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Abstract

Background: High quality ambulatory care can reduce cardiovascular disease risk, but important gaps
exist in the provision of preventative cardiovascular care. We sought to develop a set of key
performance indicators that can be used to measure and improve preventative cardiovascular care

provided in the primary care setting.

Methods: As part of the Cardiovascular Health in Ambulatory Care Research Team (CANHEART)
initiative (www.canheart.ca), we established a 14-member multidisciplinary expert panel to develop a
set of indicators for measuring primary prevention performance in ambulatory cardiovascular care. We
used a two-stage modified Delphi-panel process to rate potential indicators, which were identified from
the literature and national cardiovascular organizations. The top-rated indicators were pilot tested to
determine their measurement feasibility using data routinely collected in the Canadian healthcare

system.

Results: A set of 28 primary prevention performance indicators were identified, which were grouped
into five domains (risk factor prevalence, screening, management, control, and clinical outcomes). The
major cardiovascular risk factors represented included smoking, obesity, hypertension, diabetes,
dyslipidemia, and atrial fibrillation. All indicators were determined to be amenable to measurement
using population-based administrative (physician services, hospitalization, laboratory, medication),

survey, or electronic medical record databases.

Interpretation: The CANHEART primary prevention performance indicators may be used by clinicians,
researchers and policy makers who are interested in measuring and improving primary care

performance in ambulatory cardiovascular care.
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Introduction

A reduction in cardiovascular disease (CVD) risk can be achieved through high quality
preventative care in the primary care setting. Although evidence-based interventions exist for the major
cardiac risk factors, studies have shown that these interventions are underutilized in routine clinical
practice, resulting in suboptimal risk factor control.(1);(2);(3) The Cardiovascular Health in Ambulatory

Care Research Team (CANHEART) (www.canheart.ca) initiative was established to improve the

cardiovascular health of Canadians and to measure and improve the quality of cardiovascular preventive
care in the ambulatory setting.(4) A core research objective was to develop a set of primary prevention
performance indicators that: (a) were aligned with Canadian clinical practice guidelines, (b) could be
measured using population-based health databases, and (c) could serve as a foundation for future

quality improvement and research initiatives.

The Canadian Institute for Health Information (CIHI) and Health Quality Ontario (HQO) have
identified sets of primary care indicators; however, the majority are not currently measurable in Canada
due to limited data availability, and are not specific to CVD.(5);(6);(7) Furthermore, most cardiovascular
care indicator sets developed in Canada and elsewhere focus on the hospital setting and treatment of
patients with established CVD.(8);(9);(10);(11) Other indicator sets include indicators that cannot be
measured using readily available population-based data sources, rely heavily on data obtained from
patient charts,(12) or were developed according to clinical guidelines in other countries.(13)
Accordingly, we set out to develop a set of Canadian performance indicators that were focused on CVD
primary prevention in the ambulatory care setting, which could be measured using routinely available
data, and would be useful to clinicians and/or health system managers for identifying opportunities for

improvement.

Methods

Expert Panel

We established a 14-member multidisciplinary expert panel in 2012 to develop a set of
indicators as a foundation for assessing primary prevention performance in ambulatory cardiovascular
care. The panel consisted of Canadian academic experts from a range of disciplines to reflect the
multidisciplinary nature of ambulatory cardiovascular care: 2 family physicians (SJ, KT), 4 cardiologists
(DL, DK, SB, PL), and 1 each of a nephrologist (ST), geriatrician (AB), emergency physician (CA),

endocrinologist (GB), respirologist (AG), stroke evaluation consultant (RH), and methodologist (CS). The
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CANHEART principal investigator (JVT) served as the indicator panel chair. The study was approved by

the Sunnybrook Health Sciences Centre Research Ethics Board.

Target patient population

©CoO~NOUTA,WNPE

10 The target population for the CANHEART performance indicators was adults 20 years and older

12 with no history of CVD (i.e. primary prevention patients). An upper age limit was not chosen, although it
14 is recognized that patients 80 years and over form a heterogeneous group with some individuals at end

of life in whom prevention is not indicated and others who may benefit from secondary and tertiary

17 prevention. Figure 1 summarizes the indicator selection process used to develop the indicators.
20 Review of existing indicators

22 A medical librarian performed a literature search of the MEDLINE (1996-2012), EMBASE (1980-
24 2012), Cochrane Database of Systematic Reviews (2005-2012), and Health Star (1966-2012) databases to
26 identify relevant ambulatory cardiovascular care indicators, performance measures, and clinical practice
% guidelines. Key search terms included “cardiovascular diseases”, “quality indicators”, “performance

29 measure”, “ambulatory care”, and “benchmarking.” We also searched the grey literature to identify

31 quality indicators and practice guidelines developed by leading organizations in Canada and the United
33 States including the American Heart Association/American College of Cardiology Foundation, Canadian

Cardiovascular Society (CCS), CIHI, Canadian Stroke Strategy, and HQO. Bibliographies of relevant

36 articles and reports were hand-searched.
39 Indicator development

Indicators were developed using a two-staged modified Delphi process(14) and the CCS’s Best
43 Practices for Quality Indicator Development.(15) A key criterion in developing indicators was that they
45 be measurable using population-based health databases currently available in Canada, such as: (a)

47 health administrative databases (e.g. physician claims, medication, laboratory, hospitalization), (b)

48 survey data (i.e. Canadian Community Health Survey), and (c) electronic medical record (EMR)

50 databases. Where possible, indicators were harmonized with Canadian clinical practice guidelines

52 endorsed by both a national speciality organization (e.g. CCS, Canadian Diabetes Association) and the
Canadian Cardiovascular Harmonized National Guidelines Endeavour (C-CHANGE) initiative, a national

55 effort to harmonize primary care cardiovascular prevention guidelines.(16);(17) The panel also
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endeavoured to include indicators where processes of care leading to improved patient outcomes have

been demonstrated by evidence from clinical trials.

In the first round of indicator ratings, panelists as well as seven additional external experts were
emailed a list of 109 potential performance indicators (13 population health and 96 health services)
identified from the literature review, with draft definitions of each indicator’s numerator, denominator,
data source for measurement, and source document (Appendix 1). Panelists were asked to rate the
indicators using the CCS Quality Indicator Rating Scale. This is a 7-point Likert Scale comprising individual
ratings for four attributes: importance, scientific acceptability, feasibility, and overall rating.(15)

Panelists were able to provide comments to identify any potential issues with an indicator.

In a second round in-person meeting of expert panel members, mean preliminary ratings for
each indicator were presented with the detailed indicator definitions and issues noted by panelists. The
importance and feasibility of measuring each indicator in the Canadian provincial health system context
was discussed, and panelists could suggest alternative indicators. Panelists then re-rated each indicator.
Of 96 potential indicators, 75 with a mean overall score 25.0 were retained. Among these, 13 population
health indicators (e.g. prevalence of diabetes, smoking, etc.) were automatically retained as necessary
measures of baseline population health amenable to population health and clinical interventions.
Subsequently, a summary document was circulated to the expert panel and a follow-up teleconference
held to discuss the second rating results. At this stage, in an effort to reduce the number of indicators
chosen to a manageable set, it was decided to focus the initiative on primary prevention, thus,
eliminating secondary prevention indicators from further consideration (n=12). This left 63 indicators

remaining for pilot testing.

Pilot Testing

Measurement feasibility was pilot tested on a cohort of 9.4 million adult primary prevention
patients in Ontario from the CANHEART ‘big data’ initiative, created through linkage of multiple
population-based databases using unique encoded identifiers.(4) Pilot testing included defining indicator
numerators, denominators and exclusion criteria, and modifying these as appropriate. Indicators not

feasible to measure due to data quality and availability issues were excluded (n=19).
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Results

Overall, 28 indicators characterizing the most important aspects of CVD primary prevention in Canada
were selected for the final set of CANHEART primary prevention performance indicators. Indicators
were grouped into four risk factor domains, including seven prevalence, four screening, eight
management and four intermediate outcome indicators, plus a fifth domain of five long-term outcome
indicators (Tables 1 and 2). Indicators were grouped in these domains opposed to the classic
Donabedian framework of structures, processes, and outcomes(18) to better align with the practices
involved in monitoring population health and providing primary care to patients. Subject areas included
the cardiac risk factors: smoking, obesity, hypertension, diabetes, dyslipidemia and atrial fibrillation, as
well as primary care utilization since primary care access is a necessary intermediary of other primary
care performance measures. Detailed information on guidelines and evidence supporting the use of
each indicator, suggested data sources, and numerator and denominator definitions can be found in

Appendix 2.

Risk factor prevalence measures

The prevalence of traditional cardiovascular risk factors was included in the final set of
performance measures because the panel felt that measures of a population’s cardiovascular health,
although largely outside the direct control of primary care providers, are relevant to public health
planners and policymakers in establishing health system and community priorities, and could be
influenced by both population health and clinical interventions. Several of the prevalence measures are
routinely determined using Statistics Canada’s Canadian Community Health Survey, which permits trend
analysis and health region-level estimates.(19) The prevalence of conditions such as hypertension and
diabetes can be measured using validated chronic disease algorithms, or alternatively EMR
databases.(20) An indicator reflecting the percentage of the population who visited a primary care
provider, the gatekeeper for access to specialists in Canada, was also included as accessing primary care

is a precondition for lowering CVD risk through health system interventions.(21)

Risk factor screening indicators

Screening of modifiable cardiac risk factors, specifically obesity, hypertension, diabetes and
dyslipidemia are recommended by Canadian and international practice guidelines
(22);(23);(24);(25);(26);(27) and were highly rated by the expert panel for their importance in identifying
individuals who would benefit from behavioural modification counseling and/or medical intervention. In
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addition to being universally accepted contributors to CVD, the risk factors selected for screening are
also common, appropriately screened for in the ambulatory care setting, and their management
supported by scientific evidence. Furthermore, diabetes and dyslipidemia screening could readily be
obtained using physicians claims databases,(28) and obesity and hypertension screening from EMR

databases.

Risk factor management indicators

To capture aspects of CVD primary prevention performance among the population with CVD risk
factors, eight indicators of risk factor management were included. For smoking, the proportion of
smokers who received smoking cessation counseling was selected, while the proportion of patients
receiving drug-based treatment was chosen for hypertension, diabetes, dyslipidemia and atrial
fibrillation. Although the accuracy of determining smoking cessation counseling rates from physician
claims and EMR databases is unknown, the significance of smoking as a cardiac risk factor necessitated
the inclusion of this measure. Prescription rates for individuals with diagnosed CVD risk factors could be
measured using EMR databases or through linkage of drug claims databases with health administrative
databases. Since risk factor management by family physicians requires primary care visits, the panel
also recommended measurement of the annual number of primary care visits as a surrogate marker of

access.

Intermediate outcome indicators

Similar to risk factor management, the panel recognized the value of intermediate outcome
indicators of risk factor control in reducing CVD risk, and recommended four indicators in this domain:
percentage of patients with hypertension with controlled blood pressure, diabetic patients with
controlled blood glucose, statin users with controlled lipid levels, and patients with atrial fibrillation
taking warfarin with time in therapeutic range (see Table 1 for definitions). However, it was
acknowledged that the population considered may vary as clinical judgment is required when deciding
on aggressiveness of treatment and control targets may not be suitable for all individuals. Most of these
indicators can be measured through linkage of health administrative, drug claim, EMR and laboratory

databases.
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Long-term outcome indicators

To determine the long-term impact of ambulatory cardiovascular prevention efforts, the panel
recommended assessment of clinical outcomes at the health region level, including hospitalization rates
for acute myocardial infarction, stroke and heart failure, rates of revascularization with either
percutaneous coronary intervention or coronary artery bypass graft surgery, and cardiovascular death
and/or all-cause mortality rates. All-cause mortality rates can be used as an indicator of CVD prevention
efforts as CVD is the second leading cause of death in Canada,(29) some interventions (e.g. statins) can
reduce all-cause mortality, and many jurisdictions may have significant delays in obtaining cause of
death data. Data for these measures are routinely available from hospital discharge abstract and vital
statistics databases with recommended International Classification of Diseases (ICD)-9 and -10 codes
reported elsewhere.(4) The panel refrained from specifying time periods for most indicators because the

choice will vary with the clinical context, availability of data, and the local needs of users.
Interpretation

The CANHEART Primary Prevention Indicator panel identified 28 performance indicators to
evaluate key elements of CVD risk prevention and management in the primary care setting. While
considerable effort in Canada has been devoted to measuring and improving the quality of hospital-
based cardiac care such as in the EFFECT study,(30) far less attention has been focused on improving
ambulatory cardiovascular care performance and preventing new cardiovascular events, for which over
350,000 Canadians were hospitalized in 2011(31) and increasing numbers are anticipated to be affected
due to the aging population.(32) The American Heart Association has identified a set of primary
prevention performance measures;(13) however, their focus is on process of care indicators whereas
the CANHEART set covers the health system continuum from population health to care delivery

processes to outcomes.

The CANHEART indicators are not meant to form an exhaustive list, but rather, cover the most
important aspects of primary cardiovascular care. More detailed indicators for specific cardiovascular
risk factors and diseases have been developed by other organizations. The CANHEART indicators are
relevant to multiple stakeholders from patients to primary care providers, public health and policy-
makers who must collaborate to improve CVD prevention and risk factor reduction. A common core set
of indicators can enable these stakeholder groups to evaluate effects beyond primary care providers and

to identify priorities for improvement. While healthcare providers are often most interested in process
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measures which seem within their control,(33) comprehensive performance measurement should also
include outcome indicators to enable a full assessment of improvement efforts.(34) Charting progress in
cardiovascular risk factor prevalence, control, management and outcomes over time and across regions
can also help evaluate the impact of policies aimed at improving the quality of primary cardiovascular

care and reducing CVD.

Implementation Challenges

Assessing primary prevention performance in ambulatory care is challenging because there is no
single data source in Canada which comprises all of the information required. Thus, measurement of
many indicators will require linkage of multiple data sources, and we have undertaken extensive pilot
testing to establish the feasibility of measuring each indicator using a CANHEART ‘big data’ cohort, which
will be reported separately.(4) Although data sources such as EMR databases are not yet available in all
Canadian provinces, the rapid shift towards electronic health information systems will allow for their
greater availability in the future. Inclusion of indicators for which the validity of data is uncertain, such
as smoking cessation counseling, will hopefully lead to better documentation and methods of
measurement. Modification of indicator definitions, including the population of interest, measurement
time frame, and data source may be necessary. Depending on local priorities, data availability, and
resources, end-users may choose to focus their efforts on performance goals appropriate for their

jurisdiction.

Limitations

Although the panel sought to include the most important aspects of cardiovascular primary
prevention in the final indicator set, some relevant measures were not included such as those related to
diet and physical activity, patient experiences, unnecessary testing, and care coordination. These subject
areas were not included due to limitations in data availability at the population level, uncertainties in
their association with patient outcomes, or issues in defining such indicators. However, we plan to
update the indicator list and definitions as new data sources and clinical studies become available.
Additionally, as some patients may not be suitable candidates for some indicators (e.g. due to
medication allergies, co-morbidities, patient preferences, choosing lifestyle modifications over
medications), benchmark rates may not be 100% and could vary by population. Nevertheless, we believe
that measurement of these indicators is an important first step to future work in determining

benchmarks for each of these indicators. Performance on certain indicators may also reflect complex
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non-health system level community factors (e.g., smoking bylaws, built environment) or factors outside
the control of the health system (e.g. socioeconomic status, ethnicity). Differences in patient
characteristics also influence the frequency of primary care visits and services required (e.g. less healthy
patients may have more frequent visits); however, we included the average number of visits to primary
care providers as a general measure of access because it may be useful for health planning purposes

when comparing differences in service provision across regions to ensure equitable access.

Conclusion

In summary, the prevention of CVD in Canada has the potential to improve the quality of life of
many Canadians, and reduce its overall burden on the Canadian healthcare system as the population
ages. Historically, performance in CVD prevention in Canada has been difficult to assess. The
CANHEART Primary Prevention Indicators have been created to address this knowledge gap, providing a
means to evaluate cardiovascular-related ambulatory care, and identify target areas for health system

performance improvement in Canada and other countries.
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Figure 1. Flow chart of CANHEART primary prevention performance indicator selection process
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Table 1. CANHEART Primary Prevention Performance Indicators
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Smoking Obesity Hypertension Diabetes Dyslipidemia Atrial Fibrillation Access to Primary Care
Prevalence Prevalence of Prevalence of obesity Prevalence of hypertension Prevalence of diabetes Prevalence of high lipid Prevalence of atrial ~ Percentage of
smoking levels (e.g., total fibrillation individuals who have
cholesterol > visited a primary
5.2mmol/L) healthcare provider
Screening Percentage of patients Percentage of patients who had Percentage of patientsage  Percentage of men age
with height and weight their blood pressure measured 40 and older who had had 40 and older and
measured a full fasting blood glucose ~ women age 50 and
or HbAlc screening test in older who have had a
the past 36 months full lipid profile in the
past 5 years
Management Percentage of Percentage of patients with 1. Percentage of patients Percentage of high-risk Percentage of Mean number of
smokers who hypertension taking 21 with diabetes taking primary prevention patients with atrial ~ primary care visits per
received antihypertensive medication anti-diabetic patients taking statins fibrillation taking year (e.g. for
smoking OR medications (e.g. LDL>5.0, High warfarin or direct hypertension, diabetes,
cessation Mean number of 2. Percentage of patients Framingham risk score, oral anticoagulants  etc.).
counselling antihypertensive medications with diabetes age 55 diabetic)

taken among patients with
hypertension

and older taking ACE
inhibitors/ARBs

3. Percentage of patients
with diabetes age 40
and older taking statin
medication

Intermediate
outcomes

Measured blood pressure
control (<140 mm Hg systolic

and <90 mmHg diastolic) among

patients with hypertension*
OR

Emergency department visit
rate for hypertension among
patients with hypertension

Percentage of patients
with diabetes with HbAlc
controlled (<7%) '

Percentage of patients
taking statins for
primary prevention
who have their lipid
levels controlled (LDL-C
<2.0mmol/L)

Percentage of time
in therapeutic
range (INR 2-3)
among patients
with atrial
fibrillation on
warfarin

*Patients with diabetes should be treated to attain blood pressures of <130mmHg systolic and <80mmHg diastolic(35). ' Less stringent HbAlc targets of 7.1%-

8.5% may be used may be used in some patient groups with diabetes such as those with limited life expectancy and high levels of functional dependency(36).
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Table 2. Outcome Indicators (Age-adjusted and/or age, sex-stratified rates per 1000 person-years measured over a minimum 3 year period)

©CoO~NOUTA,WNPE

e Acute myocardial infarction rate

e Stroke (ischemic/hemorrhagic) rate

e Congestive heart failure (requiring hospitalization) rate
e Revascularization (PCI/CABG) rate

e Cardiovascular and/or all-cause mortality rate

PClI denotes percutaneous coronary intervention, CABG coronary artery bypass graft surgery
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Appendix 1. Candidate CANHEART Primary Prevention Performance Indicators (N=109)

Smoking (N=3)

e Prevalence of smoking

e Percentage of patients who received tobacco use assessment by their primary health care provider
e Percentage of smokers who received smoking cessation counselling

Weight/Obesity (N=5)

e Prevalence of overweight/obesity

e Prevalence of self-perceived overweight/obesity

e Percentage of patients who had waist circumference/ height and weight measurement (BMl) /
obesity screening

e Percentage of overweight/obese patients who have had the risks of their weight discussed by their
primary health care provider

e Percentage of overweight/obese patients who made lifestyle modifications to lose weight

Physical Activity (N=3)
e Prevalence of physical inactivity
e Percentage of patients who were asked about their physical activity by their primary health care

provider

e Percentage of patients who report being given physical activity advice by their primary health care
provider

Diet (N=3)

e Prevalence of inadequate fruit and vegetable consumption (<5 servings of fruits and vegetables per
day)

e Percentage of patients who were asked about their diet by their primary health care provider

e Percentage of patients who report being given dietary advice by their primary health care provider

Alcohol Consumption (N=3)

e Prevalence of heavy drinking (=5 drinks on one occasion 212 times per year)

e Percentage of patients who were asked about their alcohol consumption by their primary health
care provider

e Percentage of patients who were given alcohol consumption advice

Depression (N=1)

e Percentage of patients who were asked about their mental health or emotional status by their
primary health care provider
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Hypertension (N=12)

Prevalence of treated or untreated hypertension (BP >140/90)

Percentage of patients who had their blood pressure measured by their primary health care
provider

Percentage of patients with hypertension (BP >140/90) who report taking their own blood pressure
Percentage of patients with hypertension (BP >140/90) who had kidney function screening (serum
creatinine, urine protein)

Percentage of patients with hypertension (BP >140/90) who have been screened for modifiable risk
factors (kidney function, fasting blood sugar, fasting lipid profile, blood pressure measurement,
obesity/overweight)

Percentage of patients with hypertension (BP >2140/90) who received lifestyle recommendations to
reduce blood pressure from their primary health care provider (reduce salt intake, healthy diet,
exercise, lose weight, quit smoking, limit alcohol consumption, reduce stress)

Percentage of patients with hypertension (BP >140/90) who made lifestyle changes following advice
of their primary health care provider (topics as above)

Percentage of patients with hypertension (BP >140/90) prescribed anti-hypertension medication
Percentage of patients with chronic kidney disease, hypertension (BP 2140/90), and proteinuria on
ACE inhibitor or ARB therapy

Self-reported blood pressure control (normal, borderline, high, or low) among patients with
hypertension

Measured blood pressure control among patients with hypertension (BP <140/90 for non-diabetics,
<130/80 for diabetics)

ED Visit rate for hypertensive emergencies among patients with hypertension

Diabetes (N=20)

e Prevalence of diabetes (Type | or Type Il)

e Percentage of patients with fasting blood glucose/HbA1c screening within past 36 months

e Percentage of diabetics who report self-monitoring their blood glucose levels

e Percentage of diabetics who had HbA1c testing at least twice in past 12 months

e Percentage of diabetics who had a full fasting lipid profile screening within the previous 36
months

e Percentage of diabetics who had nephropathy screening (e.g.. aloumin/creatinine ratio,
microalbuminuria) within the past 12 months

e Percentage of diabetics who report blood pressure measurement by primary health care
provider within the past 12 months

e Percentage of diabetics who had a foot examination within the past 12 months

e Percentage of diabetics who had obesity/overweight screening within the past 12 months

e Percentage of diabetics who had an eye examination within past 24 months

e Percentage of diabetics who report having lifestyle modifications (diet, physical activity, weight
control, stress management, smoking, alcohol consumption) discussed with them by their
primary health care provider
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Percentage of diabetics on anti-diabetic medications (oral agents and/or insulin)

Percentage of diabetics who report making lifestyle modifications after diagnosis of diabetes
(diet, physical activity, weight control, quit smoking, reduce alcohol consumption)
Percentage of diabetics with proteinuria or micro-albuminuria prescribed ACE-inhibitors
Percentage of diabetics referred for multidisciplinary care (nutritionist/dietician, podiatrist,
alternative medicine, nephrologist, diabetes specialist)

Percentage of diabetics who self-report glycemic control (well-controlled, borderline, high, or
low)

Percentage of diabetics who have achieved glycemic control (HbAlc <7%)

Percentage of diabetics who have their lipid levels controlled (LDL-C<2.0mmol/L)

Rate of ED visits for diabetes among diabetics

Rate of diabetic complications among diabetics (AMI, amputation above or below knee, began
chronic dialysis)

Dyslipidemia (N=8)

Prevalence of high lipid levels (total cholesterol >5.2mmol/L)

Percentage of men 240 and women 2 50 with a record of a full fasting lipid profile in the past 5
years

Percentage of patients who had an M, stroke who have been prescribed lipid lowering therapy
Percentage of patients who have diabetes who have been prescribed lipid lowering therapy
Percentage of patients who are hypertensive (2140/90 for non-diabetics, 2130/80 for diabetics)
who have been prescribed lipid lowering therapy

Percentage of patients with established CVD who have been given lifestyle recommendations to
reduce cholesterol by their primary health care provider

Percentage of patients with CVD who self-report lipid control status (normal, borderline, high, or
low)

Percentage of patients with established CVD who have their lipid levels controlled (LDL-C
<2mmol/L)

Atrial Fibrillation (N=7)

Prevalence of atrial fibrillation

Percentage of patients with atrial fibrillation on anticoagulant therapy (Warfarin or direct oral
anticoagulants)

Percentage of patients with atrial fibrillation on Coumadin who receive monthly International
normalized ratio (INR) monitoring

Percentage of time in therapeutic range among patients with atrial fibrillation on Coumadin (INR
2-3)

Percentage of patients with atrial fibrillation who have a stroke over 36 months (adjusted for
CHADS score)

Percentage of patients with atrial fibrillation who bleed over 36 months (adjusted for HASBLED
score)
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Rate of ED visits for atrial fibrillation among patients with atrial fibrillation over 36 months

Ischemic Heart Disease (N=12)

Prevalence of ischemic heart disease

Percentage of patients 2 40 years of age who received an ECG (screening)

Percentage of patients who received a global risk assessment for heart disease

Percentage of patients who had an MI/IHD who have been prescribed antiplatelet therapy
Percentage of patients who had an MI/ IHD who have been prescribed beta-blocker therapy
Percentage of patients who had an MI/ IHD who have been prescribed statin therapy
Percentage of patients who had an MI/IHD who have been prescribed ACE inhibitor or ARB or
Angiotensin Il Antagonist therapy

Percentage of patients who had an M|l who have been referred to cardiac rehab within 3 months
of event

Percentage of patients who had an MI/ IHD who have their blood pressure controlled (<140/90
for non-diabetics, <130/80 for diabetics)

Percentage of patients who had an MI/IHD whose cholesterol is controlled (LDL-C<2mmol/L)
Percentage of patients who had an MI/IHD whose angina is controlled (CCS Class I)

Rate of recurrent Ml hospital admission among patients who had an Ml

Heart Failure (N=8)

Prevalence of heart failure

Percentage of heart failure patients with left ventricular ejection fraction assessment by
Echocardiogram, Angiogram, Nuclear Medicine, or MRI

Percentage of heart failure patients prescribed beta-blocker therapy

Percentage of heart failure patients prescribed ACE-inhibitor or ARB therapy

Percentage of heart failure patients followed in a heart failure clinic

Percentage of heart failure patients with a dietary assessment by their primary health care
provider

Rate of emergency department visits for heart failure among heart failure patients over 36
months

Rate of hospital admission for heart failure among heart failure patients over 36 months

Stroke (N=7)

Prevalence of a history of stroke

Percentage of stroke patients who have received cognitive screening (using a standardized
screening tool, e.g.. MOCA)

Percentage of stroke patients taking or prescribed aspirin/antiplatelet therapy

Percentage of stroke patients prescribed statins

Percentage of stroke patients referred to outpatient stroke rehab within 3 months of event
Percentage of stroke patients followed in a secondary prevention stroke clinic

Rate of recurrent stroke among stroke patients over 36 months
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Primary Care Access (N=5)

Percentage of population with a primary health care provider

Percentage of population with continuous care from a primary health care provider

Percentage of patients who self-report satisfaction with their primary health care provider
Percentage of patients who report difficulties accessing routine/ongoing primary health care
Percentage of patients who report difficulties obtaining immediate after-hours care for a minor
health problem

Outcomes/Other (N=12)

Percentage of patients taking aspirin

Percentage of patients taking lipid-lowering agent

Percentage of patients taking other medications (diuretics, ARBs, calcium channel blockers,
nitrates)

Percentage of patients who received an influenza immunization

Percentage of patients who self-manage their chronic conditions (Diabetes, Hypertension, CHF,
Afib, Stroke, CAD)

Primary health care support for self-management of chronic conditions (Diabetes, Hypertension,
CHF, Afib, Stroke, CAD)

Percentage of patients with chronic conditions who reported having had enough time and
opportunity to ask questions in most visits with their primary health care provider

Percentage of patients who report having drug insurance

Percentage of patients who report having dental insurance

3-5 year cardiovascular event rate (acute myocardial infarction, stroke, congestive heart failure,
revascularization)

Hospitalization rate for cardiac ambulatory care sensitive conditions (diabetes, hypertension,
angina, stroke, CHF)

Cardiovascular and/or all-cause mortality rate(age and sex adjusted)
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Primary Prevention

Alternate Data

ID . . Numerator Denominator Exclusions Preferred Data Source Relevant Clinical Guideline
Indicator Topic Area Source(s)
Smoking (N=2)
Number of individuals in the
. Number of .
denominator who self-reported o . Survey (e.g., Canadian
X X X o individuals/primary .
SMK1 (Prevalence of smoking being/were identified as a . None Community Health Survey EMR C-CHANGE (Tobe et al., 2011)
X . healthcare patients, 20
current smoker, either daily or (CCHS))
. years of age and older
occasionally
Number of . X
o . o . Administrative Databases
Percentage of smokers| Number of individuals in the individuals/primary . K
i ) ) . ] (Physician Services, e.g., Survey (e.g.,
SMK2 [who received smoking| denominator who received [healthcare patients, age None . C-CHANGE (Tobe et al., 2011)
K . K . ] Ontario Health Insurance CCHS)
cessation counseling | smoking cessation counseling | 20 and older, who are
Plan (OHIP))
current smokers
Obesity (N=2)
Number of individuals in the Number of . 2096 ?anad|an clinical practice
i o i Individual was pregnant at guidelines on the management
. denominator who had a individuals/primary . . o
WHT1 | Prevalence of obesity . the time of body-mass Survey (e.g., CCHS) EMR and prevention of obesity in
measured or self-reported body{ healthcare patients age | .
index 230 kg/m? 20 and older index measurement adults and children (Lau et al.,
mass index > m
& 2007 CMAJ)
2006 Canadian clinical practice
. Number of individuals in Number of o P
Percentage of patients . X o i guidelines on the management
R . denominator who had their individuals/primary : .
WHT2 with height and K X R None EMR N/A and prevention of obesity in
. height and weight measured by | healthcare patients age .
weight measured . adults and children (Lau et al.,
a healthcare professional 20 and older
2007 CMAJ)
Hypertension (N=4)
Number of patients in the
denominator who have a . X
. . . Number of Administrative Databases
diagnosis of hypertension OR o i . . -
Prevalence of individuals/primary (Validated Disease EMR, Survey |CHEP 2016 Guidelines (Leung et
HTN1 K elevated blood pressure X None K .
hypertension healthcare patients 20 Algorithms, e.g., Ontario (e.g., CCHS) al., CJC)

(2140mmHg systolic or
>90mmHg diastolic) OR who
self-report having hypertension

years of age and older

Hypertension Database)
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Appendix 2. CANHEART Primary Prevention Performance Indicator Definitions

Percentage of patients

Number of patients in the
denominator who have had

Number of primary
healthcare patients age

Survey (e.g.,

CHEP 2016 Guidelines (Leung et

HTN2 | who had their blood K None EMR
their blood pressure measured 20 years of age and CCHS) al., CJC)
pressure measured )
by a healthcare professional older
Administrative Databases
Percentage of patients Number of patients in the ) (Prescription Medication
with hypertension denominator who were Number of primary Claims, e.g., Ontario Dru
) P ) ) : healthcare patients with ! g & EMR, Survey |CHEP 2016 Guidelines (Leung et
HTN3A taking 21 anti- prescribed/self-report taking at . None Benefit Database,
) . . hypertension, 20 years . . (e.g., CCHS) al., CJC)
hypertension least one anti-hypertension Validated Disease
- - of age and older ) .
medication medication Algorithms, e.g. Ontario
Hypertension Database)
Administrative Databases
Mean number of Medication Claims, e.g.,
antih :rtensive Mean number of Number of primary ( Oen'::;(::O;ru aIIZrZ:le:itg
. yp. antihypertensive medications |[healthcare patients with e . CHEP 2016 Guidelines (Leung et
HTN3B| medications taken R R X None Database, Validated EMR
. . taken among patients in the | hypertension, 20 years . ) al., CJC)
among patients with ) Disease Algorithms, e.g.
. denominator of age and older . .
hypertension Ontario Hypertension
Database)
Measured blood . . ) .
Patients with a diagnosis of
pressure control . . . . .
. Number of patients in the Number of primary diabetes (these patients
(<140mmHg systolic . . . . Al
denominator who had a blood [healthcare patients with | should be treated to attain CHEP 2016 Guidelines (Leung et
HTN4A and <90 mmHg A EMR N/A
diastolic) amon pressure measure <140mmHg | hypertension, 20 years blood pressures of al., CJC)
. ) & systolic and <90mmHg diastolic of age and older <130mmHg systolic and
patients with . .
. <80mmHg diastolic)
hypertension
Administrative Databases
Emergency . . S
Department visit rate Number of Emergency Number of primary (Emergency Medical CHEP 2016 Guidelines (Leung et
Department visits for healthcare patients with Services, e.g., NACRS, al., CIC) Rationale: Surrogate
HTN4B for hypertension P P None & N/A ) &

among patients with
hypertension

hypertension by patients in
denominator

hypertension, 20 years
of age and older

Validated Algorithms, e.g.
Ontario Hypertension
Database)

measure of blood pressure
control
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Appendix 2. CANHEART Primary Prevention Performance Indicator Definitions

Diabetes (N=6)

DIAl1

Prevalence of diabetes

Number of patients in the
denominator who have a
diagnosis of diabetes (Type | or
Type Il) based on a validated
administrative data algorithm,
recorded primary healthcare
provider diagnosis in the EMR,
or self-report

Number of primary
healthcare patients age
20 and older

None

Administrative Databases

(Validated Algorithms, e.g.

Ontario Diabetes
Database)

EMR, Survey
(e.g., CCHS)

Canadian Diabetes Association
Clinical Practice Guidelines
(Cheng et al., 2013 CanJ
Diabetes)

DIA2

Percentage of patients
age 40 and older who
had a full fasting blood
glucose or HbAlc
screening test in the
past 36 months

Number of patients in the
denominator who have had a
fasting blood glucose screening
or HbAlc screening within the
past 36 months

Number of primary
healthcare patients age
40 and older

Patients with a previous
diagnosis of diabetes

Administrative Databases
(Physician Claims, e.g.,
OHIP, Validated
Algorithms, e.g. Ontario
Diabetes Database-for
exclusion criteria)

EMR, Survey
(e.g., CCHS)

Canadian Diabetes Association
Clinical Practice Guidelines
(Cheng et al., 2013 CanJ
Diabetes)

Percentage of patients
with diabetes taking

Number of patients in the
denominator who are taking

Number of primary
healthcare patients with

Administrative Databases
(Medication Claims, e.g.,
Ontario Drug Benefit

Survey (e.g.,

Canadian Diabetes Association
Clinical Practice Guidelines

DIA3 None
anti-diabetic anti-diabetic medications (oral | diabetes (type | or type Database, Validated CCHS) (Cheng et al., 2013 Can J
medications agents or insulin) 1), age 20 and older Algorithms, e.g., Ontario Diabetes)
Diabetes Database)
Percentage of patients
with diabetes age 55 Administrative Databases
and older taking . . Number of primary (Medication Claims, e.g., Canadian Diabetes Association
. R Number of patients in the K R ) . L. . .
angiotensin- ) . healthcare patients with Ontario Drug Benefit Clinical Practice Guidelines
DIA4 X denominator who are taking K None K
converting enzyme . diabetes (Type | or Type Database, Validated (Cheng et al., 2013 Can J
o ACE-inhibitors or ARBs R . .
(ACE) inhibitors or 1), age 55 and older Algorithms, e.g., Ontario Diabetes)
angiotensin Il receptor Diabetes Database)
blockers (ARBs)
Administrative Databases
Percentage of patients ) ) Number of primary (Medication Claims, e.g. Canadian Diabetes Association
with diabetes age 40 Number of patients in the healthcare patients with Ontario Drug Benefit Clinical Practice Guidelines
DIAS & denominator who were P None & ! EMR

and older taking statin
medication

prescribed statins

diabetes (Type | or Type
1), age 40 and older

Validated Algorithms, e.g.
Ontario Diabetes
Databases)

(Cheng et al., 2013 CanJ
Diabetes)
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Appendix 2. CANHEART Primary Prevention Performance Indicator Definitions

Percentage of patients
with diabetes with

Number of patients in the
denominator whose most

Number of primary
healthcare patients age

Diabetics with no HbAlc
measurement, or those
with limited life expectancy
and high levels of

Administrative Databases
(Medication Claims, e.g.
Ontario Drug Benefit,

Canadian Diabetes Association
Clinical Practice Guidelines

DIA6 hemoglobin Alc recent HbAlc measurement 20 and older with . Validated Algorithms, e.g. EMR
. ) functional dependency (for o (Cheng et al., 2013 CanJ
controlled (HbAlc [(within the past 12 months) was| diabetes (Type | or Type ) Ontario Diabetes )
<7%) <7% ) whom less stringent HbAlc Database, Laboratory Diabetes)
- - targets of 7.1% to 8.5% !
Data)
may be used)
Dyslipidemia (N=4)
Number of patients in th
Prevalence of high um_ erotpatients in the ) Canadian Cardiovascular
. denominator who had a blood Number of primary . ) . . .
lipid levels (e.g., total ) Administrative Data Society 2012 Dyslipidemia
LIP1 test for total cholesterol where | healthcare patients age None EMR L
cholesterol (Laboratory Databases) Guidelines (Anderson et al.,
total cholesterol value was 20 and older
>5.2mmol/L) 2013 CJC)
>5.2mmol/L
Percentage of men
age 40 and older and Number of patients in the Number of primary Administrative Databases Canadian Cardiovascular
women age 50 and denominator who had a full [ healthcare patients age (Physician Services, e.g., Society 2012 Dyslipidemia
LIP2 R X None . N/A o
older who have had a | fasting lipid profile measured | 40 and older (men) and Ontario Health Insurance Guidelines (Anderson et al.,
full lipid profile in the within the past 5 years 50 and older (women) Plan (OHIP)) 2013 CJC)
past 5 years
Number of high risk
(defined by Framingham
Percentage of high- risk score > 20%, Administrative Databases Canadian Cardiovascular
risk Primary Number of patients in the patients with. LDL .>5.0 (Medica.tion Claims, e..g., So.ciet.y 2012 Dyslipidemia
prevention patients ) mmol/L, diabetic Ontario Drug Benefit Guidelines (Anderson et al.,
R . denominator who were R K EMR, Survey i .
LIP3 |taking statins (e.g. LDL ) i patients, or other None Database, Validated 2013 CJC); Canadian Diabetes
prescribed/self-report taking (e.g., CCHS)

>5.0 mmol/L, high
Framingham risk
score)

statins

definition of
cardiovascular risk)
primary healthcare
patients age 20 and
older

Algorithms, e.g. Ontario
Diabetes Database,
Laboratory Databases)

Association Clinical Practice
Guidelines (Cheng et al., 2013
Can J Diabetes)
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Appendix 2. CANHEART Primary Prevention Performance Indicator Definitions

Percentage of patients
taking statins who

Number of patients in the
denominator with most recent

Number of primary
healthcare patients age

Administrative Databases
(Medication Claims, e.g.,

Canadian Cardiovascular
Society 2012 Dyslipidemia

LIP4 | have their lipid levels X . None Ontario Drug Benefit EMR L
blood test showing LDL-C <2 20 and older taking Guidelines (Anderson et al.,
controlled (LDL-C . Database, Laboratory
mmol/L statins 2013 CJC)
<2mmol/L) Databases)
Atrial Fibrillation (N=3)
Administrative Databases
Number of patients in the ) (Hospitalization, e.g., CIHI- Canadian Stroke Best Practice
. . o . Number of primary - .
Prevalence of atrial | denominator with diagnosis of . DAD, Physician Recommendations, 2012-2013
AFIB1 N o e healthcare patients age None X EMR R R
fibrillation atrial fibrillation/hospitalization 20 and older Claims,e.g., OHIP, (Lindsay et al.,Canadian Heart
or ED visit for atrial fibrillation Emergency Medicine, e.g., and Stroke Foundation)
NACRS)
Administrative Databases
Percentage of patients (Hospitalization, e.g., CIHI-
with atrial fibrillation Number of patients in the Number of primary DAD, Physician Canadian Stroke Best Practice
AFIB2 on anticoagulant denominator prescribed healthcare patients age oY Claims,e.g., OHIP, EMR Recommendations, 2012-2013
therapy (warfarin or Warfarin or direct oral 20 and older with atrial Emergency Medicine, e.g., (Lindsay et al.,Canadian Heart
direct oral anticoagulant fibrillation NACRS, Medication and Stroke Foundation)
anticoagulant) Claims, e.g., Ontario Drug
Benefit Database)
Administrative Databases
Hospitalization, e.g., CIHI-
. Number of primary (Hosp . g.
Percentage of time in R DAD, Physician Claims, X .
> . . healthcare patients age Canadian Stroke Best Practice
therapeutic range (INR Number of patients in the ) A e.g., OHIP, Emergency )
X . 20 and older with atrial . Recommendations, 2012-2013
AFIB3 | 2-3) among patients | denominator whose average None Medicine, e.g., NACRS, EMR

with atrial fibrillation
on warfarin

INR test results was 2-3

fibrillation on warfarin
with at least one INR
test result

Medication Claims, e.g.,
Ontario Drug Benefit
Database, Laboratory

Databases)

(Lindsay et al.,Canadian Heart
and Stroke Foundation)

Access to Primary Care (N=2)
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Percentage of
individuals who have
visited a primary
healthcare provider

PC1

Number of patients in the
denominator who have visited
a primary healthcare provider

Number of primary
healthcare patients age
20 and older

None

Administrative Databases
(Physician Services, e.g.
OHIP)

Mean number of
primary healthcare
PC2 |visits per year (e.g. for
hypertension,
diabetes, etc.)

Number of visits to primary
healthcare providers per year

Number of primary
healthcare patients age
20 and older

None

Administrative Databases
(Physician Services, e.g.
OHIP)

EMR

Outcome Indicators (N=5)

Acute myocardial
o1 infarction rate (per
1,000 person-years)

Number of hospitalizations for
acute myocardial infarction
among patients in the
denominator

Person-years of follow-
up among individuals 20
years of age and older

None

Administrative Data
(Hospitalization e.g., CIHI-
DAD, other databases for
denominator population,

e.g. Registered Persons'
Database)

N/A

Stroke
(ischemic/hemorrhagi
c) rate (per 1,000
person-years)

02

Number of hospitalizations for
acute stroke (ischemic or
hemorrhagic stroke) among
patients in the denominator

Person-years of follow-
up among individuals 20
years of age and older

None

Administrative Data
(Hospitalization e.g., CIHI-
DAD, other databases for
denominator population,

e.g. Registered Persons'
Database)

N/A

Congestive heart

failure (requiring

03 hospitalization) rate

(per 1,000-person-
years)

Number of hospitalizations for
heart failure among patients in
the denominator

Person-years of follow-
up among individuals 20
years of age and older

None

Administrative Data
(Hospitalization e.g., CIHI-
DAD, other databases for
denominator population,

e.g. Registered Persons'
Database)

N/A
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Appendix 2. CANHEART Primary Prevention Performance Indicator Definitions
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04

Revascularization
(percutaneous
coronary intervention
(PCl) or coronary
artery bypass graft
surgery (CABG)) rate
(per 1,000 person-
years)

Number of revascularization
procedures performed among
patients in the denominator

Person-years of follow-
up among individuals 20
years of age and older

None

Administrative Data
(Hospitalization e.g., CIHI-
DAD, other databases for
denominator population,

e.g. Registered Persons'
Database)

N/A

05

Cardiovascular and/or
all-cause mortality
rate (per 1,000 person-
years)

Number of deaths/cardiac
deaths among patients in
denominator

Person-years of follow-
up among individuals 20
years of age and older

None

Administrative Databases
(Cause of Death
Databases, e.g. Ontario
Registrar General Death
Database, other
databases for
denominator population,
e.g. Registered Persons'
Database)

N/A
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