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EVIDENCE BRIEF
TECHNOLOGY ADOPTION ACROSS CANADA: THE
ECOSYSTEM, BARRIERS AND SUCCESSES

Key messages

e Canada has been historically slow at innovation in health care

o Both healthcare providers and healthcare users in Canada see value in
virtual solutions that support healthcare needs and are receptive to using
them if accessible

e The COVID-19 pandemic has both changed how virtual health care is received
and highlighted the need for virtual solutions to support our healthcare system

e New Brunswick has made positive progress at establishing ways to better
incorporate innovations in healthcare and there are opportunities for change
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Introduction

Canada’s population is aging, with the proportion of those 65 and older
representing 21% of the total population by 2028, an increase from 16.9% in 2018. Meeting
the healthcare needs of this cohort can be expensive. The average health care cost for older
adults is $12,000 per year, compared to $2700 for those who are younger, translating into
an increase in $93 billion over the next 10 years'. Efforts to increase the health and
wellbeing of these older adults is of importance. A decrease in reliance on the healthcare
system or an increase in efforts to assist aging in place, could assist in decreasing healthcare
expenses. One such strategy would be the expansion of use of healthcare technologies in the

aging process.

Expanding the use of technology in healthcare has proven to be slow in
Canada. Efforts are often made to measure whether an intervention has a positive
influence on the overall health care system. The most common entry point for a person to
access the healthcare system is through primary care, usually in the form of a family
physician, but may also be through other professionals, such as nurse practitioners. As such,
many studies evaluate the effectiveness of a health care system on metrics related to primary
care. A recent survey conducted by the Commonwealth Fund found Canadian primary care
physicians were ranked last in offering patients the ability to communicate electronically via
email or secure website about a medical question. For example, 22% of Canadian
physicians were offering these virtual options, compared to 91% of Sweden’s respondents.
Online appointment scheduling, prescription requests, and the ability to view test results and
patient visit summaries were offered by only 1% of Canadian physicians compared to 58% of
Swedish physicians doing so regularly?. Incorporating technology into health care could
translate into lives saved, due to increased access to services, increased communication
between patients and health care providers, as well as between health care providers,

resulting in better coordinated care. The increased efficiency in the health care system could
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also save billions of dollars®. Canada is among the top 11 of 44 countries as reported in
OECD findings for health care spending. However, this has not necessarily translated into
better access to care. On average, 20.6% of all OECD countries reported forgoing care due

to limited availability. Canada reported 19% of its population being in this situation®.

Other sectors have been successful in the adoption of technology. Education, banking
and finances, media and aviation have all harnessed the opportunities to improve services
with the use of technology. Incorporating technology was not done overnight in these sectors.
Coordination was necessary on many levels, but nonetheless it’s integration into these systems
is by far stronger than has occurred in healthcare?. Incorporating technological innovation
into healthcare will require a shift in current culture, and a system receptive and sensitive to
changes. Changes to current cultures, habits and attitudes will need to occur in a variety of
stakeholder groups. First and foremost is the institution of health care itself. It was created in
the pre-digital era and holds fast its long-established norms. It tends to remain static and
resistant to change®. Health systems are ‘data rich and information poor’, leaving an
untapped potential. The fragmentation of healthcare systems and siloed mentalities make it
difficult to reform®. A digital transformation will require leadership and policy action. This
leadership will allow for a complex, system-wide shift to occur, resulting in an

effective, efficient and people-centered health care system®.

For the purpose of this report, health technology and innovation will be defined with
the all-encompassing definition of digital health in mind®. Digital health is “the electronic
collection and compilation of health data, decision support tools and analytics with the use of
audio, video and other technologies to deliver preventive, diagnostic and treatment services
that promote patient and population health” ¢2 . It is an umbrella term and further definitions

of terminology and technologies related to health care can be found in Appendix A and B,

respectively.
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Methods

A search of relevant literature was undertaken from government websites, grey literature,
and peer reviewed research articles. A total of 73 articles were identified. A variety of search
engines and electronic databases were used, including CINAHL, Cochrane

Library, PubMed and Google Scholar. Search terms included innovation, health technology,
virtual care, digital health, health technology procurement, health technology policy, older

adults, aging, seniors, adoption, scale and spread of technology healthcare.

Overview of Canada’s healthcare system
and the incorporation of technology
Adoption, Spread and Scale

Canada’s healthcare system has been described not as a single system, but as 14
separate systems, creating a constrained policy context’. The federal, provincial, and
territorial systems have been described as “mega silos”, each having smaller silos that do not
necessarily communicate with each other®. This lack of alignment and integration leads to
challenges in the scale and spread of innovation across the country’. Indeed, former health
minister, the Hon. Monique Bégin, has described Canada as a country of ‘perpetual pilot
projects”’. Pilot projects are necessary and encouraged for research and development.
Identifying nuances are important and re-evaluating challenges before they are unleashed on
a wider scale is necessary. However, there needs to be the right infrastructure in place

for technologies to be further developed and adopted®.

Adoption and the subsequent scale and spread are the last hurdles for any technology

to become a part of everyday practice in the current health care system or in one’s own
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personal daily routine. Adoption may not come to fruition for a variety of reasons. The
purpose of the technology may not be appropriate for the intended population, the end-user
may not be able to maneuver its components, or the monetary constraints imposed, either by
purchasing the technological tool itself or the software/internet associated costs, may limit the
ability of a patient to afford it. One other reason may be that service design has not been
considered when developing the technology. Service design is not specifically about

the technology but related to the results the technology may bring

to change in service process and provision'. It is most successful when it results in achieving
the quadruple aim in healthcare, which is to: (1) improve patient and caregiver experience;
(2) improve the health of populations (3) reduce healthcare expenditures (4) improve the
clinical/professional experience''. Service design is then described as using the technology as

an instrument to achieve these goals'®.

Adoption can occur as a result of a “technology-push” or from a “demand-pull” of
those who will use it or benefit from it. For instance, a technology push is when a technology
developer comes to an intended stakeholder group after the technology has been developed
and a negotiation ensues with a decision maker who will likely not interact with the product
regularly'®. When clinicians/patients or other stakeholders identify a need and seek to
identify an already-developed solution, this can be described as a “demand-pull” scenario.
The latter situation may result in better adoption, as they have already identified
a challenge and are looking to adopt service changes to solve the challenge they have
identified as needing to be addressed'®. Either scenario, however, may still not achieve the
most desired outcome and could benefit from a systematic process to ensure the correct tool

is being incorporated into the proper situation'.

This leads to the notion of “scale and spread”, two terms that are often used
interchangeably but are different concepts. Both are involved in increasing use of a strategy

that is noted to be beneficial in some way. Where they differ is in their implementation. For
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instance, spread can be seen as the horizontal dispersion of best practices. It is most

likely facilitated at a local level, recognizing contextual nuances and leveraging local energy
to assist in the diffusion of the process or tool of interest'?. In this sense, it's proliferation

is “smaller”. Scale (or scale up) can be described as simpler in its implementation and thus
can be “larger”. Vertical and more authoritative means are sufficient by using the alteration
of policies, funding strategies and regulations to implement and support the best practice in
question by providing structural support required to develop it and most importantly, sustain
its existence'?. So choosing strategies to spread or scale depend on the complexity of

the desired change. Innovations that require high-adaptability or a deeper understanding of
local and contextual issues will need strategies of spread. These require a longer period for
change to occur with momentum building over time._Innovations that can occur in a linear
manner, with few core components and low need for adaptability are more amenable to
strategies of scale. This allows top-down authoritative actions to result in a change in
practice. It is important to note both require engagement with all relevant stakeholders for

them to be truly effective'?.
Adoption Readiness in Healthcare

With new technological innovation in some sectors of the health care system comes
potential consequences for other sectors. With the advent of virtual primary care, for
example, comes potential additional strain on emergency room services; when primary care,
physicians need to physically examine or manipulate a patient, but cannot, they may
recommend they access urgent care, which leads to an increase in low acuity patients at the

emergency room and increased wait times.

In Canada, steps have begun to address some of these challenges through
engagement. The Advisory Panel on Healthcare Innovation met with stakeholders across the

country, including many citizens, on how best to move forward in incorporating health
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innovation into the current system. Among its most prominent findings were that stakeholders
are making changes to ensure budgets and services are being integrated in a way to best suit
patient’s needs, but siloed bodies are impeding patient-centered care. It also found, given
Canada’s huge landmass and widely dispersed population, gains in telehealth should
continue and indeed should lead the world in virtual care'®. This would not only help address
issues in healthcare access but would serve to assist in addressing economical inefficiencies in
healthcare, as well as lowering costs incurred for travel for all parties involved, thus
potentially having a positive impact on the environment. Patients could decrease the need to
take time away from work to travel to a location to access a healthcare service, and
healthcare professionals could reach a wider patient population through digital health
mediums'“. Physicians are being underutilized in the current mode of funding and
organization of healthcare. Related to this, multi-disciplinary teams should continue to
expand to provide a more holistic form of care for the patient, using all available healthcare
professionals to their full capacity. Funding reforms could lead to better scaling and

spreading of innovation'®. This appears to be supported by physicians as well.

Physicians have poised themselves to anticipate the incorporation of more digital
services. The Canadian Medical Association held a health summit to discuss virtual care and
released a discussion paper looking at challenges into making virtual care mainstream in
Canada®. Subsequently, a virtual task force was established by the Canadian Medical
Association (CMA), the College of Family Physicians of Canada and the Royal College of
Physicians and Surgeons. They received input from patients, families, and caregivers
to discuss challenges and make recommendations in expanding the role of virtual care in
Canada'. They followed this report a month later with a virtual playbook for physicians,

outlining how physicians across the country might better incorporate virtual care into their

practices'®.
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Currently, the slow pace of reform in physician payment models means most
innovation involving physicians providing virtual care is developing in the private, non-insured
sector, outside of provincial medicare plans'®. The 3 main bodies that represent physicians
agree those jurisdictions that employ alternate payment models can integrate virtual care and
other technologies seamlessly. The challenge is in the fee for service payment model, which is
a long-standing pillar in Canada’s health care system. They also realize modifications to
renovating this payment model is a long-term process and one which may be met with
resistance. They recommend developing fee schedules that result in equal
payments regardless of if they are in person or done digitally. They also recommend the
various bodies that oversee health system change to further develop the incorporation of

virtual care and to support physicians in being able to participate in these improvements'”.
Barriers to change

Barriers to adoption of technology innovation into healthcare in Canada is
multifactorial. Some of these have been discussed, such as the fragmentation in the system
and lack of using all healthcare professionals to their full potential. Others include
inadequately using the data that is available in Canada’s volume of information that is
collected; lack of deployment of digital technology; an inadequate understanding and
optimization of innovation and a risk-averse culture'®. Having a risk-averse culture in health
care is viewed as necessary when lives are at risk and mistakes can be fatal'®. However, lack
of action can be equally detrimental. Canada’s current procurement system usually involves
acquiring and adopting technologies that are most cost-effective and not necessarily value
driven. It is generally an administrative endeavour involving blind, competitive bidding
to ensure fairness’”. However, by definition, innovative technologies are pioneers in their
realms and may not have comparators by which to be judged upon. Policies that focus on
shortterm cost savings without proven long term results that may be realized by these

innovations” has led to Canada being behind in the global market of procurement policy
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innovation, ranking 68 out of 137 in the Global Competitiveness Index of Government of

Procurement of Advanced Technology'”.

Changes are starting in procurement strategies. The development of value-
based healthcare initiatives has begun to gain favor among some decision makers.
These focus heavily on patient outcomes relative to the cost of those outcomes'® This means
long-term outcomes are of importance, rather than shortterm gains, with evaluations of
healthcare products and services based on healthcare outcomes and not just on the cost of

the service or product'®'”. After the development of the Digital First Strategy in Ontario % ',

a new form of value-based healthcare was developed with the Innovative Procurement
Systems (IPS). Here, the procuring organization focuses on understanding a problem, the
stakeholders impacted and the healthcare outcome to be achieved, rather than the cost
alone. These do carry higher risk than traditional procurement strategies, as the solution is not
known at the outset. The challenge is identified, there is strong collaboration

between procurement experts, vendors, clinicians and, if applicable, patients and with time, a
solution is identified. Despite the potential for more time and funding required to develop the
solution, the result is a more robust, clinically relevant and cost-effective product or service.
Those who will need to change their clinical practices may also have more buy-in due to their
heavy involvement in developing the solution'®. In the current system, IPS strategies likely
exist in a small space, where they may only be applicable in approximately 5% of
procurements, simply due to being resource intensive and incurring more risk. However, with
increasing use, it may become a more streamlined process, allowing it to

become a standard in procurement strategies'’. To better integrate this form of procurement
to align innovation efforts, it has been suggested that a system-level definition of innovation is
needed, organizational roles need to be identified and a greater focus on patient experience

needs to be considered and funding strategies must evolve in order to accommodate the

adoption of a new innovation into the healthcare system'®.
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Covid-19 catalyzed a shift

The arrival of COVID-19 necessitated the need to begin a shift in providing more
virtual healthcare services. Virtual care can be an e-visit between the patient and their regular
care provider, or it can be a contact between a new patient and provider, as in a virtual
walk-in clinic. The uptake of these services initially inspired by infection control for the
public can assist those who have immune-compromised systems who do not wish to expose
themselves to other potential illnesses, as well as can be beneficial for those who may have
mobility challenges that prevents them from leaving their home easily. It can also be useful for

those who have a contagious illness, thus decreasing the risk of spread to others?'.

Prior to the arrival of COVID-19, there was an interest among Canadians to increase
the use of digital health mediums for various aspects of their health. They were interested in
accessing their own medical records, such as lab results or having access to e-visits. With the
increased use nationally of EHRs, many Canadians were able to access their records,
however the ability to access an e-visit was trending downward, meaning fewer Canadians
were able to do so (Canada Health Infoway, 2018). By accessing various services digitally,
both the patient and health care system benefited. Patients reported saving time, money
and being better able to manage their health through the use of digital health services.
Furthermore, they reported they did not need to seek additional care in the form of walk-in or
emergency department visits, among other services?>. As a result of the COVID-19 pandemic,
more have realized the positive impacts the adoption of such services can have. The
Canadian Medical Association, however, does have guidelines advising physicians on
services that might not be best delivered through digital services. Such things that may require
physical examination and include new and significant emergency symptoms, ear pain,

abdominal pain, musculoskeletal injuries and congestive heart failure'®.
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Digital health technology’s place in New Brunswick

In New Brunswick, efforts prior to COVID-19 had begun to address the need for
digital innovation. Digital New Brunswick was put forth in 2018 as a strategy to streamline
GNB services and make New Brunswick the first digital society in North America®***. This
strategy was created in consultation with employees of various GNB departments, school
districts, health authorities, private sector representatives, students and citizens of New
Brunswick. The result was more than just a technology plan, it was a strategy aimed at
transforming the way technology is incorporated into GNB services**?*. The goal was aimed
at addressing 7 main areas, including business and technology modernization, enterprise risk
management, increasing cyber-security and increasing skills of the people using the
technology . Areas of challenge included how information currently tends to be siloed from
other departments, creating inefficiencies in communication. Duplication occurs as
departments tend to create services according to their own mandates, not as a whole system.
Information systems are outdated and need to be updated, there is low availability of online
services, improvements in cybersecurity need to occur, and finally, digital literacy needs to be

increased among employees and New Brunswickers in general®.

These challenges echo those identified in the healthcare technology sector as well. The
Digital New Brunswick strategy has components of the health care system, but much is yet to
be developed in policy for healthcare technology incorporation in New Brunswick.
The government had already begun efforts to incorporate elements of the EHR into the
system, which has been receiving information since 2010. This system allows authorized
health care professionals to easily access a patient’s clinically relevant information. Included
are demographics, lab test results and diagnostic imaging reports and pharmaceutical

summaries. It has proven useful in improving communication among health care professionals

when assisting any given patient®.
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The 2018-2019 annual health report indicates the government is committed to
developing a dependable public health care system, looking to improve access to health care
and build a safe, sustainable system®. Specific mention for technology expansion in the
health system is not indicated in this report, however with the arrival of COVID-19, changes
have begun. Effective March 24, 2020, physicians were granted the ability to bill for virtual
consultations done over the phone or with secure digital media”, and these were extended in
July of 2020%. Most recently, CanHealth announced a partnership with Horizon Health in an
effort to adopt innovative health care solutions as identified by user-defined
needs”’. CanHealth is an initiative originally launched in Ontario that aims to bring together
leading health care organizations with companies across Canada. The Network works to
bring new solutions and assist businesses in scaling these solutions nationally and
internationally. They assist in removing barriers by demonstrating the value of a company’s
technology; fasttrack procurement using existing guidelines and create an integrated
marketplace to allow for scale to occur rapidly™®. This is an exciting opportunity for New
Brunswick, allowing local issues to be addressed in a transparent way and bring them to

marketplace®.

Indeed, prior to the pandemic, New Brunswickers were already having issues with
accessing timely health care services. A survey done in 2017 showed 70,000 New
Brunswickers, or approximately 10% of the population, were using the emergency
department as their regular point of care. Of those, 55,000 described themselves as having a
family physician. Thus, lack of a family physician is not necessarily a reason people access
the emergency department as their first point of contact *'. The most common reason cited by
these people was that they were unable to access their own family physician in a timely
manner. This undue stress on an already over-burdened emergency department leads to
increased costs, an increase in ER wait times and challenges in continuity of care. A goal of

increasing access to the physician they have rather than adding more physicians might prove
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Using technology may be a way to increase accessibility, and New Brunswickers seem
ready to welcome this additional service model. In a recent phone survey, it was found 77%
of New Brunswickers supported the continued use of virtual care after COVID-19 measures
are removed, and 4 out of 10 had used virtual care during the pandemic, with an

overwhelming 90% satisfaction rate®.
Considerations

It is evident that the success and challenges to the incorporation of technology into healthcare
and the health and well-being of older New Brunswickers is multi-factorial. In moving
forward, careful consideration should be taken to ensure the same challenges identified in the
broader development of technology are respected when developing policies for digital health
technologies in New Brunswick. In addition, the anticipated risks, and consequences of
implementing technological interventions or practices should be addressed at the outset to
avoid issues such as patients being redirected to the emergency room to receive in person
consults and care. Special care should be taken to ensure equity of services and access
remains for all, including vulnerable populations who may not have access to the internet or
computer and/or smart devices, those who may not have access to reliable internet, such as
exists in rural locations and for those whose digital literacy may be lower'®. Given health
care is a unique and complex sector, considerations specific to technology expansion should
be taken, but an opportunity is currently present: developing responsive policies aimed at

incorporating technological advancements will serve the patients, health care professionals

and the New Brunswick health care system as a whole.
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Appendix A: Terminology

TERMINOLOGY Description

Innovation The Organization of Economic Cooperation and Development (OECD) has recently defined innovation as the
implementation of a new or significantly improved goods or service. It may also be a new or significantly
improved process, borrowed from another industry; a new marketing or communication method or a new
organizational method. It is implemented either in the business industry, workplace organization or in external
relations®®. Health technology is discussed in similar terms as defined by the WHO. It is “the application of
organized knowledge and skills in the form of devices, medicines, vaccines, procedures and systems developed
to solve a health problem and improve quality of lives”*“. Both describe improvements in a given sector using
either new solutions or pre-existing solutions that are applied in a new environment.

Digital Health Digital health is “the electronic collection and compilation of health data, decision support tools and analytics
with the use of audio, video and other technologies to deliver preventive, diagnostic and treatment services that
promote patient and population health”?. It is an umbrella term where the terms described below are
components of digital health.

eHealth eHealth is defined as “cost-effective and secure use of information and communications technologies in support
of health and health-related fields, including health-care services, health surveillance, health literature, and

h”*®, This includes numerous health care tools that incorporate

health education, knowledge and researc
technology. Electronic health records, virtual care (including telehealth, which is made up of teleradiology and
remote patient monitoring, among others), mHealth, eLearning, social media, health analytics and big data,

and legal frameworks that address privacy concerns, access to one’s health record, and policies or legislation




Electronic health records
(EHRs)

Virtual Care

mHealth

elearning

that defines medical jurisdiction, liability or reimbursement*® are components of eHealth, and of the broader
term “digital health”.

Electronic health records (EHRs) are realtime, patient centered health documents that provide information
pertaining to the person’s health. They will provide information to authorized persons regarding the

persons current status, medical history, diagnosis and treatment and test results*. In New Brunswick, the
electronic health record started with the vision of “one patient, one record”?’. It has one point of access
available at any time for authorized individuals and contains the individual’s clinical data repository, the NB
Drug Information System, Diagnostic Imaging Repository, and electronic medical record which is installed at

the physicians office. This centralized access point can improve patient care by accessing relevant information in
a rapid, comprehensive manner®.

Virtual care, also described as telehealth in some areas, can be described as any interaction using any form of
communication or information technology with a patient or anyone in their circle of care. It occurs remotely as a
means of reducing or replacing in-person interactions with the goal of maximizing quality and effectiveness of
patient care'*¥,

mHealth (or “mobile health”) is a component of eHealth and involves the provision of health services and
information via mobile technologies, or portable devices such as mobile phones, tablet computers and Personal
Digital Assistants (PDAs". It can be used for diagnosis and management of health, as well as promoting
positive aspects of general health, well-being and fitness®®. It has been used in a variety of settings, from health
call centers, emergency number services, to hospitals and community/home settings. It has allowed a variety of
members in the healthcare circle, professionals, patients and caregivers, to actively participate in both the
development, consumption, and provision of healthcare services®.

elearning is the use of digital health technologies to advance knowledge in the form of training and education
for various health care team members. It can be used to make health sciences learning available to a broader



Digital Health Literacy

Social Media

audience as it can break down physical geographical barriers. It can improve universal access to health care
by improving the knowledge and skills of current health care members, as well as increase the demand to
supply new health care workers to any given field*. It can also be used to improve current health care workers’
understanding of how digital health can make positive contributions to the overall health care system and how
to better identify reliable, relevant and accredited forms of online information sources™.

Related to elearning is the notion of digital health literacy. Those who are at risk of decreased health literacy
are at equal and perhaps greater risk of being vulnerable due to lower digital health literacy®* Health literacy
is the ability to access, process and comprehend basic health information and services. Limitations in this ability
can lead to decreased health outcomes®. Digital health literacy is equally defined as being able to appraise
digital forms of health information to assist in making health-related decisions. It thus incorporates health literacy
but adds the additional skills of being able to access and use computers and related technologies®. The need to
increase digital health literacy is necessary to ensure positive health outcomes for the individual and

population as a whole are achieved. Improving digital health literacy and health care professionals’ knowledge
on how to use digital health technologies could lead to building capacity and sustainability into eHealth®.

Social media has removed some barriers to health information by providing a space for informal, at
times anonymous, exchanges between individuals with other individuals, or with physicians and other health
care providers®. It can be in the form of social networking sites, blogs, online communities or discussion forums,
all of which may or may not be anonymoous*'. In Canada, as of January 2020, there were 35.32 million
internet users, and 25 million, or 67%, were users of some platform of social media®. It was equally found that
as of April, 2020, most social media was accessed by those between the ages of 18-24. The most common
platform was Facebook, and a total of 76% of those surveyed over 55% indicated they had a Facebook
account and 72% of these reported to use it at least once monthly*’. From there, social media usage declines
markedly in those 55 and older, with the next most common platform (messaging apps) being used by 51% of
the total group. Youtube was next most common and only 43% of those 55 and older used this medium*.

Social media has the potential to inform those seeking information at a time of need and empower them with
resources and knowledge. It can be a source of factual information, of peer support or as a means of finding



Digital
behavior change interventions
(DBCls)

Health analytics/big data

information to help a loved one*'. During times of the pandemic, social media can be informative and assist in
public health measures in messaging about masks, proper hand washing and physical distancing measures *'.
However, it is also poorly regulated, privacy is not always ensured and care must be taken to ensure

information is accurate and reliable*'*4,

Digital behavior change interventions (DBCls) are a subset of eHealth, defined as “a product or service that
uses computer technology to promote behavior change,” which can be delivered through computer programs,
websites, mobile phones as text message, smartphone apps, or wearable devices*. DCBIs have the potential to
affect positive changes in healthcare professionals, patients and or the general public alike, but can equally be
detrimental should the information provided be incorrect, unsecure, undermine behaviors or be used when
other interventions are more effective*’. They can be delivered via mHealth tools, or other digital formats®.

Health analytics and big data has been used in Canada since the development of Medicare. Statistics gathered
with hospital admissions and physician billing claims were used to advise decision makers on population health
issues. In the 1970s and 80s, household surveys were developed to further compliment this information. Today,
electronic medical records, social media, and genetic databases are all able to contribute to this form of
eHealth information”’. Big data and health analytics are broad terms used to describe data sets that are larger
and require systems to process that operate at a higher capacity than is typical. They generally require
distributed databases and advanced methods of analysis®.

Big data has been described as having 3 components: volume, velocity and variety. Volume is the amount of
information about an encounter and its characteristics. Velocity refers to the speed information can be
generated and gathered and variety is the type of both structured and unstructured data that is obtained in the
healthcare system®”. Health analytics are often used when discussing big data and refers to the computational
techniques used to analyze the data. Big data has been used in preventative medicine, public health,

artificial intelligence and others®’.



The “internet of things” (loT) | This is used to describe the collective of “wearables” or “smart” devices that collect and generate data. These
range from watches that are used to monitor patient falls or those with dementia and various movements (sleep
patterns, GPS location) or to bathroom scales and pedometers. The term intelligent clothing has also been used
to describe clothing that has a sensor to monitor various bodily systems, such as measuring volumes of blood in
oxygen or one's heart function®’.

Wearables Wearable, non-implanted monitoring devices have been used by many health enthusiasts and are now being
adopted by health practitioners to assist in gathering information outside the clinic setting. They can be classified
into one of 3 categories: mechanical, physiological and biomedical. They can monitor a range of health
conditions, providing information on glucose levels, gait disturbances and even neo-natal data on heart rate.
They can be in the form of watches, patches, shoe implants, among other configurations*.




Appendix B: Technology

TECHNOLOGY Description
Health Apps These generally fall under the category of mHealth techonology and are used in promoting physical fitness

and healthy living; facilitating remote monitoring; used in health information or as diagnostic aids®.
Robotics This is used to describe “a machine that can carry out a complex series of actions automatically, especially

one programmable by a computer” 3?17,
3D printing This is the process of successively laying down various thin layers with the culmination in a 3D object ¥’.
Nanotechnology This is “the science and engineering involved in the design, synthesis, characterization and application of

materials and devices whose smallest functional organization in at least one dimension is on the nanometer

scale (one billionth of a meter).” 37?8, |t is generally used in pharmaceuticals and regenerative medicine®”
p.18

Augmented Reality
(AR)*

This is “a technology that superimposes a computer-generated image on a user’s view of the real world, thus
providing a composite view”3” P19,

Virtual Redlity (VR)*

“the computer-generated simulation of a three-dimensional image or environment that can be interacted with
in a seemingly real or physical way by a person using special electronic equipment, such as a helmet with a
screen inside or gloves fitted with sensors.” 37 P17,

Blockchain Technology

is a term currently used to describe a financial payment system that uses a series of signatures in an electronic
ledger to make transactions, such as the case in “Bitcoin”. To date, this technology has been mostly reserved
to the financial system, however in 2016, the US Office of the National Coordinator for Health Information




Technology called for submissions using blockchain technology in the application of electronic health
records. Estonia currently uses blockchain technology to secure EHRs for all 1.3 million of its citizens. In
Canada, Peterborough, Ontario’s Public Health Department with Health Space Data Systems in an effort
to transmit inspection reports using blockchain technology®”:

*Both AR and VR have been used in surgical application, medical training and even pain management (CMA, 2018, p. 19).
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