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About ICES 

Ontario’s resource for informed health care decision-making 
 
ICES (Institute for Clinical Evaluative Sciences) is an independent, non-profit organization that conducts 
research on a broad range of topical issues to enhance the effectiveness of health care for Ontarians. 
Internationally recognized for its innovative use of population-based health information, ICES knowledge 
provides evidence to support health policy development and changes to the organization and delivery of 
health care services. 
 
Unbiased ICES evidence provides fact-based measures of health system performance; a clearer 
understanding of the shifting health care needs of Ontarians; and, a stimulus for discussion of practical 
solutions to optimize scarce resources. 
 
Key to ICES’ research is our ability to link anonymous population-based health information on an individual 
patient basis, using unique encrypted identifiers that ensure privacy and confidentiality. This allows scientists 
to obtain a more comprehensive view of specific health care issues than would otherwise be possible. 
Linked databases reflecting 12 million of 30 million Canadians allow researchers to follow patient 
populations through diagnosis and treatment, and to evaluate outcomes.  
 
ICES brings together the best and the brightest talent under one roof. Many of our faculty are not only 
internationally recognized leaders in their fields, but are also practising clinicians who understand the 
grassroots of health care delivery, making ICES knowledge clinically-focused and useful in changing 
practice. Other team members have statistical training, epidemiological backgrounds, project 
management or communications expertise. The variety of skill sets and educational backgrounds 
ensures a multi-disciplinary approach to issues management and creates a real-world mosaic of 
perspectives that is vital to shaping Ontario’s future health care.  
 
ICES collaborates with experts from a diverse network of institutions, government agencies, professional 
organizations and patient groups to ensure research and policy relevance. 
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Executive Summary 
Health system performance “scorecards” provide health care policy makers, planners—and often 
the public—with an overall view of how well the health care system is serving the needs of the 
population. The ultimate goal is to improve both the quality of health care and system accountability. 
 
Concentrated efforts have been made toward improving the health data that are used to develop 
performance scorecards. This has led to a better understanding of health care spending, delivery, 
prioritization of health services—and also to improved patient outcomes—within organizations such as 
the U.S. Department of Veterans Affairs and the National Health Service in the United Kingdom. 
  
Measuring various aspects of a health care system is a highly complex task. Many different system 
characteristics must be evaluated, and many sources of data are needed in combination to fully measure 
these characteristics. In Ontario, as in many other jurisdictions, there are limitations in how the routinely 
collected health data can be used for health system evaluation. This makes it difficult to measure health 
system performance accurately and comprehensively. 
 
Issue 
On December 1, 2005, the Ontario Ministry of Health and Long-Term Care (MOHLTC) announced a 
new Information Management Strategy. This initiative aims to support “accountability, quality improvement 
and evidence-based decision-making” by tracking and monitoring how well the health care system 
serves the people of Ontario. The MOHLTC is actively working to increase health data quality to support 
this new strategy. But despite these efforts, there is growing concern that the scope, detail, quality and 
coordination of health data in Ontario are insufficient for continuous health system evaluation, 
particularly at the local level. 
 
This report will demonstrate how the current organization, availability and quality of health data in Ontario 
affect our ability to evaluate different aspects of our health care system. Several generic “real world” 
scenarios are provided to demonstrate how the current system for producing and sharing health care 
data in Ontario is—and isn’t—working. 
 
How could health information be improved for health system performance 
evaluation in Ontario? 
 
Concerted efforts are required to bolster the availability and quality of health information in Ontario. 
Immediate attention to five major areas of concern would greatly enhance our ability to evaluate health 
system performance: 
 
• Update and validate demographic information—People with older (red and white) health cards 

should be expected to provide updated demographic information (name and address) as is required 
of citizens with the newer (green) health cards. This should be introduced immediately. Validation of 
this information against other sources should be required. 

 
• Provide timely access to up-to-date Vital Statistics—Accurate and timely information about births 

and deaths in Ontario is currently not available for health system evaluation. Vital statistics data 
should be supplied directly by the Office of the Registrar General for health system planning. The 
feasibility of collecting health card numbers on death certificates should be explored, and the correct 
address information on the death registration should be ensured. 

 
• Create a complete and comprehensive primary care database—Ideally, this would include 

information from all primary care providers including: reasons for the patient’s visit; what treatment or 
advice was provided; and the outcome of the visit (e.g., referral for testing; referral to a specialist or 
to some other provider; or a drug prescription). At a minimum, however, it would be useful to design a 
mechanism to collect comprehensive encounter information compatible with the Ontario Health Insurance 
Plan (OHIP) data for all primary care providers. 
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• Create a complete and comprehensive database of laboratory data—This would capture data 
from all Ontario labs, including patients’ health card numbers, the reasons for each test and the test 
results. (In fact, the Ontario Laboratory Information System [OLIS] is currently underway; data 
collection is set to begin in 2006 with partial data available in 2007). 

 
• Create a complete and comprehensive prescription drug database—This would include data for 

all patients to be obtained at the time each drug is dispensed. The database would cover 
prescription drugs administered in-hospital and in other institutions such as long-term care facilities.  
 

Moving towards a newer, better health data system 
 
The first and most important priority is to develop an electronic system to track all uses of Ontario’s 
health care system. This includes information about why people visit health care providers, about 
prescription drug dispensing, and about laboratory tests and test results. This kind of system will provide 
real-time health service and clinical information for all Ontarians. 
 
Such electronic systems are already pervasive in our society (for example, credit and debit cards, use of 
bar codes on retail products). The technology exists. But transferring such modalities to a large and 
tremendously complex health care system will require considerable leadership, political will and 
cooperation among health care stakeholders. 
 
We propose a dedicated and centralized agency with the legislative authority to move the health 
information agenda forward in a holistic, strategic and timely manner. To start, the health information 
agency would assemble, link and maintain all routinely collected health data and would systematically 
evaluate and report on data quality to improve its usefulness for system performance measurement. 
New information, such as registries or other clinical data sets, would be linked to the system as they 
become available. 
 
The ability to measure how the health system works is necessary to fully understand and bolster patient 
outcomes and system efficiency. A new, centralized and dedicated health information agency to manage 
existing health data is a necessary first step toward a fully electronic health data system. Such a system 
will allow us to capture and provide real-time health service and clinical information for all Ontarians. 
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Background and framework 

In recent years, concentrated efforts have been made towards improving the quality of health data. This 
has led to a better understanding of health care spending, delivery and prioritization of health services in 
organizations such as the U.S. Department of Veterans Affairs and the National Health System (NHS) in the 
United Kingdom. In fact, these organizations have found that investment in a high quality health information 
system has improved both patient care and patient outcomes.1–3  
 
On December 1, 2005, the Government of Ontario released the Information Management Strategy.4 The 
goal of this new strategy is to “track and monitor how the health care system serves the public” with a 
particular focus on “producing better data, supporting accountability and quality improvement through 
performance measurement, and supporting evidence-based decision-making.” 
 
The Ministry of Health and Long-Term Care (MOHLTC) is actively working to increase institutional-level data 
quality to support this new strategy. Despite these efforts, there is growing concern that the scope, detail, 
quality and coordination of health data in Ontario are insufficient to attain and sustain health system 
evaluation, particularly at the local level. 
 
This report will demonstrate how the current organization, availability and quality of health data in Ontario 
affect our ability to evaluate different aspects of our health care system. It proposes a system for organizing 
and maintaining high quality health information which is so vital to the future of health care in Ontario. 
 
Does Ontario have the information to measure health system performance? 
 
Many current sources of health data exist that are accessible and useful to evaluate the quality and 
performance of Ontario’s health care system. For example: 
 
• Administrative data capture information about health services and are typically collected by the 

province for payment or funding purposes (e.g., office visits to physicians who are paid under OHIP, 
surgical procedures done in hospitals, and drug claims for persons over age 65 who are covered by 
the Ontario Drug Benefit [ODB] program.) 

 
• One available source of demographic information about Ontarians (e.g., age and address) is the 

Registered Persons Database (RPDB). This registry is managed by the MOHLTC and contains 
information about Ontarians who hold valid health insurance cards. It is also a source for the 
identification of deaths in Ontario. The RPDB is routinely used for health system performance 
measurement because it can be linked anonymously to routinely collected health services data. 
Other sources of demographic information exist—for example, the Canadian Census—but these 
information sources cannot be linked to other databases. 

 
• Some information about the medical specialty of physicians who are licensed to practice in Ontario 

and their location of practice is available and is being used for health system planning.  
 
• Population-based surveys, such as the Canadian Community Health Survey collected by Statistics 

Canada, are used to measure the health of the population. Survey information can augment 
administrative data by providing information about health service use, health status, smoking rates 
or dietary practices in the population. The information in these surveys is most useful when it can be 
linked to administrative data. 
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• Dedicated registries capture very detailed diagnostic, treatment and follow-up information about patients 
with certain clinical conditions such as stroke or cancer. The data from these registries can also be 
linked to administrative data and then used for health system evaluation and clinical service planning. 
Such registries include the Canadian Stroke Network (CSN), the Cardiac Care Network (CCN) and 
the Ontario Cancer Registry (OCR). 

 
The collective use of these data is crucial to understanding both the health of the population and how 
the health care system works. But certain limitations exist which may make it difficult to use these data 
for accurate and comprehensive performance measurement (Appendix 1). 
 
Do existing data support health system performance measurement? 
 
Health system performance “scorecards” aim to improve both the accountability and the quality of health 
care. They give health care policy makers, planners, providers—and often the public—an overall view of 
how well the health care system is serving the needs of the population. However, a particular indicator or 
set of indicators, such as chronic disease prevalence rates or average wait times for Magnetic Resonance 
Imaging (MRI) or Computerized Tomography (CT) scans, is only as relevant and valid for health care 
planning as the quality and robustness of the data from which the indicator(s) has been derived. 
 
Ontario has been a leader in comprehensive performance reporting in many clinical areas, including 
surgical procedures,5–7 cardiac care,8–12 and the use and effects of particular drugs in the elderly.13–17  
The data used to report on these areas are readily available for performance evaluation and are of 
relatively good quality. But other key areas of the system, such as management of chronic disease and 
illness prevention practices by primary care physicians, cannot be fully evaluated because the relevant 
data are either unavailable or of poor quality. 
 
The framework for measuring health system performance 
 
The framework in Exhibit 1 (see page 5) details many overlapping characteristics of Ontario’s health care 
system which must be measured and linked together in order to fully evaluate health system performance. 
The framework has been designed as a web to highlight the interactive nature of the system. The components 
of this model, which are based on international and provincial system performance literature,1, 18–22 
include: 
 
• population characteristics 

• utilization of health services 

• the quality of health care  

• health outcomes including death and quality of life 

• system characteristics such as organization, funding and costs, and efficiency 
 
What follows is a deeper discussion of various characteristics in the proposed framework for health system 
performance measurement. For each characteristic we present a hypothetical but typical “real world” 
health care scenario that illustrates how currently available data can and cannot be used to evaluate the 
health care system (Exhibits 2–6). (See Appendix 2 for a more detailed compendium of the data, data 
gaps and implications for the health care system.) 
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Population characteristics and need for care 

• Each person in Ontario who is eligible for universal health care has a unique health card number 
(HCN). Among other things, the HCN is used by physicians, hospitals and labs when they bill the 
province for the services provided to individual patients. 

 
• In Ontario, the MOHLTC manages a central registry called the Registered Persons Database (RPDB) 

that contains information about persons who hold a health card. The data include HCN, date of birth, 
sex, address and date of death (if relevant). New HCNs are added as new persons become eligible 
for health care; old HCNs become invalid as people die, for example. 

 
• The RPDB can be used in health system performance evaluation to identify groups of people who 

are similar in age and sex and who live in similar geographical areas. This information can be linked 
with other more clinical administrative data to track and examine trends in health care and outcomes 
for groups of persons with similar diseases, conditions and health care experiences. This can help 
governments, hospitals and others plan for the future delivery of health care services. 

 
• Although the RPDB may be useful for the government to track who is eligible for health care in 

Ontario, it could be greatly improved for the purposes of health system performance measurement: 
 

• About half of all health card users (those with older red and white cards) are not currently required 
to report changes in their demographic information, such as a change of address. This makes it 
difficult to accurately estimate health care use in geographic areas where many people still have 
these older cards. People with newer (green) cards are required to update their information regularly. 

 
• The RPDB is updated by Vital Statistics (births and deaths) data from the Registrar General of 

Ontario. There is evidence that address information was missing for up to one in five people who 
died in Ontario over the past three years.23 Further, when the RPDB data were compared to census 
information, the number of persons in this registry exceeded the number of persons in Ontario 
by between six and 10 per cent (up to 30 per cent in some urban centres).24 Such findings raise 
grave concerns about the use of this registry for health system performance measurement. 

 
• Before we can determine the health care needs of Ontarians, we need to know how many people 

are experiencing health problems, the nature and severity of their illnesses, who may be at risk for 
developing disease, and what Ontarians are doing to keep healthy (regular exercise, quitting smoking). 
Tracking such information over time can help to better plan for future needs. 

 
• Many health problems (e.g., hypertension, arthritis) and risk factors for illness (e.g., obesity, low family 

income) are difficult to capture using current administrative data. Although broad estimates of some 
conditions and risk factors can be obtained through self-reported, population-based surveys, it is 
useful to understand how persons with chronic conditions or risk factors access and actually use 
health services. To do this, survey respondents are sometimes asked to provide their HCN, which is 
then used to anonymously link survey responses to routine administrative data. 

 
• The most recent Ontario information that can link survey data to actual health services use in Ontario 

was collected by telephone as part of the 2001 Canadian Community Health Survey (CCHS). The most 
recent clinically-based survey—that is, data which included actual measurements of respondents’ 
blood pressure—is more than 15 years old (the 1990 Canadian Heart Health Survey). 

 
• Despite major campaigns to immunize Ontarians against influenza, data on who is receiving flu shots 

and any related health outcomes (e.g., vaccine reactions, flu diagnosis, visits to emergency departments) 
are not complete. While it may be easy to capture information about flu shots delivered by OHIP-paid 
physicians, there is no way to capture immunization data from other settings (e.g., community health 
centres, schools, workplaces, shopping malls), or immunization delivered by public health nurses and 
other non-physician providers. 
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Exhibit 2: Measuring population characteristics and need for care 

An obese 45-year old woman who recently moved from Sarnia to Toronto goes to her new 
family doctor (FP/GP) to check her high blood pressure. The doctor assesses the woman to be 
at risk for diabetes and refers her to a nutritionist. At the same time the physician asks if she 
would like to be vaccinated against influenza. She replies that she has already received the 
vaccine at her place of work. 

Component we need 
to measure 

Can we measure 
it accurately? If “yes” why? If “no” why not? 

Place of residence for 
45-year old woman  

Maybe A central registry (RPDB) tracks demographic 
information for Ontario health card holders; 
BUT update of information is not reinforced 
for persons with older health cards (red and 
white cards). 

Visit to family doctor Yes, if the doctor is paid 
under OHIP; less certainty if 
the doctor is paid by salary 

Little information exists about patients who 
consult FP/GPs paid outside OHIP (e.g., via 
community health centres, health services 
organizations, family health teams).  

Follow-up for 
hypertension 

Maybe, if the doctor is paid 
by OHIP, but information 
may be missing  

Physicians paid through OHIP are not 
required to state diagnosis or reasons for 
visit in their billing claims; if they choose to 
do so, the current form allows them to 
provide just one reason using an imprecise 
coding scheme. 

Risk for diabetes, 
referral to nutritionist/ 
exercise program 

No; may be able to 
estimate from population-
based surveys 

Survey data that can be linked to health 
outcomes or health services use are not 
collected routinely.  

Person receives 
influenza vaccine at work 

No Data not collected; only vaccines 
administered by physician paid by OHIP 
are captured. 

Implications for health care system evaluation 
 
• The demographic information for all persons who are eligible for health care in Ontario (RPDB) 

needs to be updated on a regular basis for performance measurement and tracking purposes. 
 
• The population affected by chronic conditions such as hypertension, arthritis and asthma 

cannot currently be identified and monitored comprehensively for health services use and 
health outcomes. This is important for planning future health services. 

 
• The populations who are at risk for disease or who adopt preventive practices recommended 

by health care providers cannot currently be identified and monitored for health service use 
and health outcomes. This is important for planning future health services.  

 
• The activities of providers who are not paid through OHIP cannot be captured in the current 

system of data collection. 
 

FP/GP Family practitioner/General practitioner; RPDB Registered Persons Database; OHIP Ontario Health Insurance Plan 
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Quality, timeliness and appropriateness of care 

• When it comes to health care, the concept of quality is difficult to define, let alone to measure. Most 
recently, quality care has been measured by comparing evidence-based practice guidelines (involving 
screening, diagnostic and treatment regimens) to how patients are managed in the “real world.” 

 
• Timeliness of health care is even more difficult to define because the concept relies not only on need 

and access to services, but also on patient preferences and perspectives. Nevertheless, wait times 
benchmarks for diagnostic services (such as CT and MRI scans), for cancer and cardiac treatment, 
and for cataract and some types of orthopaedic surgery have been developed both nationally and 
provincially. In Ontario, the MOHLTC is developing a Wait Times Strategy Information System that will 
track wait times at 50 hospitals, which represent 80 per cent of the total procedure volumes (in the 
clinical areas listed above).25 

 
• Physicians who are paid under the OHIP fee-for-service system submit billing claims to the government in 

order to be paid for their services. These data can be used to understand what physician services are 
being provided to Ontarians. But while the information may be detailed enough to examine the rates of 
services, it may be less helpful if we wish to understand why the services were rendered. As more and 
more physicians elect to be paid through alternate payment plans (e.g., they receive a salary), it may 
be even more difficult to accurately measure Ontarians’ access to physicians and to understand what 
services they are receiving and why. This is a particular problem for the evaluation of primary care. 

 
• In order to examine appropriateness of care, we need to understand how health care need, timeliness 

and access are related. This requires information that is consistent and linkable over time. Moreover, 
having data which include patient and provider perspectives is important if we are to fully understand 
how health care is delivered and received in Ontario. 

 
• The use of evidence-based screening and disease prevention practices are difficult to completely 

measure. For example, mammography rates for women in Ontario can be calculated, in part, by 
using physician billing claims data. But whether the mammogram is being done to screen for potential 
disease or to follow up after previous disease, cannot be determined. About 15 per cent of women 
aged 50–69 years obtain their screening mammograms through The Ontario Breast Screening 
Program (OBSP). These data are collected and available through Cancer Care Ontario (CCO). 
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Exhibit 3: Measuring quality, timeliness and appropriateness of care 

A 54 year-old woman is referred by her FP/GP for a routine screening mammogram which is 
done two months after referral. The FP/GP receives the result of the mammogram within two 
days: a mass in the breast is suspected; a biopsy is recommended. The woman is referred to 
a surgeon and waits two weeks for an appointment. The biopsy is done and sent for analysis. 
The result is deemed to be unclear. The woman waits another two weeks to see the surgeon 
who explains the biopsy results and recommends breast surgery. The surgery takes place 
three weeks later; the lump is completely removed and found to be benign. 

Component we need 
to measure 

Can we measure 
it accurately? If “yes” why? If “no” why not? 

Referral for mammogram 
and date of referral by 
family doctor  

No Referral dates are not collected. 
 
There is no information if the FP/GP is not 
paid under OHIP. 

Screening mammogram  No  The OHIP coding system does not 
distinguish screening mammograms from 
diagnostic mammograms. 
 
Data about women who receive their 
screening mammogram through the OBSP 
(women ages 50 to 69 years) are collected 
separately. 

Referral to surgeon and 
date of referral 

No Referral information is not available. 

Pathology/laboratory 
result 

 

No, unless the patient was 
diagnosed with cancer 

Pathology reports for cancer patients are 
electronically organized by Cancer Care 
Ontario. Reports for other patients are not 
available.  

Time from surgeon visit 
to surgery 

Yes These data are available through hospital 
discharge data. 

Implications for health care system evaluation 
 
• We cannot fully evaluate who receives screening mammography according to practice 

guidelines. 
 
• Mammography data are fragmented. 
 
• We cannot determine wait times from FP/GP referral to procedure or to specialist visit. 
 
• No pathology/lab test or results are electronically available (with the exception of persons 

who are positive for cancer). 
 

FP/GP Family practitioner/General practitioner; OHIP Ontario Health Insurance Plan; OBSP Ontario Breast Screening Program 
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Health care outcomes 

• The Office of the Registrar General of Ontario (RGO) collects information about all deaths in Ontario. 
These data are sent to Statistics Canada which updates the Ontario death file to include Ontarians 
who have died while outside the province. The file is then sent back to Ontario for use. This whole 
process can take as long as three years. The MOHLTC is now using death data from 2002 because 
timely and high quality Vital Statistics information is not accessible directly from the RGO for health 
planning. The RPDB is currently the only source for identifying deaths in Ontario for health system 
evaluation and this does not always correspond with Statistics Canada death information—the cause 
of death is not available. (Concerns about the quality of RPDB data have already been discussed.) 
 

• Deaths that occur in Ontario hospitals are adequately captured through the hospital discharge abstract 
data (DAD) collected by the Canadian Institute for Health Information (CIHI). However, the cause of 
death is not recorded. 

 
• Data on the outcomes of hospital care, such as complications from a surgical procedure or re-admissions, 

are often well-captured through the DAD. It is possible to use the DAD to track patients once they 
leave the hospital (e.g., whether the patient goes home or to another health care facility). However 
these data are not coded with great accuracy. 
 

• Evaluation of health outcomes is linked to how patients are treated, either surgically, or medically 
with prescription drugs. The Ontario Drug Benefit (ODB) program collects comprehensive 
information about prescription drug treatment provided to persons age 65 and over. However, no such 
information is electronically available—for the purpose of health system measurement—for those 
under age 65, for elderly persons who rely on private drug insurance, or for people who receive 
medication as hospital in-patients. 
 

• The evaluation of physical and emotional functioning can provide information about a patient’s 
quality of life (QOL). Typically, this information is captured through patient-based surveys or through 
disease-based registries. But such information is not routinely collected; if it exists, it may not be in a 
format that is useful for health planning. Long-term care facilities do collect some QOL information. 
This may help them to determine the overall functioning of their residents so that health care 
resources can be appropriately allocated according to need. 
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Exhibit 4: Measuring health care outcomes 

A retired, self-sufficient 64 year-old man is brought by ambulance to a hospital emergency 
department where he is diagnosed with a severe stroke. After receiving the appropriate 
medical treatment, he is admitted as an in-patient. After several weeks of in-hospital 
rehabilitation therapy, he has partially recovered but can no longer live at home. He is 
assessed by the hospital’s community services program and is transferred to a long-term 
care facility. After six months in the long-term care facility, he dies. 

Component we need 
to measure 

Can we measure
it accurately? If “yes” why? If “no” why not? 

Persons living alone 
and/or retired 
 

No Such data that can be linked to health outcomes or 
health service use in Ontario are not routinely collected; 
but, this information may be available through the 
Statistics Canada Census and some population surveys. 

Arrival at hospital by 
ambulance 

Partly The dedicated ambulance reporting system does not 
include health card number (HCN). But the in-patient and 
emergency department data do contain information 
about the means by which patients arrive at the hospital. 

Stroke diagnosis Partly These data may be captured in the emergency 
department data (NACRS) or in the hospital discharge 
abstract database (DAD), but may not be complete. 

Pre-hospital medications No Such data are not accessible. 
In-hospital medications No Information about drugs used to treat patients in-hospital 

may be collected by hospitals, but the information is 
not available province-wide for evaluation. 

Some information may exist within the Canadian Stroke 
Registry, but it is not comprehensive or routinely available. 

Severity of  
symptoms/functional 
status 

No 
  

Functional status and QOL information for hospital 
patients is not routinely collected.  

Some data may exist within the Canadian Stroke Registry. 
Hospital rehabilitation  Maybe 

 
Details are not captured routinely; some data may 
exist within the Canadian Stroke Registry. 

Transfer to long-term 
care and quality of life 
evaluation 

Yes The hospital data include transfer information, but the 
accuracy of these data is questionable. 

Physical functioning in long-term care facilities has 
recently been captured, but not for all residents. 

Death in long-term care 
facility 

Maybe Such information is not routinely captured through the 
provincial long-term care database. 

A death would be reported through Vital Statistics 
(VS), but these data are not available from the RGO 
in a timely manner for health system evaluation. 

RPDB data may be used but without certainty; cause 
of death information is not included in RPDB. 
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Implications for health care system evaluation 
 
• There are currently no electronic data to determine patients’ living situation prior to 

hospitalization. 
 
• Information about what happens to patients in the hospital (DAD) is not detailed enough to 

capture patients who have undergone non-surgical procedures or who have received certain 
treatments. Hospital data includes information about some—but not all—diagnostic imaging 
tests; information about drug treatments provided to hospital patients is not available in a 
standard format across hospitals. 

 
• Drug treatments can be captured for people age 65 and over who obtain medications 

through the ODB plan. 
 
• Functional QOL information is only partially captured for residents in long-term care facilities. 
 
• Timely and accurate death data are not accessible from RGO for the purpose of province-wide 

health planning. 
 

DAD Hospital Discharge Abstract Database; NACRS National Ambulatory Care Registry System; VS Vital Statistics from the 
Registrar General of Ontario; ODB Ontario Drug Benefits; QOL Quality of Life; RGO Office of the Registrar General 
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Utilization of services 

• Measurement of health services use deals primarily with numbers and rates of discrete (separate) 
events. Planners use this information to understand how Ontarians use health services over time 
and across different parts of the province. Much of the information can be linked anonymously from 
one database to another to describe continuity of care throughout the system. However, despite the 
abundance of available information that captures service use, many gaps still exist. 

 
• Information about how specific population groups—such as low-income or immigrant Ontarians—use 

health services is available through health surveys, but some of this information is not robust enough 
to analyze by geographic area and therefore would not be useful for local health system planning. 

 
• Information about health services provided by non-physician practitioners such as midwives, nurse 

practitioners and nutritionists is not comprehensive or linkable to other administrative data; therefore it 
impossible to routinely examine delivery of these services in relation to downstream health care 
services and outcomes. Information about services provided by doctors who are paid through salary 
is not complete or linkable to other administrative data. This makes the comprehensive evaluation of 
primary care impossible. 

 
• Similarly, little information exists about barriers that individuals may face in accessing health care or 

about persons who do not access health care at all. Population-based surveys may collect some 
relevant information but not on a regular basis. 
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Exhibit 5: Measuring utilization of services 

The Chief Executive Officer of a Local Health Integration Network (LHIN) is planning for 
orthopaedic surgical and rehabilitation services in his area. He needs information about the 
age and gender of people in his geographical area who have undergone orthopaedic surgery 
in the previous five years. He needs to know what types of procedures they had and how 
many procedures were performed in each of the LHIN area hospitals during that five-year time 
period. He would like to track the health services needs of patients and see which services 
they receive after being discharged from hospital. Finally, he would like to know how his LHIN 
compares with others in providing orthopaedic and rehabilitation services. 

Component we need 
to measure 

Can we measure 
it accurately? If “yes” why? If “no” why not? 

Who has had 
orthopaedic surgery 
in the area covered by a 
LHIN over the past five 
years? 

Yes (partly) 
 

The rate of orthopaedic surgical procedures, 
along with demographic patient information 
including age, gender and place of residence, 
are all captured fairly well through the DAD. 

Other demographic information (e.g., socioeconomic 
status, ethnicity) about people who have 
orthopaedic surgery is difficult to obtain. 

Services that patients 
need 

No  This information is not routinely collected. The 
Ontario Joint Registry has some information 
about functional status, but the data are not 
complete. This provincial initiative has recently 
been folded into a national joint registry, which 
has dropped the collection of information about 
patients’ physical functioning. 

Referral to 
rehabilitation 

Yes (partly) Data exist about referral to institutional 
community care. 

Home care rehabilitation data are not well captured. 

Private rehabilitation data are not captured. 

Type and intensity of 
rehabilitation 

No Data on service intensity not captured. 

Implications for health care system evaluation 
 
• Hospital discharge abstract data are available, and the quality is good enough to allow for 

tracking of some surgical procedures. 
 
• Important information about patients’ need for services before and after orthopaedic surgery 

health services is lacking. 
 
• Detailed information about rehabilitation is lacking. 

 
DAD Hospital Discharge Abstract Database 
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Health care system characteristics 

• Information about health care human resources in Ontario—especially the number of providers, their 
ages, their specialties and where they practice—is necessary to ensure that Ontarians will have 
ongoing, timely and appropriate access to care. Many initiatives are now underway to help track the 
health care workforce in Ontario. One example of such an initiative is the Ontario Physician 
Workforce Database (OPWD), a collaborative effort among Ontario researchers and government 
policy makers. This project is aimed at creating better data and analytic methods which can be used 
to develop a more accurate picture of Ontario’s physician workforce. Similar initiatives focused on 
other health care providers, such as nurses, are underway, but the data they provide are not 
detailed enough to be useful in comprehensive system performance measurement. 

 
• Primary care reform has been flagged as a priority in Ontario. Many multidisciplinary practice models 

have been encouraged and implemented to improve access to primary care. Unfortunately, the 
information systems necessary to evaluate the resource implications for primary care are not currently 
available. 

 
• It is difficult to measure the intensity of resources needed to service special populations, such as the 

homeless. 
 
• As the Local Health Integration Networks (LHINs) become fully up and running in Ontario, it will be 

necessary to ensure that all health data can be analyzed by geographic area. However, many data 
sources are not collected or organized in a way that will facilitate local area analyses. 



Moving Toward a Better Health Data System for Ontario 
Health care system characteristics 

 

Institute for Clinical Evaluative Sciences  16 
April 2006 
 

Exhibit 6: Measuring health care system characteristics 

A 35 year-old homeless woman comes to an out-patient walk-in clinic. She has no identification 
with her. She is frightened and confused and shows some signs of psychosis. The clinic is 
staffed with two FP/GPs, four nurse practitioners, five general clinical nurses and three 
nursing aides. The patient is calmed, assessed and referred to a community group home. 

Component we need 
to measure 

Can we measure 
it accurately? If “yes” why? If “no” why not? 

The number of people in 
Ontario who are eligible 
for health care but who 
don’t have a health card 

No People without health cards cannot be 
systematically tracked to measure how 
services should be allocated. 

Information about the 
homeless or persons 
receiving services for 
mental health 

Perhaps, if the physician is 
paid through OHIP or if the 
patient is hospitalized 

No data about patients treated in 
community health centres are available. 

Hospital information is available. 

Need for mental health 
services by geographic 
area 

Not with certainty; 
estimates exist based on 
past experiences 

Crude estimates may be available from 
surveys, but these are not detailed enough 
to sufficiently plan for future services, 
particularly at the local level. 

Community provider 
workload and intensity of 
workload by patient case 
mix  

No These data are not currently available for 
evaluation purposes. 

Location, funding and 
staffing of community 
clinics 

Yes, maybe  These data are not readily available for 
system evaluation. 

Implications for health care system evaluation 
 

• Hospital-based mental health service information is available. However, we cannot currently 
measure with certainty the need for mental health and other community services. 

 
• The number of OHIP-paid doctors, their specialty, location and type of practice and workload 

(to a degree) can be measured through data from the Ontario Physicians Workforce 
Database (OPWD). The evaluation of primary care is still a problem because few data 
sources exist about the growing number of FP/GPs who elect to be paid by salary. 

 
• We cannot measure with certainty the number of allied health care providers (nurses, 

nutritionists, physiotherapists), their location of practice or their workload. 
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Summary 

The existing “data gaps” in health information 
 
We have used some generic scenarios to demonstrate how the current system for producing and 
sharing health care data in Ontario is—and isn’t—working. Broadly speaking, the gaps can be 
categorized as follows: 
 
• No population-based data exist for health system evaluation. 

• Some data exist but they are fragmented—that is, data are collected and housed in part by various 
organizations. 

• Data exist but are not accessible for evaluation purposes. 

• Data exist but are of such poor quality that they cannot be used to study system performance. 

• Data exist but the quality is questionable and so cannot be used with certainty. 
 
There are four priority areas which require immediate attention if planners, stakeholders and others wish 
to routinely monitor and accurately track Ontario’s health care system: 
 
• Update demographic data—Understanding the most basic demographic information about Ontario 

residents—age, gender and where people live and die—is vital for health system performance 
measurement. Although this information is available through the federal census and survey data, it 
cannot be linked to other health services data to more broadly evaluate how the health system is 
working. Specifically, the information in the RPDB must be updated and validated regularly for the 
entire Ontario population, and timely Vital Statistics, including cause of death, must be made 
available from the Office of the Registrar General for health system planning. 

 
• Track patients with chronic diseases—As the population ages, more people will be living with chronic 

conditions such as arthritis, hypertension and diabetes. People with such conditions will require 
intensive and long-term follow-up care by their doctors (most typically family physicians). Although 
chronic disease estimates are available from surveys and from some registries, they are typically not 
comprehensive enough to be linked with actual health services use and outcomes. A combination of 
universal laboratory test referral and test result data, data on medication use and physician and 
hospital data would greatly enhance our ability to evaluate the needs of Ontarians with chronic diseases. 

 
• Improve data on primary care and primary prevention—The provincial government has pledged 

to increase access to primary care in Ontario by providing doctors with the infrastructure to expand 
their services. In some of these models, physician remuneration is based on salary; other models 
involve fee-for-service payments to doctors paid by OHIP. Currently, services provided by OHIP-
paid physicians can be captured. However, services provided by salaried physicians or by other 
health care providers cannot be measured. Information about services related to primary prevention 
—for example, counselling about diet and exercise—is not available at all. Currently, we cannot 
determine whether the new practice models have helped to improve access to primary care. 

 
• Expand data on wait times for health services—National and provincial strategies aimed at 

ensuring timely access to health care services are currently underway. For example, a Wait Times 
Strategy developed by the MOHLTC, provides public estimates of wait times for certain types of 
cancer and cardiovascular care, for hip and knee replacement surgery, for cataract surgery and for 
Magnetic Resonance Imaging (MRI) and Computerized Tomography (CT) scans.25 However, wait 
times for primary care and wait times between a primary care referral and specialist care or 
diagnostic tests cannot currently be assessed. Attention to this information gap is of great importance 
because the primary care physician is seen as the “gatekeeper” to the entire health care system. 
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Discussion 

Filling the “data gaps”: What should our priorities be? 
 
Ideally, the first and most important priority is to develop an electronic system to track all uses of Ontario’s 
health care system. This would include information about why people visit health care providers, about 
prescription drug dispensing, and about laboratory tests and test results. Implementing such a system has 
been discussed at the national and provincial levels, and various initiatives have been proposed. 
 
Such systems are already pervasive in our society—for example, credit and debit cards, and the use of bar 
codes on retail products. These systems are organized around unique numbers associated with payers or 
individuals and are updated and readily available in real-time. Most service suppliers have adopted the 
technology to make it easier for subscribers to consume goods, and individual privacy safeguards are built 
into these systems. But transferring such modalities for use in a large, tremendously complex health care 
system will require considerable political will, cooperation among health care stakeholders and public 
support. 
 
To start organizing the health data system toward a real-time electronic system, the creation of a dedicated 
and centralized agency to lead this effort is proposed. This agency would need the legislative authority 
to move a health information agenda forward in a holistic, strategic and timely manner. 
 
A primary function of the proposed agency would be to assemble all administrative health data used for 
performance measurement, linked where possible; the agency would provide the data to all users for 
system planning, performance measurement and evaluation purposes. The agency would also 
systematically evaluate and report on the quality of the data to improve its usefulness in system 
performance measurement. 
 
Preparing for an electronic data system 
 
The following initiatives would help organize Ontario’s health information to prepare for a comprehensive 
electronic data system: 
 
• Update demographic information People with old (red and white) health cards should be expected to 

provide updated demographic information (name and address) as is required of citizens with the newer 
(green) health cards. This requirement should be introduced immediately. 

 
• Provide timely access to up-to-date Vital Statistics This would include births and deaths data supplied 

directly by the Office of the Registrar General for health system planning. The feasibility of collecting health 
card numbers on death certificates should be explored, and the correct address information on all death 
registrations should be ensured. 

 
• Create a complete and comprehensive primary care database Ideally, this would include information 

from all primary care providers including: reasons for the patient’s visit; what treatment or advice was 
provided; and the outcome of the visit (e.g., referral for testing; referral to a specialist or to some other 
provider; or a drug prescription). At a minimum, however, it would be useful to design a mechanism to 
collect comprehensive encounter information compatible with the OHIP data for all primary care providers. 

 
• Create a complete and comprehensive database of laboratory data This would capture data from all 

Ontario labs, including patients’ HCNs, the reasons for each test and the test results. (In fact, the Ontario 
Laboratory Information System [OLIS] is currently underway; data collection is set to begin in 2006 with 
partial data available in 2007). 

 
• Create a complete and comprehensive prescription drug database This would include data for all 

patients to be obtained at the time each drug is dispensed. The database would cover prescription drugs 
administered in-hospital and in other institutions such as long-term care facilities. 
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Next Steps 

How should these priorities be addressed? 
 
A new central health information agency should be formed to integrate currently 
fragmented health data. 
 
A unified health system is required if we are to accurately measure the performance of Ontario’s health 
care system. We propose the creation of a dedicated and centralized agency to lead this effort. This agency 
would be given the legislative authority to move the health information agenda forward in a holistic, 
strategic and timely manner. 
 
Such an agency would depend on collaboration among current data collection agencies (data custodians 
and stewards), policy makers, data users, health care providers and institutional and professional 
associations in Ontario. The central agency would initially have access to the administrative health data 
in Ontario, linked where possible; the data would be shared among all users for system planning, 
performance measurement and evaluation purposes. 
 
 
The new central health information agency will evaluate the quality of Ontario’s health 
data and will provide feedback to custodians who collect the data. 
 
To date, the quality of Ontario’s health care data has not been rigorously evaluated. A few condition-specific 
analyses have been reported,26-28 but no standard assessment criteria have been used. A proposed 
framework for data quality evaluation in Ontario (see Exhibit 7) draws upon the many data quality 
frameworks that have been proposed internationally,29 in Canada, 26,30,31 and in Ontario24 (Exhibit 7; 
Appendix 3). Aside from data quality elements, this framework integrates the characteristics of health 
system performance measurement (as defined in Exhibit 1, page 5) along with health system priorities 
and information sources. The left side of the quadrant remains relatively stable over time while the right 
side changes according to data sources, planning and political priorities. 

 
Data quality evaluations will be performed routinely and will use linked data where possible for validation 
purposes across data sets. Results from the evaluations will be provided to the data custodians who 
collect data and also to the users of the data to develop improved data quality strategies. Data quality 
initiatives that are already underway at the provincial level would feed into the evaluations developed 
through the new centralized health information agency. 
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Exhibit 7: Proposed data quality framework for better health information in Ontario 

Health system performance Dedicated priorities 

• Population characteristics 
• Quality of care 
• Health care outcomes 
• Utilization of services 
• System characteristics 

• Population characteristics 
• Primary care 
• Chronic conditions 
• Wait time/appropriateness of services 
• Hospital/acute care  

Data quality factors Information sources 

• Comprehensiveness 
• Completeness 
• Accuracy 
• Timeliness 
• Linkable 
• Anonymous 
• Temporal consistency 
• Accessible 
• Geographically compatible 

• Drug use data  
• Primary care data 
• Registered persons database 
• Population health surveys 
• Clinical registries 
• Community care data 
• Rehabilitation data 
• Diagnosis and procedure coding 
• Vital Statistics 
• Local health information networks 

Data Source: Institute for Clinical Evaluative Sciences, 2006 

 
About this Exhibit 
 
• The top left quadrant describes what needs to be measured for health system performance (as in 

Exhibit 1, page 5) 

• The bottom left quadrant determines data quality factors, based on previously published reports. 24, 26, 29–31 

• The top right quadrant outlines priorities for health care determined by government, health care 
associations and organizations. 

• The bottom right quadrant outlines sources of data that may be used for measurement. 

 
Local-level data will be collected wherever possible to support the Local Health 
Integration Networks. 
 
The proposed new centralized health information agency would work with data custodians and the Local 
Health Integration Networks (LHINs) to help fill information gaps which may impede local health 
planning. The agency would integrate some of the current initiatives that are underway provincially. 
 
For example, the MOHLTC has initiated Local Data Management Partnerships (LDMPs) across LHINs, 
with the goal of improving the quality of acute care and community-based data at the local level. The 
centralized health information agency would distribute area-specific data to the LHINs and LDMPs so 
they would receive a similar data complement (wherever possible). This would help them to better 
manage their local health care priorities. 
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What are the potential benefits of a new centralized health information agency? 
 
Unless immediate, consistent and legislated attention is paid to issues of health data integration and 
quality, it will be extremely difficult to give accurate, ongoing accounts of how well Ontario’s health care 
system is serving the public. Here are some advantages to organizing Ontario’s health data centrally: 
 
• Data organized by the proposed new centralized agency can form the basis for a fully electronic 

health information system. 

• The agency will have legislated authority and a clear mandate to improve the usefulness and quality 
of Ontario health data. 

• Health information which is already available will become more useful to policy makers, planners 
and others because it will be organized and linked in one place and in one format. 

• The new centralized agency will have input from all data custodians, users and relevant professional 
organizations. This will help ensure the relevance of the data for all users. 

• All users will have equal and timely access to the improved and expanded data. 

• Data quality will be assured through targeted assessment and benchmarking, as described above; 
all users would receive similar quality data. 

• The coordination and equity of data distribution across LHINs and other organizations will be assured. 

• Data linkage methodologies will be common and standardized across the province.  

• The proposed new agency could provide analytic expertise, if required. 
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Conclusion 

The ability to measure how the health system works is necessary to fully understand and bolster patient 
outcomes and system efficiency. A new, centralized and dedicated health information agency to manage 
existing health data is a necessary first step toward a fully electronic health data system. Such a system 
will allow us to capture and provide real-time health service and clinical information for all Ontarians. 
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Appendix 1 
Types and examples of data used in Ontario for health planning and performance 

Data type Example Purpose Data elements Advantages Limitations 

Administrative Central 
Patient 
Registry; 
Registered 
Persons 
Database 
(RPDB) 

• Demographic 
data about 
Ontarians 
who are eligble 
to receive 
provincial 
health care 

• Valid health card 
number 

• Age, sex 
• Current address 
• Alive/dead 

• Easy to use 
• Collected and 

updated 
routinely 

• Some data 
elements not 
required to be 
updated (patient 
address) 

• Deaths not well 
documented  

Administrative Hospital 
discharge 
abstracts 
(DAD) 

• In-patient 
hospital stays 
used for 
funding 
purposes by 
MOHLTC & 
gleaned from 
patient charts 

• Captures 
service use 

• Patient 
demographics 

• Diagnoses 
• Procedures 
• Costs per case 

for some hospitals 
• Patient disposition 
 

• Comprehensive 
• Easy to use 
• Data collection 

infrastructure in 
place 

• Data collected 
by trained chart 
abstractors 
using national 
standards 

• Electronically 
submitted 

• Financial 
incentives  

• Limited detail on 
treatments 

• Some procedures 
not mandatory to 
capture (diagnostic 
testing for in-
patients) 

• Drug use in young 
and hospitalized 
population not 
captured 

• Recent coding 
changes make 
trending difficult 

• Dependent on the 
detail provided by 
physician 
completing the 
medical chart 

Clinical 
registries 
and 
clinical 
chart 
abstraction 

Registry 
of the 
Canadian 
Stroke 
Network 

• Augments 
administrative 
data 

• Diagnosis 
and the 
management 
of stroke  

• Education for 
stroke patients 
and families 

• 10,000 stroke 
patients in 
21 hospitals 
across 
Canada 

• Largest stroke 
registry 
worldwide 

• High level of 
clinical detail 
not found in 
administrative 
data 

• Additional funding 
required  

• Major coordination 
effort  

Population-
based 
surveys 

Canadian 
Community 
Health 
Survey 

• Self-reported 
information 
on a range of 
health issues 

• Demographic 
information 

• Health status and 
chronic illness 

• Healthy behaviours 
and lifestyles 

• Determinants of 
health 

• Generalized to 
population 

• Level of detail 
not provided in 
administrative 
data 

• Perspectives on 
health care 

• Reliability of  
self-reported 
information  

• One-time data 
collection 

• Additional funding 
required 

• May not be useful 
for small areas 
May not be linkable • 
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ppendix 2 

Implications of currently available data for measuring health care performance by 
proposed framework components, Ontario, 2006 

A

Patient 
characteristics 

Examples of 
current data 
used to inform 

Examples 
where data are 
adequate 

Examples 
where data are 
inadequate 

Major implications 
of currently 
available data 

Description 
of Ontario 
population 

Who is ill? 

Disease 
incidence 

Disease 
prevalence 

Illness 
severity 

Comorbidities 

Non-medical 
risks 

Unmet need 

Acute care/ 
trauma 

 

• RPDB/ 
Vital 
Statistics 
(VS) 

• CCHS 
• Others 

surveys 
• OCR 
• CCN 
• ODB 
• OHIP claims 
 
 
 

• Survey data can 
define chronic 
conditions, 
preventive 
practices and risk 
factors but is self-
reported, not 
routinely repeated 
and often not 
linkable to other 
data sources 

• Registries 
(cancer, cardiac) 

• Acute care 
amenable 
conditions 
(trauma) 

• Number of eligible 
health card number 
holders in RPDB 
exceed Ontario 
population by 6–10% 
in certain populations 

• Address and 
demographic 
information in RPDB 
flawed, especially in 
areas of high mobility, 
like Toronto 

• RPDB incomplete in 
identifying deaths 
(cause of death not 
available) 

• Chronic conditions 
(e.g., arthritis, migraine, 
hypertension, back 
pain) difficult to 
capture with accuracy 

• Illness severity only in 
registries 

• Lab/diagnostic 
imaging to define 
diagnosis not 
available 

• Timely VS not 
available via 
Registrar General for 
health planning 
(last update 2002) 

• Determinants of health 
through survey only 

 

• Demographic 
information about 
population inaccurate 
and incomplete for 
many areas 

• Can’t do geographic 
analysis, for example, 
by LHIN with 
confidence 

• Can’t define 
population with 
chronic conditions and 
associated severity of 
illness with confidence 
in Ontario or by LHIN 

• Can’t determine 
number of deaths, 
location of deaths or 
cause of death with 
confidence in certain 
populations  

• Can’t determine 
number of births with 
confidence 

• Can’t determine 
illness severity 

• Can’t determine 
prevention practices 
(e.g., smoking 
cessation) 

 

 



Moving Toward a Better Health Data System for Ontario 
Appendices 

 

Institute for Clinical Evaluative Sciences  25 
April 2006 
 

rrently available data for measuring health care performance by 
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Implications of cu
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Implications of currently available data for measuring health care performance by 
proposed framework components, Ontario, 2006 (Cont’d) 
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prescription
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• Cannot calculate rates 
of primary care visits 
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of having a regular 
family doctor 
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purported to be major 
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prevention activities 
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rehabilitation 
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Appendix 3 

ormance and decision-making Factors important for good quality health data for use in perf
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Data Source: Improving Health Care Data in Ontario. ICES Invetigative Report, 2005 
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	ICES Investigative Report 
	List of Exhibits 
	The first and most important priority is to develop an electronic system to track all uses of Ontario’s health care system. This includes information about why people visit health care providers, about prescription drug dispensing, and about laboratory tests and test results. This kind of system will provide real-time health service and clinical information for all Ontarians. 
	We propose a dedicated and centralized agency with the legislative authority to move the health information agenda forward in a holistic, strategic and timely manner. To start, the health information agency would assemble, link and maintain all routinely collected health data and would systematically evaluate and report on data quality to improve its usefulness for system performance measurement. New information, such as registries or other clinical data sets, would be linked to the system as they become available. 
	 
	To start organizing the health data system toward a real-time electronic system, the creation of a dedicated and centralized agency to lead this effort is proposed. This agency would need the legislative authority to move a health information agenda forward in a holistic, strategic and timely manner. 
	 
	A primary function of the proposed agency would be to assemble all administrative health data used for performance measurement, linked where possible; the agency would provide the data to all users for system planning, performance measurement and evaluation purposes. The agency would also systematically evaluate and report on the quality of the data to improve its usefulness in system performance measurement. 
	 
	A unified health system is required if we are to accurately measure the performance of Ontario’s health care system. We propose the creation of a dedicated and centralized agency to lead this effort. This agency would be given the legislative authority to move the health information agenda forward in a holistic, strategic and timely manner. 
	 
	Such an agency would depend on collaboration among current data collection agencies (data custodians and stewards), policy makers, data users, health care providers and institutional and professional associations in Ontario. The central agency would initially have access to the administrative health data in Ontario, linked where possible; the data would be shared among all users for system planning, performance measurement and evaluation purposes. 
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