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Abstract

Chronic diseases have a major impact on populations and healthcare systems worldwide. Ad-
ministrative health data are an ideal resource for chronic disease surveillance because they are
population-based and routinely collected. For multi-jurisdictional surveillance, a distributed model
is advantageous because it does not require individual-level data to be shared across jurisdictional
boundaries. Our objective is to describe the process, structure, benefits, and challenges of a dis-
tributed model for chronic disease surveillance across all Canadian provinces and territories (P/Ts)
using linked administrative data. The Public Health Agency of Canada (PHAC) established the
Canadian Chronic Disease Surveillance System (CCDSS) in 2009 to facilitate standardized, national
estimates of chronic disease prevalence, incidence, and outcomes. The CCDSS primarily relies on
linked health insurance registration files, physician billing claims, and hospital discharge abstracts.
Standardized case definitions and common analytic protocols are applied to the data for each P/T;
aggregate data are shared with PHAC and summarized for reports and open access data initiatives.
Advantages of this distributed model include: it uses the rich data resources available in all P/Ts;
it supports chronic disease surveillance capacity building in all P/Ts; and changes in surveillance
methodology can be easily developed by PHAC and implemented by the P/Ts. However, there are
challenges: heterogeneity in administrative databases across jurisdictions and changes in data quality
over time threaten the production of standardized disease estimates; a limited set of databases are
common to all P/Ts, which hinders potential CCDSS expansion; and there is a need to balance com-
prehensive reporting with P/T disclosure requirements to protect privacy. The CCDSS distributed
model for chronic disease surveillance has been successfully implemented and sustained by PHAC
and its P/T partners. Many lessons have been learned about national surveillance involving jurisdic-

tions that are heterogeneous with respect to healthcare databases, expertise and analytical capacity,
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Introduction ing cardiovascular disease, cancer, chronic respiratory disease,
and diabetes (1). Mood and anxiety disorders are also common
(1). Surveillance of chronic diseases, which involves the sys-
tematic collection, analysis, interpretation, and dissemination
of data, is essential for strategic planning, program develop-

ment and healthcare system monitoring.

Chronic diseases are the leading causes of death and disability
worldwide. They place a large burden on both the individual
and society, while contributing substantially to healthcare use
and costs. In Canada, it is estimated that more than one in
five adults live with at least one major chronic disease, includ-
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Administrative health data are an excellent resource for
chronic disease surveillance. They are advantageous at a
macro level, to describe population trends in incidence and
prevalence, temporal and geographic variations, and outcomes
such as healthcare utilization and costs. Strengths include
their availability for entire populations over multiple years,
ability to be linked, and comprehensive coverage of many
chronic diseases. However, administrative data have limita-
tions including (2): potential coding errors and inconsistencies
(3), lack of information about behavioral risk factors, and bias
due to diagnosis misclassification (4).

A distributed model is an ideal approach to conduct multi-
jurisdictional chronic disease surveillance using administrative
data (5-8). Under a distributed model, data extraction and
analyses are conducted in each jurisdiction using common pro-
tocols; the model does not require the sharing of individual-
level data across jurisdictional boundaries; rather, only sum-
mary data are shared. A distributed model relies on local
expertise for data extraction and analysis, while benefitting
from the combined methodological expertise of participating
jurisdictions.

Distributed models have been used for other multi-
jurisdictional initiatives involving administrative health data
in Canada. The Canadian Network of Observational Drug
Effect Studies (CNODES) relies on prescription drug admin-
istrative databases from seven provinces, the US, and the UK
to conduct drug safety and effectiveness studies (9). The
Canadian Gastrointestinal Epidemiology Consortium uses a
distributed model to conduct cross-provincial studies involving
seven provinces; the focus of the research is on inflammatory
bowel disease and related conditions (10).

This paper describes the process, structure, benefits, and
challenges of the Canadian Chronic Disease Surveillance Sys-
tem (CCDSS), a well-established distributed model for chronic
disease surveillance. The CCDSS is also an effective partner-
ship amongst all of Canada’s provinces and territories (P/Ts)
and the Public Health Agency of Canada (PHAC). By shar-
ing information about this model, we hope to facilitate the
uptake of distributed models involving multiple partners for
chronic disease surveillance elsewhere.

Context for Chronic Disease Surveil-
lance in Canada

PHAC was established in 2004 to build capacity in Canada's
public health system to anticipate and respond effectively to
public health threats. The CCDSS was created in 2009 to
facilitate standardized, national estimates of chronic disease
prevalence, incidence, and health outcomes. It grew out of the
National Diabetes Surveillance System (NDSS), which was es-
tablished in 1999 as a collaborative network of provincial and
territorial (P/T) diabetes surveillance systems and supported
by Health Canada and then PHAC (11). The CCDSS rests on
the premise that a surveillance system requires standardized
data over time and across jurisdictions to facilitate decision-
making at national and P/T levels.

Surveillance Model

Data Sources

Canada has a system of universal health care, but the delivery
of services is a P/T responsibility. The collection and man-
agement of a P/T's administrative health data is primarily
undertaken using an information system developed specifically
for the P/T.

Comparable databases are available in all P/Ts for key
health services, including physician billings and public health
insurance registrations. Physician billing claims capture pa-
tient contacts with primary and specialist physicians. The
claims generally contain patient and physician information
(e.g., patient and physician identifiers, patient demograph-
ics, physician specialty), diagnosis codes, and services pro-
vided (12). Physician billing claims databases are a crucial
source of information for population-based health research
because the vast majority of individuals see a physician at
least once annually and the diagnosis codes generally have
good face validity (13). Health insurance registration files
capture dates of public health insurance coverage, death,
and demographic and geographic information for all eligible
P/T residents (14). Prescription drug dispensation claims,
which are found in many provinces, must follow national con-
tent standards (see https://www.pharmacists.ca/products-
services/pharmacy-claim-standard/).

Hospitalization data for all P/Ts are maintained by the
Canadian Institute for Health Information in the Discharge
Abstract Database and Hospital Morbidity Database (15).
Common abstraction forms, processes, and quality evaluation
methods are used for all jurisdictions.

The availability of both comparable databases (i.e., physi-
cian billing claims, health insurance registries) and common
databases (i.e., hospitalizations) for all P/Ts is a key compo-
nent of the CCDSS. Linkage of a P/T's health insurance reg-
istry, physician billing claims, and hospital discharge abstracts
provides the minimum set of data required for the CCDSS, al-
though other databases (e.g., prescription drug records) may
be used for surveillance of some chronic conditions, where their
inclusion is advantageous for identifying disease cases or out-
comes. In addition, a common structure is specified for each
of these databases, to facilitate implementation of the CCDSS
methodology.

Case Definitions

Chronic disease case definitions are another key component
of the CCDSS (see Table 1). A case definition is the set of
rules used to ascertain individuals with a specific chronic dis-
ease in administrative health data; it includes diagnosis codes
that are usually recorded with the International Classification
of Diseases (ICD), observation period (i.e., number of years)
required to ascertain a case, and other inclusion and exclusion
criteria (4). Case definitions are developed by CCDSS disease-
specific Working Groups comprised of clinicians, epidemiol-
ogists, and population health or health services researchers.
Systematic literature reviews, to identify published studies, are
often used by the Working Groups to initiate the process of
case definition development.

Validation studies are undertaken using clinical or other
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electronic data sources in selected P/Ts to assess the accuracy
of chronic disease case definitions. These studies produce esti-
mates of sensitivity, the probability of correctly detecting true
disease cases, and specificity, the probability of correctly de-
tecting non-disease cases. The positive predictive value (PPV)
of a case definition is also considered, in order to reduce the
probability that false positive cases will accumulate over time.
The validity of case definitions varies; diseases that do not have
clear diagnostic criteria or that require less engagement with
the healthcare system, such as arthritis and asthma (4;16;17),
tend to result in greater misclassification bias than conditions
that have clear diagnostic criteria and require frequent contact
with the healthcare system.

Feasibility studies are then initiated in selected P/Ts.
These studies are used to identify potential practical barriers
to implementing chronic disease case definitions (18;19).

Ongoing Surveillance and Data Quality

A national pilot study is implemented following feasibility stud-
ies, to trial the chronic disease case definition methodology in
all jurisdictions. SAS analytic code developed by PHAC is dis-
tributed to all P/Ts for implementation. If the national pilot
is successful, then the chronic condition is moved into ongoing
surveillance.

Data quality surveys are also routinely conducted as part
of the surveillance process, to identify database characteristics
that may result in biased disease estimates over time or across
P/Ts, or otherwise affect implementation of the analytic code.
These surveys address a variety of topics, such as the availabil-
ity, timeliness, and completeness of elements of administrative
data. Data quality is assessed using a variety of methods, in-
cluding validation studies and narrative reports about changes
in data coding practices from P/T administrative staff. This
information provides contextual information for interpretation
of P/T prevalence or incidence estimates. A Data Quality
Working Group was established in 2016 to synthesize this data
quality information and conduct ad hoc studies. For example,
a current topic of exploration is the completeness of physician
claims databases for case ascertainment. Physicians who are
paid on a fee-for-service basis must submit all of their billing
claims to their P/T ministry of health; however, physicians
who are paid using an alternative form of remuneration may
not consistently submit parallel “shadow” billing claims and
this can result in gaps in completeness over time and across
P/Ts (20;21). As well, in rural communities, alternate health-
care providers (e.g., advanced practice nurses) may not submit
billing claims, which can further exacerbate the challenges of
physician billing claims database completeness.

Aggregate data produced in each P/T are approved by
both the Science and Technical Committees. These sum-
mary data are then submitted to PHAC for further analysis
and reporting. Data are typically reported as annual age- and
sex-standardized incidence and prevalence rates; age- and sex-
specific rates are typically also provided.

Surveillance is ongoing for many chronic diseases. Dia-
betes was the first condition for which surveillance was ini-
tiated; it began in 1999 (22). This was followed, in 2010,
by hypertension and use of health services for mental illness
(mood and anxiety disorders, and an omnibus definition of
mental illness) (23-26). Subsequently, surveillance of chronic

respiratory disease (i.e., chronic obstructive pulmonary disease
and asthma) was initiated in 2012. Surveillance of cardio-
vascular conditions, including ischemic heart disease, acute
myocardial infarction, and heart failure, was also initiated
in 2012 (27). Osteoporosis and related fracture surveillance
began in 2013 (18). Surveillance of Parkinsonism (includ-
ing Parkinson’s disease) being in 2014 and multiple sclero-
sis, stroke and epilepsy in 2015. Surveillance of dementia
(including Alzheimer's disease), schizophrenia, osteoarthritis,
gout/crystal arthropathies, rheumatoid arthritis and juvenile
idiopathic arthritis began in 2017 and use of health services
for arthritis in 2018. Feasibility studies or national pilots have
now been conducted for economic costs of chronic disease and
multimorbidity (28).

Roles, Information Exchange, and Capacity
Building

PHAC's roles and responsibilities include establishing mem-
orandums of agreement (MOAs) with each P/T regarding
funding and provision of summary data, administrative and
coordination activities associated with development of chronic
disease case definitions and maintenance of the CCDSS, and
support for implementation of standardized protocols for ex-
traction and analysis of data. PHAC also compiles and reports
on national data.

The funding PHAC provides to the P/Ts through MOAs
enables the hiring of one full-time employee in each P/T who
is responsible for running the SAS analytic code, participating
on committees, and engaging in related activities. This sys-
tem costs less than it would to establish, staff, and maintain
chronic disease registries in each P/T.

The P/Ts identify and assign technical resources to imple-
ment standardized protocols for data processing, implement
and maintain the CCDSS, produce data for national reporting,
reconcile data provided to PHAC to ensure its consistency and
accuracy, and create regional reports in accordance with P/T
priorities for chronic disease surveillance. Figure 1 details the
processing and flow of data and information between PHAC
and the P/Ts.

The Technical Committee, which is comprised of repre-
sentatives from PHAC and the P/Ts, is responsible for over-
seeing the implementation of the analytic process within each
P/T. The members of this Committee participate in the de-
sign, development, and operation of SAS analytic code. The
Committee also makes recommendations to PHAC on how to
maintain and improve the system and interpret the results.

The Science Committee, which is comprised of P/T repre-
sentatives and scientific experts from academia, reviews feasi-
bility studies, reviews and approves methods for constructing
chronic disease case definitions and other measures required
for ongoing surveillance (e.g., measures of comorbid condi-
tions, health service use and costs), and provides oversight
for issues of data quality, and priorities and opportunities for
validation activities.

Dissemination of CCDSS data occurs in many forms, in-
cluding peer-reviewed publications, electronic reports, and
web-based open data resources. Disease-specific reports are
produced on a routine basis. Special reports are produced on
an ad hoc basis. Fact sheets, which provide highlights about
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current results, are shared broadly. Web-based tools facili-
tate the analysis of publicly-available data. PHAC has created
Data Cubes, interactive open data resources that enable users
to create tables and figures via their web browser (https:
//infobase.phac-aspc.gc.ca/cubes/index-eng.html).

Innovations

The CCDSS is an important resource to describe the burden
and impact of chronic disease in Canada. However, it has also
provided the foundation to track additional chronic diseases,
pursue methodological studies, and conduct and establish P/T
programs and surveillance initiatives. For example, the Que-
bec Integrated Chronic Disease Surveillance System incorpo-
rates many of the features of the CCDSS, including adminis-
trative health data and case definition methodology, to sup-
port surveillance about the health of the population for the
province of Quebec (29). Methodological studies about the
quality of physician billing claims data in Newfoundland and
Labrador (30;31) led to cross-provincial investigations to eval-
uate the impact of data quality on bias in disease prevalence
estimates (20). The NDSS and CCDSS infrastructure was
used as the basis for creating electronic chronic disease reg-
istries in the provinces of Alberta and British Columbia. The
work also led to the creation of the Alberta Diabetes Surveil-
lance System and the production of a series of atlas reports
about the burden of diabetes and associated comorbid condi-
tions (32). Information and expertise resulting from CCDSS
participation has been used in the development and evalua-
tion of programs and policies for P/Ts. CCDSS information
was used to inform development of the Prince Edward Island
(PEI) Wellness Strategy (33) and is being used in the devel-
opment of a PEI Health Profile to examine the relationships
between social determinants of health and chronic conditions.
CCDSS funding, case definitions, and analytic techniques were
also used to evaluate the effect of anti-smoking legislation on
hospitalizations in PEI (34).

Multimorbidity, the co-occurrence of two or more chronic
conditions, has been examined as an area for future develop-
ment of the CCDSS. This has necessitated research to explore
methods to combine information from the individual chronic
diseases that currently are a part of ongoing surveillance (28).
Life expectancy in chronic disease populations has been com-
pared using different approaches, including estimates produced
using CCDSS methods (35).

New methodological developments have been published,
leading to their use in other jurisdictions. Ellison et al. (2)
explored different national data sources to define the de-
nominator for estimating prevalence and incidence. Multi-
ple approaches to accurately measure hypertension incidence
and prevalence, including comparisons with approaches based
on CCDSS methods (36;37), have been investigated; stud-
ies about different approaches are important for clarifying the
strengths and limitations of alternative population-based data
sources for disease surveillance.

Validation studies to define neurological conditions have
been supported by PHAC (38-41). These validation studies
have led to further investigations about the impact of air pollu-
tion on disease incidence; this research has included microsim-
ulation modelling to predict epidemiologic and economic im-
pact of diseases (42;43).

Finally, a key innovation of the CCDSS was the devel-
opment of common analytic protocols, the suite of software
programs that are run, largely unmodified, in each jurisdic-
tion. This is an important step beyond the sharing and lo-
cal adaptation of paper-based analytic protocols, which are
time-consuming and prone to error. The common protocol
also overcame any disadvantage in participation that might
have arisen for jurisdictions that did not have the local ca-
pacity to do the required analyses. This, in combination with
chronic disease case definition developments, makes it possi-
ble for PHAC to quickly create and distribute new surveillance
tools, addressing both local and national information needs.

Discussion

The key features, benefits, and limitations of the CCDSS dis-
tributed model for surveillance are summarized in Table 1. The
CCDSS model is a partnership that respects the data privacy
legislation and data sharing agreements that exist in the P/Ts.
It builds on capacity within PHAC and the P/Ts to develop
and implement the surveillance methodology.

Chronic disease surveillance systems in other countries
have often relied on population-based survey data to mea-
sure prevalence and outcomes (44). While survey data have
a number of strengths, including the ability to monitor be-
havioral risk factors and clinical outcomes, they are based on
self-report data prone to recall bias, typically cannot be used to
estimate incidence rates, and are expensive and time consum-
ing to conduct. Survey data are also prone to selection biases
and non-response errors. A recent comparison between the
CCDSS and other population-based data sources revealed that
the CCDSS produces higher prevalence estimates of hyperten-
sion when compared to self-report data from the Canadian
Community Health Survey and clinical data from the Cana-
dian Health Measures Survey (36).

Challenges to the implementation and long-term mainte-
nance of the CCDSS distributed model for disease surveillance
include heterogeneity in healthcare databases across P/Ts,
changes in data quality over time, the CCDSS' reliance on
the minimum set of data elements available in all P/Ts, and
balancing disclosure guidelines with comprehensive reporting
of the data. Limitations, including poor measurement validity
of disease diagnosis codes for some chronic conditions (45)
and the potential for changes in measurement validity of diag-
nosis codes over time, must be continually addressed to ensure
the scientific rigor of the CCDSS methodology.

Conclusions

The CCDSS provides a foundation for many population health
initiatives in Canada. While the CCDSS has grown sub-
stantially in scope and methodology since its inception, chal-
lenges remain, particularly those related to the heterogeneity
and quality of administrative health data. Further develop-
ment of the CCDSS will benefit from the exploration of other
population-based electronic data sources that are routinely col-
lected and consistently available in all Canadian jurisdictions,
such as electronic medical records (46;47). Continued cross-
jurisdictional comparisons of administrative health databases
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will also strengthen the system. The CCDSS is a unique re-
source that has contributed substantially to strengthening pub-
lic health in Canada.
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Figure 1: Data Processing and Use in the Canadian Chronic Disease Surveillance System (CCDSS)
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Data processing has four main steps:

Step 1: Collect data — PHAC develops the data request and issues a call for data to the provinces and territories (P/Ts);
this call is distributed to the Technical Committee members. The P/Ts collect the required information from admin-
istrative health databases using data processing software provided by PHAC to the Technical Committee members.

Step 2: Define and identify cases — The P/Ts apply definitions to the administrative data to identify chronic disease cases.
The data are reconciled internally and with other data sources to ensure consistency and accuracy of the information.

Step 3: Create registry — The output from the case definitions is processed by incorporating it into registries, which include
one record per person per fiscal year for each P/T.

Step 4: Produce outputs — Each P/T submits aggregate information, compiled from the registries, to PHAC. The aggregate
data are analyzed by PHAC. National and P/T data products are prepared.
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Table 1: Selected CCDSS Case Definitions

Condition Ages Case Definition ICD-9 (CM) ICD-10- DSM Notes, Exclusions, and Validation
(years) Codes CA Codes References
Codes
Diabetes (type 1+ 1+ hospitalizations 250 E10; E11, Excludes gestational diabetes in
1 and type or 24+ physician E12; E13; women age 10-54 120 days preceding
2 combined, claims within two El4 or 180 days after hospital records
gestational years containing any of the following codes:
diabetes  ex- ICD-9: 641-676, V27; ICD-10: O1,
cluded) 021-95, 098, 099, 737
Validation Studies: (48;49)
Use of health 1+ 14+ hospitalizations 290-319 F00-F99 290-319; Diagnosis codes include dementia Val-
services for or 14+ physician 607; 608; idation Studies: (50)
mental illness claims within one 625
year
Use of health 1+ 14+ hospitalizations  296; 300; 311 F30-F42; 296; 300; Validation Studies: (50)
services for or 14 physician F44-F48; 311
mood and anx- claims within one F68
iety disorders year
Asthma 1+ 1+ hospitalizations 493 Ja5; J46 Validation Studies: (51;52)
ever or 2+ physi-
cian claims within
two years
Chronic  ob- 35+ 1+ hospitalizations 491; 492; 496  J41; J42; Validation Studies: (51)
structive or 14 physician J43; Ja4
pulmonary claims ever
disease
Hypertension, 20+ 14 hospitalizations  401; 402; 110; 111; Excludes pregnancy-induced hyper-
pregnancy- or 2+ physician 403; 404; 405 112: 113, tension in women age 20-54 120 days
induced hy- claims within two 115 preceding or 180 days after hospital
pertension years records containing any of the follow-
excluded ing codes: ICD-9: 641-676, V27; ICD-
10-CA: 01, 021-95, 098, 099, Z37
Validation Studies: (53)
Ischemic heart 20+ 14 hospitalizations 410; 411; 120; 121; Validation Studies: (54)
disease or procedure codes 412; 413; 122; 123;
or 24+ physician 4141 124; 1251
claims within one
year
Acute myocar- 20+ 14 hospitalizations 410 121; 122 Hospital ICD codes were validated by
dial infarction within one year the Canadian Institute for Health In-
formation
Heart failure 404+ 1+ hospitalizations 428 150 Validation Studies: (55)

or 2+ physician
claims within one
year

Note: DSM: Diagnostic and Statistical Manual of Mental Disorders; ICD: International Classification of Diseases

T The following procedures are also included: Percutaneous coronary intervention and coronary artery bypass graft coded in ICD-9-
CM: 36.01; 36.02; 36.05; 36.10; 36.11; 36.12; 36.13; 36.14; 36.15; 36.16; 36.17; 36.19, the Canadian Classification of Diagnostic,
Therapeutic and Surgical Procedures: 48.02; 48.03; 48.11; 48.12; 48.13; 48.14; 48.15; 48.16; 48.17; 48.19, and the Canadian
Classification of Health Interventions: 1.1J.50; 1.1J.57.GQ; 1.1J.54; 1.1J.76.
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Table 1 Continued: Selected CCDSS Case Definitions

Condition Ages Case Definition ICD-9 (CM) ICD-10- Notes, Exclusions, and Validation
(years) Codes CA References
Codes
Stroke 204+ 14 hospitalization Hospital: G45.x Validation Studies: (56)

Dementia, 65+
including

Alzheimer's

disease

Osteoporosis 40+

or 24 physician
claims within one
year

1+ hospitalizations
or 3+ physician
claims within  two
years, with at least
30 days between
each claim; or 1+
drug prescriptions

1+ hospitalizations
or 14+ physician
claim ever

362.3x; 430; (exclude
431; 433.x1; G45.4);
434 x1 or H34.0;
434; 435.x; H34.1;
436. 160.x;
Physician: 161.x;
430; 431; 163.x
434; 435, (exclude

436. 163.6);
164
Hospital: G30; FOO;

046.1; 290.0; FO1; FO2;
290.1; 290.2; FO03
290.3; 290.4,

294.1; 294.2;

331.0; 331.1;

3315 (or
331.82 in
ICD-9-CM).
Physician:

290; 331

Hospital: 733  MB80;
Physician: M81
733

For the drug criterion: Drug iden-
tification  numbers  corresponding
to DONEPEZIL; RIVASTIGMINE;
GALANTAMINE; MEMANTINE are
used to identify cases.

Validation Studies: (40)

Validation Studies: (57)

Note: DSM: Diagnostic and Statistical Manual of Mental Disorders; ICD: International Classification of Diseases

10



Lix, LM et. al. / International Journal of Population Data Science (2018) 3:3:5

Table 2: Features, Benefits, and Challenges of the Canadian Chronic Disease Surveillance System (CCDSS)

Features

Benefits

Challenges

National and subpopulation (i.e., age,
sex, geography) incidence and prevalence
estimates are produced using a standard-
ized methodology.

Longitudinal estimates of prevalence, all-
cause mortality, and incidence enable
comparisons over time.

The CCDSS respects the data custodial
responsibilities of the P/Ts.

Routine data quality surveys facilitate in-
terpretation of estimates.

Federal and P/T experts contribute their
knowledge and expertise on an ongoing
basis.

Changes in case ascertainment methodol-
ogy are made by PHAC, which limits the
potential for inconsistencies in methodol-

ogy.

Technical expertise to develop the
methodology is not required in each P/T.

Methods to initiate surveillance of new
chronic diseases uses a collaborative
model.

Data analyses and report preparation are
facilitated by PHAC.

Surveillance capacity building occurs in
all P/Ts.

Heterogeneity in administrative health
databases across P/Ts can affect accu-
racy of disease estimates. Changes in the
quality of administrative data over time
(i.e., diagnostic accuracy) may also affect
disease estimates.

The CCDSS relies on the minimum set
of data elements common to all P/Ts,
which may not always represent the opti-
mal data elements for case ascertainment.

Disclosure rules are specific to each P/T,
which may result in differences in release
of information across jurisdictions.

There are ongoing concerns about the
quality (i.e., completeness and accuracy)
of administrative health databases.

Notes: PHAC: Public Health Agency of Canada; P/T: province and territory
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