satisfied,
needs are being met with this dissatisfied,

. inconsequential]
teledermatology experience?
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Interview Questions for Referring Physician Interviews

Interviewer:

Date:

Interview Questions

Notes of Candidate’s Answer

Interviewer’s
Guide to
Answers

How often do you refer a
patient to a specialist for
advanced assessment and
care?

[every month, every
two months, every
quarter, every half year]

How often do you refer a
patient to a dermatologist for
advanced assessment and
care?

every month, every two
months, every quarter,
every half year]

When you refer patients to a
specialist, do you typically send
patients to the same
specialists?

[habitually sends
patients to same
specialists, refers to
specialists based on
availability, no set
pattern]

When you refer patients to a
dermatologist, do you typically
send patients to the same
dermatologist?

[habitually sends
patients to same
dermatologist, refers to
dermatologist based on
availability, no set
pattern]

Can you describe the process
you and your staff must go
through to make a referral to a
specialist?

[workflow description]

Can you describe the process
you and your staff must go
through to make a referral to
the Teledermatology Clinic?

[workflow description]

Please describe the information
you traditionally receive back
from a specialist once they
have seen your patient

[No info, Text report,
images]

Thinking about the
Teledermatology Clinic and
your experience referring
patients to it, can you describe
your level of satisfaction with
the clinic and why.

[Unsatisfied to satisfied,
why]
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The Teledermatology They might want to, but

. . they might like the
equipment is simple and the

convenience of not
referral process easy. Would having to worry about it

you consider doing this
yourself? Why?

Were you satisfied with the
nature, amount and timeliness
of patient reports/feedback
from the Teledermatology
Clinic?
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Interview Questions for Dermatologist Interviews

Sherwood Park — Strathcona County PCN

Interviewer:

Date:

Interview Questions

Notes of Candidate’s Answer

Interviewer’s Guide
to Answers

How long have you been
conducting dermatological
assessments using
telemedicine technology?

Years or Months]

What would you say are
the main reasons why
physicians refer their
patients to see you
through this method?

[Reasons]

What would you say are
the main strengths of this
system?

[Strengths, saves time,
for pt, saves time for
physicians]

What are the main barriers
for this approach to care?

[costs of system,
physician scepticism]

Can you comment on your
experience working with
the Sherwood Park PCN
using Teledermatology?
What went well? What did
not go well?

Can you comment on how
you might improve the
delivery of care through
this mode?

Can you comment on the
role that images and image
quality play in the
diagnosis and
intervention? How does it
compare against the
notes? Why?

Do you get paid FFS for
your consults via
ConsultDerm?
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Can you confirm that you
were interested in turning
around ConsultDerm
referrals in 48 hours?

Do you have any
references that would
quote a typical
wait/turnaround time for
referrals? I'd like to see if
we can conclusively say we
are faster.
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Non-referring physicians email survey

Dear physician:

Our PCN is planning to publish an academic paper that reviews the PCN'’s
Teledermatology Clinic. We have gathered data from patients and referring
physicians regarding the Clinic but have not gathered information from physicians
who have not referred to the clinic.

You are receiving this email because we believe to this point you or your clinic have
not made referrals to the Teledermatology Clinic.

To help us learn more about why physicians refer or choose not to refer, can you tell
us why you have not yet referred to the Teledermatology Clinic? Please simply
respond by indicating the letter of the response that best fits your thoughts. You can
indicate more than one letter if you have more than one reason.

A. Actually, | have recently referred to the Clinic

B. You didn’t know the PCN had a Teledermatology Clinic

C. You know about the Clinic but you don’t know how to refer to it

D. You do not have dermatology patients in your practice

E. You take care of your dermatology patients yourself

F. You are satisfied with the service of the dermatology specialist you currently refer
to and see no reason for change

G. Referring to the PCN Teledermatology Clinic is more difficult than referring to your
preferred specialist

H. You have concerns over the liability implications of relying on remote diagnoses

I. You do not believe that accuracy of remote diagnoses is comparable to in-person
diagnoses

J. Other:

Thank you
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Appendix 5

Self-service appointment scheduling study data gathering tools

Patient Experience Survey

Thank you for taking the time to complete this short survey. Your agreement to
participate in the study is completely anonymous and will have no bearing on the
care you receive from Dr. Adams. We will not ask for your name in the survey. By
returning this survey, you permit us to use this data in an anonymous and
aggregated fashion for our study. When our study is reported, the data will be
collected and only aggregate results will be reported.

Please complete the survey and return it to the Sherwood Park PCN in the self
addressed and stamped envelope provided.

Thank you

=

Are you a patient of Dr. Jim Adams?

Yes, | am a patient.

0 No, I am not a patient.

If you are not a patient, you do not need to complete the rest of this survey.

O

Please discard the survey. Sorry for troubling you.

2. Do you know that Dr. Jim Adams has a website where his patients can book

appointments to see him, without calling his office?

Yes, | am aware of Dr. Adams’ online appointment booking website.

[0 No, | am not aware of the online appointment booking website. (If you are
not aware, please go to Question 19)

O

3. How did you find out about the opportunity to book your appointments
online with your physician? (Please select one)

My physician told me

My physician’s staff told me

An acquaintance of mine told me

| saw a poster while in his office

| saw his small yellow leaflet

Other:

I I I |
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4. Have you booked an appointment with Dr. Adams by using his online
appointment booking service?

[J Yes, | have actually used the online booking service to make an
appointment to see Dr. Adams. Please go to Question 7

0 No, I have not successfully booked an appointment. Continue to Question
5

5. Canyou tell us a little about why you have not actually booked an
appointment with Dr. Adams through his online booking service? Check all
that apply

0 1would like to book online, but | don’t know how to do it.

[J lam concerned about my privacy and | do not trust the security of a website

[J Itried to book an appointment online, but | could not navigate to the
website

[J Itried to book an appointment online, but | had trouble entering my
telephone number

[J Itried to book an appointment online, but | had trouble entering my
healthcare number

[0 Itried to book an appointment online, but the website told me | was not a
patient of Dr. Adams

[0 Itried to book an appointment online, but the appointments were too far
into the future

[J Other:
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6. If the problems you indicated in the above question were resolved, would
you consider booking an appointment through the online booking system?

[J No, I would still not book online. Can you tell us
why?

[0 I might, but | have other problems | would need to see fixed. Please tell us
more:

[0 Yes, | would consider booking online again.

Once you have answered Question 6, please go to Question 19

Question 7:

7. Have you responded to a similar survey about Dr. Adams’ online booking
system in the recent past?

O Ireceived the previous survey, completed it and returned it. Thank you.
We have a few more questions for you. Please go to Question 24 to
complete the survey and return it to us.

[0 Ireceived the previous survey, but | did not return it. Please continue to
Question 8.

[J 1did not receive the survey. Please continue to Question 8

8. You are a patient who has booked an appointment with Dr. Adams online.

Please indicate how easy it was to navigate to the online appointment
booking website. (Please select one)
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0

It was very easy to get there. | got there on my first try

0 I had trouble with the website address. Once | had the right address, it was
easy

[J 1had some problems. Please describe the problems you had:

9. Once you had arrived at the online appointment booking website, please
indicate how easy it was to use the site (Please select one):

0 Oncel got there, the site was very easy to use

0 Oncel got there, the site was moderately easy to use

[J Even after | got there, | found the site difficult to use. Please indicate why?

10. Compared to booking your appointment by calling your physician’s office,

O d

how easy was the online appointment booking website (Please select one)?
Booking online is easier

Both methods are the same

Booking online is harder. Why?
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11.

Why did you choose to book your appointment through your physician’s
online appointment booking website? (Check all that apply)

[0 Ithought it would be more convenient

O Ithought it offered more privacy

0 His telephones are always busy

[0 | prefer to do things myself

[J Other:

12. Did you have any concerns about booking your appointment online when
you first decided to book through this method?

[1 No concerns

[0 Yes. Please describe:

13. Did you receive a reminder email prior to your appointment?

U Yes

[l No

14. Please indicate your overall satisfaction with your physicians’ online
appointment booking website?

[0 Extremely satisfied

0O Satisfied

[J Dissatisfied

[J Extremely dissatisfied

15. What did you like best about booking your appointment online?

16. What did you like the least about booking your appointment online?
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17. Would you book an appointment with your physician using his online
appointment booking website in the future?

U Yes

O No

18. If your physician could make your health information (such as health
history, lab test results, diagnoses, etc) available to you at a highly secure
website, would you be interested in using that site?

U Yes

[0 Maybe, but | would have some concerns

0 No
If you answered “Maybe” or “No”, please indicate Why:

Question 19:

19. How frequently do you use the internet (Please select one):

[J Several times a day

[J  Once aday

[0 Once per week

[J Once per month

0 Every 3 months

0 Very rarely

[J Never

20. Please select all of the tasks which you routinely complete using the

internet. (Check all that apply)
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Banking and/or bill payment
Reading the news or playing games
Making purchases

Completing my personal taxes
Searching/surfing the web

Email

Other:

N o I |

21. Can you tell us a little about your computer skills?

[0 lam anovice computer user

[0 lam new to computers but have some experience with them
[J I consider myself to be an average computer user

[0 My skills are better than average

O lam an expert computer user

22. Could you please indicate your age range?
0 0-20yearsold

[J 21to30yearsold
0 31to40yearsold
[J 41to 50 yearsold
0 51to60yearsold
0 61to70vyearsold
[0 70 vyears and older

23. Please indicate your gender

0 Female
0O Male
Question 24:

24. Please indicate your highest level of education
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[J Some high school
[J High school diploma
[J Some college or university
[J College diploma
0 University degree

N
U

. Can you tell us how long you have been a patient of Dr. Adams’
Less than 1 year
1to 2 years
2 to 5 years
5to 10 years
10 to 15 years
15 to 20 years
20 to 25 years
25 years or more

0 o

Thank you for completing this survey. Your responses will help us to understand
more about how online appointment scheduling systems can help other patients in
the future.

Please use the self-addressed and stamped envelope that was included in your
package to return this survey to the address below:

Sherwood Park PCN

Suite 105 — 80 Chippewa Road
Sherwood Park, AB

T8H 173

Thank you
Dave Ludwick
General Manager
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