
MaRS Market Insights

Transforming Health:  
Towards Decentralized and Connected Care

MaRS is a member of



Authors

Emily MacIntosh, Market Research Analyst,  

Health, MaRS Market Intelligence

Nirusan Rajakulendran, Market Research Analyst, 

Health, MaRS Market Intelligence

Hadi Salah, Senior Industry Analyst,  

Health, MaRS Market Intelligence

WITH GUIDANCE FROM

Zayna Khayat, Senior Advisor,  

Health Systems Innovation & Director,  

MaRS EXCITE

Prateek (Teek) Dwivedi, Lead,  

Digital Health Cluster, Information &  

Communications Technology (ICT), MaRS

Joe Greenwood, Program Director,  

Data Catalyst, MaRS

To download the original report, please visit  

http://www.marsdd.com/news-and-insights/ 

smarthealth

For further information, please contact  

Emily MacIntosh at emacintosh@marsdd.com

Disclaimer: The information provided in this report 

is presented in summary form, is general in nature, 

current only as of the date of publication and is  

provided for informational purposes only.

MaRS Discovery District, ©September 2014



Table of Contents

4			   The big shift in Canadian healthcare: connected, integrated and community-based

7		      A healthcare system under pressure

			  7	 1. Ubiquity of chronic conditions

			  7	 2. Caring for an aging population

			  8	 3. Increasing cost of labour

			  8	 4. Adoption of new medical technologies

9			   A way forward: two innovative strategies

10			   Shifting left: moving toward community-based healthcare

17			   Connected healthcare

22			  Looking ahead: The path to an integrated, community-based health delivery model

Table of Contents  |  3



The big shift in Canadian healthcare |  4

The Canadian healthcare system (medicare) was established by legislation passed in 

1984 and has become a hallmark of our society. Designed on the principle that health-

care is a social good and that all residents should have equal access to the appropriate 

medical care, the Canadian healthcare system still garners overwhelming public support.1  

However, emerging challenges threaten to destabilize a healthcare system cherished by 

many. Over the long term, the existing healthcare delivery model will no longer be suffi-

cient to meet the demands of the Canadian public. In order to provide the best possible 

care in the most affordable and efficient manner, Canada’s provinces and territories are 

working to modernize the way they provide healthcare products and services, an effort 

fueled by the ubiquitous availability of technology. In this report we investigate the two 

interdependent thrusts that underpin this radical transformation: 

The big shift in Canadian healthcare:  
connected, integrated and community- 
based

DECENTRALIZATION

Moving care outside of provider  

settings and into the home and  

community

CONNECTIVITY 

Open data sharing and  

communication across users and 

healthcare providers

Together, decentralization and connectivity have 

significant potential to address some of the current 

healthcare system’s greatest challenges and, im-

portantly, may result in better health outcomes for 

citizens, while reducing the financial burden on the 

public purse. Successful implementation will require 

the combined and unified efforts of decision makers, 

healthcare professionals, healthcare institutions 

(hospitals), community-based facilities and patients. 

This report is part of the Connected World series  

and will investigate the many aspects of community- 

based and connected care. As Part 1, it is intended 

to provide background on the factors shaping the 

transformation of healthcare. An upcoming report 

(Part 2) will delve into the technologies required to 

successfully move care into the community and to 

connect all system players. Ontario entrepreneurs 

and researchers are hard at work developing new 

innovations that will fundamentally transform the 

existing healthcare delivery model. The follow-up 

report (Part 2) will highlight a selection of inno-

vators and showcase the progress that Ontario is 

making.
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Source: National Health Expenditure Trends, 1975 to 2013

Figure 1: Total health expenditure per Capita, US Dollar, Selected Countries, 2011
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Canadians undoubtedly value healthcare and believe 

that it should continue to be prioritized with respect 

to funding.2 For Canadians, healthcare is the utmost 

priority (outranking education, the economy and 

the environment); however, in terms of performance, 

most feel that government’s management of our 

system is poor.3 Survey results show that most Cana-

dians find healthcare to be the single most important 

problem facing the country.4 

A 2012 study conducted by the International Centre 

for Health Innovation (Ivey, Western University) 

found that health systems in other countries 

are able to deliver greater value in terms of health 

system efficiency, life expectancy, and health and 

wellness than Canada, even though these countries 

spend less on healthcare.5 This raises the question:  

“Are we maximizing our return on investment in 

healthcare, and can our system provide greater 

value to Canadians?” 

Over the last 10 years, health expenditure in Canada 

has increased by more than $100 billion (or 4.5% 

annual growth per capita6), far exceeding the coun-

try’s per capita economic growth of 0.85%7 over 

the same period. In 2013, total health expenditure 

was estimated at $211 billion, or $5,988 per person.8 

Relative to peer countries around the world, Can-

ada is one of the highest investors in health on a 

per capita basis (Figure 1).9 Health spending now 

accounts for 11.2% of GDP, up by 2 points since 

2000, when it was 9.2% of GDP.10  

Canadians seek better returns  
on their $200-billion investment
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Figure 2: Overall Ranking of Health Systems and Associated Total Health Expenditure per Capita, 

OECD Countries, 2013

While Canada out-spends most of its peers in terms 

of healthcare investments, this has not necessarily 

translated into better results for Canadians’ health. 

A recent study conducted by the American health-

care think-tank the Commonwealth Fund ranks 

Canada’s healthcare system tenth out of 11 peer 

OECD countries (Figure 2).11 Canada only ranked 

higher than the United States. The United Kingdom 

ranked first overall, despite the fact that the coun-

try spends only $3,405 per capita, approximately 

$1,000 less per person than Canada.12 Based on such 

studies, many have argued at a macro level that our 

current healthcare system is not working as effec-

tively or efficiently as it could.

Source: Mirror, Mirror on the Wall, 2014 Update: How the U.S. Health Care System Compares Internationally
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Like many jurisdictions around the world, Canada faces complex healthcare challenges. 

Here, we highlight four challenges that are putting pressure on the current healthcare 

paradigm—the first two are largely population driven, while the latter two are system 

driven. Those challenges are: 1. managing the ubiquity of chronic illness; 2. caring for an 

increasingly aging population; 3. the increasing cost of labour; and 4. the adoption of 

new medical technologies. 

A healthcare system under pressure 

1. Ubiquity of  
chronic conditions
According to the World Health Organization chronic, 

“incurable” illnesses (or non-communicable diseases) 

are the leading cause of mortality worldwide and are 

directly responsible for 63% of all deaths annually.13  

In addition to having a serious impact on health 

(morbidity), chronic illnesses also have a profound 

economic burden to society, both in terms of health-

care costs and productivity losses.14 In 2010, 58% of 

annual healthcare spending ($68 billion) was for 

the treatment of incurable illnesses. The indirect 

costs, which include income and productivity losses, 

amounted to $122 billion.15 

This burden of chronic illness is not only high, but 

it is also growing. In Canada, chronic disease is 

estimated to now account for 88% of total deaths.16 

Furthermore, 40% of Canadians aged 12 or older 

have at least one chronic disease and 80% are at 

risk of developing a chronic disease.17 The crux of 

the challenge is finding a way to manage multiple 

chronic conditions, as our healthcare system was de-

signed to address single episodic issues, not complex 

chronic conditions. More than 25% of Canadians 

now report having two or more chronic conditions.18

Chronic illnesses are nearly preventable, as they are 

caused mostly by behavioural and lifestyle choices. 

Maintaining a healthy diet, getting physical exercise, 

abstaining from tobacco use and not consuming 

harmful amounts of alcohol can prevent approxi-

mately 80% of cases of heart disease, diabetes and 

respiratory diseases, and 40% of cancers.19 Despite 

this fact, 50% of Canadians are not consuming 

enough fruits and vegetables, 50% of adults are 

not getting enough exercise, 20% of Canadians are 

smokers and 5% consume alcohol on a daily basis.20 

This supports the notion that community programs 

targeted at changing personal behaviour can have 

great impact on reducing the devastating effects of 

chronic illness, both on a social and an economic level. 

Despite the overall increase in healthcare expendi-

ture, Canada lags behind other nations in providing 

the appropriate infrastructure and support for  

people living with one or more chronic conditions.21 

2. Caring for an  
aging population
Canadian citizens aged 65 and older represent 14% 

of the population, however, they consume nearly 

45% of government healthcare spending.22 Compared 

to the national average of $5,988 per person per 

year, seniors aged 65 and older require $11,794 per 

year in healthcare resources, while Canadians aged 

one to 64 require $2,341 per year.23 As seniors age, 

their need for healthcare products and services in-

creases significantly. The per capita cost of care for 

older seniors aged 80 and older is $20,387, which 

is approximately three times greater than the per 

capita cost of care for younger seniors, aged 65 to 
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69 ($6,431 per year).24 One of the primary reasons 

that healthcare is more expensive for seniors is that 

many are living with chronic conditions; in fact, 

approximately 75% of Canadian seniors are living 

with one or more chronic condition.25 Furthermore, 

a study conducted by the Canadian Institute for 

Health Information (CIHI) found that the most import- 

ant contributing factor for the level of healthcare use 

by seniors was the number of chronic conditions 

they had, and not their age.26 For instance, seniors 

with three or more chronic conditions use 40% of  

all healthcare used by seniors, even though they  

only represent 24% of all seniors.27 

Our healthcare system was not designed to provide 

healthcare to a population of seniors who would live 

into their eighties, often with multiple chronic condi-

tions. The solution to caring for an aging population 

lies in how and where care is provided to seniors. 

3. Increasing cost of labour
Over the last 10 years, the predominant driver of 

healthcare spending has been the compensation of 

healthcare professionals.28 Hospitals account for 30% 

($62.6 billion) of total healthcare expenditure.29 Within 

this, salaries constitute 60% of total hospital costs.30 

Compensation of healthcare workers in hospitals 

has outpaced compensation in non-health sectors.31 

Similarly, expenditure on physicians in the community 

has also been increasing, due to the increased num-

ber of physicians and rising salaries.32 From 1998 to 

2008, total public sector spending on physicians has 

increased at an annual rate of 6.8%.33 The main driver 

during this time has been increases in physician fees, 

which have grown faster than compensation for other 

healthcare professionals.34

The high cost of labour in the healthcare system can 

be partially attributed to the fact that, unlike other 

labour-intensive industries, technological innovations 

in healthcare in general have not greatly reduced 

the need for (or cost of) labour.35 In fact, in many 

cases novel technologies further amplify the need for 

human labour,36 largely because new technologies 

require skilled professionals to operate them. 

There are some instances where health technologies 

can increase productivity and reduce labour-associ-

ated costs. Good examples of these types of innova-

tions are modern health-IT type technologies that 

reduce or eliminate the need for administrators and 

other healthcare professionals.37 Interestingly, it 

has been emerging countries that have been quick 

to adopt health-IT technologies, primarily because of 

shortages of skilled labour.38 For example, in Mexico 

and India, healthcare has moved from the hospital to 

the home through the use of telemedicine services.39 

These services are relatively inexpensive and pro-

vide care in an efficient and effective manner. 

4. Adoption of new  
medical technologies 
Technology’s role in healthcare delivery is a major 

driver of the inflation of healthcare spending. 

Canadians now undergo more innovative medical 

procedures that leverage new technologies, and 

consume more drugs than they did when the health 

system was initially designed (as many of these 

advances had not yet been invented/discovered or 

were not yet widely available at that time). In fact, 

in 2011, Canada had the second-highest expenditure 

on drugs per capita among OECD countries.40 

On one hand, the direct costs of the Canadian 

health system adopting these new technologies 

have been shown to be a key driver of inflation.41 

On the other hand, many argue that the reason 

new technologies drive healthcare inflation is that 

the full impact of these technologies on reducing 

demand for health resources is never realized 

upon their introduction. That is, we are adding 

new costly technologies—the results of decades of 

investments in biomedical research—to a system 

that is fundamentally broken in its design, leading 

to a “more expensive broken system” instead of a 

better operating system. Michael Porter, a pro-
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fessor at Harvard Business School and one of the 

world’s foremost thought leaders on transforming 

healthcare, summarizes this issue nicely: “Today, 

twenty-first century medical technology is often 

delivered with nineteenth-century organization 

structures, management practices, measurement 

methods, and payment models.”42 Our healthcare 

system needs to be redesigned in order to reap 

the full benefits of advanced medical technologies, 

which will result in a more efficient system. 

A way forward: two innovative  
strategies

Given the current state of our healthcare system and the future health needs of Canadians, 

maintaining the status quo is not an option. Jurisdictions across Canada are looking to 

significantly change how healthcare products and services are designed, delivered and 

paid for, particularly as costs driven by the aging population, chronic disease and adop-

tion of advanced technologies become more burdensome. 

Canada (and its peers around the world) are pursuing two common strategies to help 

address the growing strains on existing health systems:

CONNECTED HEALTHCARE

Using healthcare information technologies and 

processes to “Connect all parts of a healthcare 

delivery system, seamlessly, so that critical 

health information is available when and  

where it is needed”43 

COMMUNITY-BASED HEALTHCARE

Decentralizing health care by moving care 

out of resource-intensive institutions (such 

as hospitals), and into models of care delivery 

and even self-management in the home and 

community



Shifting left: moving toward community-based healthcare  |  10

HOME CARE

Telemedicine

Mobile health
Chronic disease

self-management

HEALTH & WELLNESS

Disease 
Prevention

Independent
Healthy Living

RESIDENTIAL CARE

Assisted Living

Nursing Home

Psychiatric Care

Specialty Clinic

ICU

Hospital

ACUTE CARE

Q
U

A
L

IT
Y

 O
F

 L
IF

E

COST OF CARE

Figure 3: ‘Shifting Left’ to Reduce Cost of Care while Improving Quality of Life

Shifting left: moving toward  
community-based healthcare
Healthcare delivery has traditionally been designed 

around the provider, located in institutions such 

as hospitals, clinics or doctors’ offices. In place 

of formal, institutionalized care, health systems 

are now making a more patient-centric “shift left” 

(Figure 3) toward settings where the care goes to the 

patient, instead of the patient going to the care.44 

These new settings may include a patient’s home, 

community health centre, school or workplace, and 

many more locations convenient to citizens, such 

as retail shops (Figure 4). Some regions are even 

trying mobile units45 that move around the commu-

nity, providing care where and when needed. This 

responsive model provides more flexibility than 

the capital-intensive, bricks-and-mortar, institu-

tion-centred approaches. Though these may seem 

like non-traditional locations to deliver healthcare, 

in many cases they are already the preferred desti-

nation; for example, flu vaccinations provided at the 

workplace or local pharmacy, wound care provided 

at home by a visiting nurse, diabetes nutrition educa-

tion provided at a local community centre and so on. 

Source: Intel Across Healthcare 2013, MaRS Market Intelligence 2014
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Figure 4: Decentralized Healthcare Opportunities
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Services in the community that can affect health 

are also in play. It has been well documented that 

many other social and environmental factors work 

together to affect a person’s health and ultimate 

need for healthcare services.46 As a result of this 

research, health systems are increasingly investing 

in programs, services and resources that aren’t 

commonly considered part of the formal medical 

care system, in order to reduce the demand for 

healthcare services downstream. For instance, im-

proving sidewalks and pathways in a neighbourhood 

can encourage pedestrian and cyclist usage, thereby 

increasing physical activity and decreasing the risk 

of community members developing or advancing 

chronic disease.47 

Source: The Innovator’s Prescription:  
A disruptive solution for health care 2008
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By shifting healthcare and illness-prevention services outside traditional bricks-and-

mortar healthcare delivery locations, patients, providers and the health system itself 

can reap a number of benefits that include, but are not limited to, the following:

Benefits achieved by moving  
care to the community

BENEFIT OF  
DECENTRALIZING 
HEALTHCARE

EVIDENCE

Increased patient  

comfort and ease

Many individuals experience anxiety and discomfort when visiting a doctor 

or hospital. This can affect more than simply their emotional well-being: 

Studies show that 20–25% of patients with high blood pressure are actually 

suffering White Coat Syndrome, a phenomenon where doctor- or clinical 

setting–related anxiety induces an acute increase in blood pressure.48 Using 

new technologies to provide healthcare in an informal community setting 

and having allied healthcare professionals provide the care may help to put 

more patients at ease. Leveraging community settings and less trained staff 

can also greatly improve access to care, especially for vulnerable popula-

tions who face barriers to accessing formal medical models of care (such as 

geographic distance or literacy problems) and can also reduce wait times.

More convenience  

and greater sense  

of independence  

and control

By leveraging technology and alternative caregiving staff, seniors and 

individuals with complex illnesses are able to access healthcare on their 

terms. For one, they can remain in their own homes and communities and 

behave more like partners in managing their own health. In doing so, these 

individuals could increase their self-worth, reclaim control (formal health 

systems are characterized by many as paternalistic, done “to you” instead of 

“for you” or “with you”) and foster their sense of independence. 49

Better models for  

managing chronic  

conditions

Chronic conditions, such as diabetes, must be managed 24 hours a day, 

seven days a week, 365 days per year.50 Community care is a more logical 

approach for chronic disease management and self-management because it 

allows for more continuous interventions, rather than episodic interventions 

that only occur when the patient visits their formal care provider. There is 

a growing body of evidence that supports the positive impact of integrating 

traditional and community-based healthcare for management of chronic 

conditions such as diabetes, hypertension, obesity and frailty in the elderly.51
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BENEFIT OF  
DECENTRALIZING 
HEALTHCARE

EVIDENCE

Improved health  

outcomes 

Researchers have studied community care and its integration with existing 

formal care resources, and have determined that, generally speaking, 

patients fare better when cared for outside of institutions (under non-acute 

conditions). Programs leveraging community-based care have been shown 

to help patients with congestive heart failure, asthma, diabetes and other 

conditions to reduce hospital readmissions/emergency visits, improve  

quality of life, decrease HbA
1C

 and achieve other positive improvements  

to their health.52 

More compassionate  

end-of-life-care

Currently, most terminally ill and elderly patients pass away in a hospital.53  

It would be much more compassionate to provide end-of-life care at home 

or in the community, which the majority of these patients have expressed 

as the preferred setting for their final moments.54

Increased focus  

on prevention and  

proactive care

Due to the resources at hand, community care is often focused on early 

intervention, especially for those who are “at risk,” in order to keep the  

population healthy. This may mean primary prevention (stopping you from 

getting sick in the first place) or secondary prevention (stopping chronic 

diseases from advancing to devastating complications). Shifting focus to 

this type of proactive care is not only of great benefit to the health sys-

tem (frees up resources for those who need them), but is also beneficial 

to patients and their families because it reduces the occurrence of acute 

episodes requiring hospitalization, thereby decreasing stress, improving 

the patient experience and lessening the chance of acquiring infections  

in hospital.55

Lower service cost Hospital infrastructure and highly skilled professional labour (physicians, 

nurses) are costly and in limited supply. When acute care is not required, it 

is best to avoid these costly service options, instead using less capital- and 

resource-intensive settings (for example, homes, workplaces, malls and 

community centres) and leveraging staff with the minimum sufficient skills 

(such as personal support workers, occupational therapists, physical thera-

pists and midwives). In many cases, this allows the health system to provide 

the same or improved care at a lower cost.
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With these benefits in mind, many health systems worldwide are now shifting care  

into the community. Some notable examples of successful interventions include:

Northland Emergency Meningococcal C Vaccination Programme (NZ)56

Introduced in response to a 2011 outbreak, vaccinations were promoted and 

delivered by the public health service, primary health providers, Maori service 

providers, schools, general practice clinics, community clinics and outreach 

home-based vaccination services. The program successfully vaccinated 

73% of the targeted population.

HEALTHY

txt2stop Smoking Cessation Program (UK)57 

Smokers were sent text messages of behavioural-change support to encour-

age smoking cessation. After six months, participants were significantly more 

likely to have quit smoking.

HEALTH AT  
RISK/WORRIED 

WELL

Wound Healing Community Outreach Service (AUS)58 

Clients accessed the nurse practitioner–led community-based wound clinic on 

an ongoing basis, without need for a referral. Clients received treatment, peer 

support and prevention strategies in an informal environment. The program 

resulted in 90% of leg ulcers healing within 24 weeks (a two-week reduction).

UNWELL/SICK

Diabetes Health: It’s In Your Hands (US)59  

Type 2 diabetics had access to one-on-one (home) or group (community)  

sessions led by paraprofessionals on goal setting, problem solving, and 

learning-, movement- and food-related activities. After 10 weeks, partici-

pants had significantly improved their HbA
1C

, BMI, smoking habits, fruit/ 

vegetable intake, and appraisal of diabetes scores.

CHRONICALLY 
UNWELL

Silver Chain Community-based Palliative Care (AUS)60

Adults with cancer were given early access (90+ days prior to death) to  

community-based palliative care. This group was significantly less likely  

to visit an ER, and was thereby able to avoid the associated stress.

PALLIATIVE 
(END OF LIFE)
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Each of these goals is underpinned by community-based care delivery models, including smoking cessation 

guidance through local pharmacists, nurse house calls for frail seniors and deep investments in home care 

provided by personal support workers. The action plan also highlighted some of Ontario’s existing successes 

with respect to community-based care, such as:

•	 Kensington Eye Institute: A community clinic that performs cataract procedures in a “factory-focused” 

model, moving the procedure out of the traditional, costly hospital setting and into the community, 

where it is closer to the patient, faster and significantly less expensive

•	 Ontario Telemedicine Network: Building infrastructure across Ontario to allow patients to remotely 

access the province’s specialists, who currently reside only in major urban academic medical centres

Ontario will confront a number of challenges as it moves forward with implementing increased community- 

based care. 

3. DELIVERING THE RIGHT 
CARE, AT THE RIGHT TIME,  

IN THE RIGHT PLACE

1. KEEPING ONTARIO HEALTHY 2. PROVIDING FASTER ACCESS 
& A STRONGER LINK TO FAMILY 

HEALTHCARE

Like its peer jurisdictions across Canada and around the world, Ontario has also elected 

to focus on community-based healthcare. Ontario’s Action Plan for Health Care61 outlined 

three primary goals: 

CHALLENGE DESCRIPTION

Existing hospital-  

and physician-centric  

paradigm

As noted above, and similar to most health systems in the world, Ontario’s 

health system was designed around a provider-centric paradigm. Through 

legacy policy and funding, these institutions and professionals wield significant 

decision-making power and influence. As a result, current (and likely future) 

healthcare initiatives usually take place within facilities, and the role of physi-

cians is greatly emphasized.62 Yet, most agree, “A health care system should, 

first and foremost, be organized to meet the needs of patients, rather than 

the needs of institutions and providers.”63 Only when the dynamic is shifted, 

empowering community-based providers and providing the necessary funding, 

will Ontario be able to effectively move care into the community. This will re-

quire significant policy and structural reform, as well as change management 

at a high scale. Encouragingly, progress is already being made. In 2012–2013, 

308,000 patients received patient-centric community-based care through the 

Ontario Telemedicine Network,64 and the program’s CEO predicts, “by 2020, 

25% of health[care] will be delivered virtually.”65 
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CHALLENGE DESCRIPTION

Complexity of care  

co-ordination

When care is spread between different locations and providers, it’s difficult to 

ensure the patient is receiving optimal care that meets their needs. Without 

a more integrated approach, “patients can get lost in the system, needed 

services fail to be delivered or are delayed or duplicated, the quality of the 

care experience declines, and the potential for cost-effectiveness diminish-

es.”66 Ontario’s current system, particularly with respect to palliative home 

care, has been described as “a patchwork of independent players in which nei-

ther the payer nor the providers are directly accountable for health outcomes 

or for resource consumption.”67 In the future, improved care co-ordination will 

depend upon the use of electronic medical records (EMRs),68 electronic health 

records (EHRs), secure communication tools and other technologies, and 

will require protocols allowing the sharing of personal health information 

between providers within a patient’s circle of care.

Availability of relevant 

and timely health infor-

mation

Healthcare, like most knowledge-economy sectors, is about communicating 

information and acting on that information. The vast majority of healthcare 

providers now keep some form of digital medical record (70% of Ontario 

physicians use an EMR in their practice),69 but a record on its own is not 

enough to ensure the best care, particularly if there is no effective means 

of sharing the information it contains with the people who can make de- 

cisions based on that information (that is, patients and their formal and 

informal caregivers). Even within the same provider, for example a hospital, 

“important information often remains siloed within one group or department 

because organizations lack procedures for integrating data and communi-

cating findings.”70 This challenge is made more complex due to concerns 

surrounding data privacy and security. Many efforts are underway to put 

measures in place to ensure the “appropriate use of data for health system 

decision-making,”71 by preventing unnecessary access while also facilitating 

access for those who need the information. Most importantly, to continue 

the transformation toward patient-centricity, systems to capture patient 

consent must be used to guarantee, “patients’ wishes are followed regarding 

the secondary use of their personal health information.“72 Most experts 

agree that these challenges are difficult, but are not the bottleneck to 

progress. The more salient barriers are around workflow and technical 

challenges. Within internal medicine, workflow-related factors such as  

“policies and procedures, inefficient processes, teamwork, and communi-

cation,” contributed to diagnostic error in 65% of cases.73 Changes to these 

factors will require careful workflow re-design, the adoption of which may 

depend heavily on workplace culture and physicians’ willingness to stray 

from tradition. From the technical perspective, records kept by one provider 

are often in a format incompatible with others’ systems. Moving forward,
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CHALLENGE DESCRIPTION

Availability of relevant 

and timely health infor-

mation (continued from 

above)

technologies must be “designed for interoperability, using common approaches 

and content standards, to enable health system use of data.”74 Once these 

challenges are addressed through policy and technology, providers will 

have the information they require to provide the best care.

Capacity Currently, the demand for community-based care outweighs the supply: 

only 6% of Ontario’s $45 billion in healthcare spending is dedicated to 

community care, while almost 35% is put toward the operation of hospitals.75 

As a result of this imbalance, Ontario relies upon expensive alternative level 

of care (ALC) hospital beds, where patients remain until they are admitted 

elsewhere.76 Moving care into the community will not be possible until the 

necessary community resources (facilities, staff, supplies and technology)  

are identified, funded and put in place.

Achieving a connected healthcare ecosystem

The digitization and connectedness of health system data is a major priority for Ontario and health systems 

around the world. There are three key elements required to ensure access, collection and sharing of infor-

mation across parties:

Connected healthcare

3. DATA & ANALYTICS1. ELECTRONIC MEDICAL RECORDS 
(EMRS)

2. CONSUMER INVOLVEMENT

Many of the initiatives and challenges above share a common theme: the availability  

of data, and its effective communication and use. Achieving a system that is integrated 

with community-level assets requires information to flow to all providers in an individ-

ual’s circle of care (hospitals, clinics and third parties such as home-care providers and 

informal care providers). Service between care providers can be co-ordinated through 

connectivity, allowing for seamless collaboration. 

Ontario is increasingly focused on improving health-IT infrastructure and policies relating to the digitization  

of data from across the system, and how that data is used, collected, communicated and acted upon. In doing 

so, Ontario will ensure the required connectivity tools and information are available to those providing care 

throughout the province’s communities.
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1. ROLE OF ELECTRONIC MEDICAL  

RECORDS IN CONNECTED HEALTH

A core system-level asset in connected health is 

the electronic medical record (EMR) maintained by 

healthcare providers, which allows primary care 

providers to capture and store patient information. 

Data elements within an EMR can include patient 

demographic information, diagnosis, lab results, 

medication, medical history and many others. Sup-

porting solutions include clinical decision support 

systems (CDSS), computerized physician order entry 

(CPOE), and specialized systems, such as picture 

archiving and communication system (PACS) for 

storage and access of medical images, and labora-

tory information management systems (LIMS) for 

use in laboratory settings. Health information ex-

changes (HIEs) or repositories bring together the 

plethora of provider-based digital health data sets 

to allow ubiquitous access to health information 

from different vendors, providers and sometimes 

patients, often across different locations. For HIEs 

to be effective, the software must follow specific 

standards that enable the communication between 

the constituent pieces of software. In Canada, 

Canada Health Infoway (CHI) detailed the health 

information access layer (HIAL) standard that all 

HIE software in the country must use. 

2. ROLE OF THE CONSUMER IN  

CONNECTED HEALTH

From the perspective of the citizen, the building 

blocks of connected health include digital health 

technologies such as:

•	 Personal health records (PHRs)

•	 Patient portals

•	 Mobile health and medical apps

•	 Communication tools and social networks

•	 Wearable technologies and sensors

These consumer digital health technologies consist  

of tools used outside of traditional medical set-

tings, leveraging data found in the formal health-

care system (for example, in the EMR), to increase 

engagement with a person’s circle of care, in order 

to better track and manage their health. These 

technologies also carry the potential to redefine  

how a patient’s formal healthcare team can seam- 

lessly keep abreast of their patient’s health status,  

and work together proactively to keep them healthy. 

For example, in the near future, the concept of 

scheduling an annual check-up will be outdated.

 

3. DATA AND DATA ANALYTICS BECOME 

CENTRAL FIGURES IN A CONNECTED HEALTH 

PARADIGM

Digitized medical data is a tremendous asset and 

vital currency for connected healthcare. With the 

onslaught of new consumer digital health tools and 

devices, there is now an abundance of unstructured, 

patient-generated health data available, in addition 

to existing, more structured health-related data. 

This includes health history, symptoms, biomet-

ric data, treatment history, lifestyle choices and 

other information—created, recorded, gathered, 

or inferred by or from patients or their designees 

(that is, care partners or those who assist them) 

to help address a health concern.77 Further still, a 

flood of other molecular, genomic, environmental, 

behavioural and social/contextual data is more 

available and accessible than ever before. When 

combined, these data sets form the basis of “Big 

Data” in healthcare, so called not only for its sheer 

volume but also for its complexity, diversity and 

the speed at which it grows.78 

Data analytics brings it all together, completing 

the connected health ecosystem. Analytics, and 

the applications that make the data actionable, will 

ultimately transform healthcare by enabling deci-

For connected health to become a reality, seamless interoperable health data must flow bidirectionally  

between individuals and their care providers in real time.
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Figure 5: Integrated Health Care
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sions to be made by each of the members in the full circle of care around an individual. This will help Ontario 

reach its goal of providing the right care for the right patient at the right time—for the right price.

Source: MaRS Market Intelligence 2014
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The value of connected health

Enabling the shift toward community-based healthcare only skims the surface of the value and benefits 

of connected health. Below is a summary of additional ways that connected health affects stakeholders in 

Canada’s health ecosystem.

ECOSYSTEM  
STAKEHOLDER VALUE OF CONNECTED HEALTH SELECT EXAMPLES

Citizens Citizens are more engaged with their 

healthcare providers and more moti-

vated to self-care. They can easily book 

appointments, check their health status, 

track and send data to their provider, and 

verify medication and vaccination records. 

In the US, citizens are down-

loading their personal health 

records from multiple care 

providers using the Blue But-

ton initiative. Blue Button is 

now machine-readable, so that 

mobile apps can leverage the 

standard to help patients track 

and manage their disease. 

Healthcare  
organizations  
and systems

Connected health enables the creation  

of integrated health systems—seamless 

co-ordinated care across the system  

from any partner. It is also allows for  

system-wide performance measurements 

and allows organizations to “compete”  

for best results. 

At Odense University Hospital, 

in Denmark, a connected health 

platform allowed the hospital 

to care for patients remotely, 

while patients stayed home. 

Patients with COPD allowed 

monitoring and care, resulting 

in lower readmission rates 

(by more than 50%), short-

ened hospital stays and better 

patient satisfaction and quality 

of life.79 

Health Professionals Connected health information allows 

physicians to spend less time looking for 

information and more time on what mat-

ters: treating the patient. With real-time 

access to patient data through EMRs, 

HIEs and patient-generated health data, 

physicians can more accurately diagnose 

disease, treat and follow-up with patients. 

American managed care con-

sortium Kaiser Permanente 

“developed a Panel Support Tool 

linking evidence-based care 

guidelines to its EMR, highlight-

ing gaps in care for individual 

patients and ultimately improv-

ing treatment outcomes.”80 

Table 1: Value of Connected Health
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ECOSYSTEM  
STAKEHOLDER VALUE OF CONNECTED HEALTH SELECT EXAMPLES

Researchers  
and Innovators

Connected health can augment insight 

derived from clinical trials. It can also aid 

in personalized medicine research. 

The EMR used by Kaiser Per-

manente provided the data that 

led to the discovery that Vioxx 

had significant adverse drug  

effects81 (serious coronary 

heart disease, fatal in 27% of 

cases).82 This led to the subse-

quent withdrawal of  

the drug from the market.

Civil Society Connected health data can be used to 

ensure rapid, co-ordinated detection of 

infectious disease. It can also allow citi-

zens to effectively measure the efficacy 

of their health systems, facilitating policy 

changes based upon scientific facts.

Toronto-based BioDiaspora  

uses Big Data analytics, 

including global air traffic 

patterns data, to predict the 

international spread of infec-

tious disease. The BioDiaspora 

platform has been used by nu-

merous international agencies, 

including the U.S. Centers for 

Disease Control and Prevention,  

the European Centre for Dis-

ease Prevention and Control, 

and the World Health Organi-

zation.
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Looking ahead: the path to an integrated, 
community-based health delivery model

The shift toward integrating the delivery of healthcare services in the community with  

traditional formal care holds great promise to improve citizens’ health while keeping  

costs under control. Realizing these benefits entails a transformative innovation  

agenda, which will require Ontario to activate all levers of the health ecosystem. 

There is significant activity underway by each of these constituents of the Ontario health system. The  

next health-focused report in the Connected World Market Insights Series will concentrate upon the role  

of Ontario’s entrepreneurs in developing innovations that will fundamentally transform how (and where) 

healthcare is delivered in Canada.

CITIZENS

Greater engagement, activation &  

willingness to self-manage where education  

& other resources are provided

INNOVATORS

New technologies that leverage health data &  

enable community-based care to improve  

outcomes & reduce costs through decreased  

labour & physical overhead

HEALTH PROVIDERS

Openness to change workflows & decision- 

making processes to incorporate greater volumes 

& types of data, as well as a willingness to adopt 

new technologies that will improve connectivity, 

communication & co-ordination in order to enable 

a “shift left,” but that may also disrupt  

traditional hierarchy

GOVERNMENT

Policies that allow for the creative destruction of 

legacy institutions that no longer serve the health 

needs of the population, and policies that nurture 

& encourage innovators to create health-IT solu-

tions where information flows openly (yet securely) 

to required parties
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