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Abstract

Introduction: With the growing burden of chronic diseases, surveillance will play an

essential role in improving their prevention and control. The Institut national de santé

publique du Québec has developed an innovative chronic disease surveillance system,

the Quebec Integrated Chronic Disease Surveillance System (QICDSS). We discuss the

primary features, strengths and limitations of this system in this report.

Methodology: The QICDSS was created by linking five health administrative databases.

Updated annually, it currently covers the period from January 1, 1996, to March 31,

2012. The operational model comprises three steps: (1) extraction and linkage of health

administrative data according to specific selection criteria; (2) analysis (validation of

case definitions essentially) and production of surveillance measures; and (3) data

interpretation, submission and dissemination of information. The QICDSS allows the

surveillance of the following chronic diseases: diabetes, cardiovascular diseases,

respiratory diseases, osteoporosis, osteoarticular diseases, mental disorders,

Alzheimer’s disease and related disorders. The system also lends itself to the analysis

of multimorbidity and polypharmacy.

Results: For 2011–2012, the QICDSS contained information on 7 995 963 Quebecers

with an average age of 40.8 years. Of these, 95.3% met at least one selection criterion

allowing the application of case definitions for chronic disease surveillance. The actual

proportion varied with age, from 90.1% for those aged 19 years or less to 99.3% for

those aged 65 years or over.

Conclusion: The QICDSS provides a way of producing population-based data on the

chronic disease burden, health services and prescription drug uses. The system

facilitates the integrated study of several diseases in combination, an approach rarely

implemented until now in the context of population surveillance. The QICDSS possesses

all the essential features of a surveillance system and supports the dissemination of

information to public health decision-makers for future actions.

Keywords: surveillance, chronic diseases, health administrative databases, surveillance

model, public health

Introduction

According to the World Health

Organization1 and the United Nations,2

the chronic disease burden is increasing

and will continue to grow. Strategies for

preventing and controlling chronic dis-

eases are necessary to address this burden,

and the development of surveillance plays

a fundamental role.3 Surveillance data

contribute to identifying population sub-

groups affected by chronic diseases (or at

high risk of developing such diseases) and

help to determine their needs. Surveillance

data can also guide the implementation of

prevention programs and facilitate the

planning of health care services and orient

public health priorities.

Chronic diseases warrant enhanced surveil-

lance4 in Quebec because the aging popula-

tion in this province entails a heavy burden

on the health care system. This is especially

true for the most prevalent, disabling, or

early death associated chronic conditions

such as diabetes, cardiovascular diseases,

respiratory diseases, osteoarticular diseases,

osteoporosis, mental disorders, Alzheimer’s

disease and related disorders. To tackle this

issue, the Ministère de la Santé et des

Services sociaux (MSSS) du Québec has

mandated the Institut national de santé

publique du Québec (INSPQ) with the task

of overseeing chronic disease surveillance

in the province using health administrative

data.
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In a universal health care system like the

one in Quebec, health data collected for

administrative purposes constitute a valu-

able source of information for chronic

disease surveillance.5 Such data allow the

calculation of accurate and reliable mea-

sures,6,7 continuously and systematically.

Furthermore, linking several databases

makes it possible to study various health-

related outcomes, including the use of

health care resources. Data mining is

practical, relatively simple, accessible and

cost effective. As the databases are popula-

tion-based, biases associated with sample-

based studies (particularly selection, recall

and non-response biases) are minimized.8,9

However, since these types of databases

are designed for administrative purposes,

their use in epidemiological surveillance

requires the application of rigorous quality

standards.

This is why the INSPQ created the Quebec

Integrated Chronic Disease Surveillance

System (QICDSS). In this paper, we look

at the system’s content, strengths, limita-

tions and potential uses. An integrated

approach was deemed necessary to address

both traditional surveillance objectives for

individual diseases but also newer

approaches such as the combination of

several diseases. Like the other provinces

and territories in Canada, Quebec partici-

pated in the National Diabetes Surveillance

System (NDSS), a system created to address

information gaps about prevalence and

consequences of diabetes in Canada.10-12

Quebec has been able to apply NDSS

methodology for the surveillance of other

chronic diseases, particularly within the

Canadian Chronic Disease Surveillance

System (CCDSS).

Methods

Data sources

The QICDSS data are extracted from five

linked health administrative databases

that are updated annually. As illustrated

in the upper part of Figure 1, these data

sources are the health insurance registry

(Fichier d’inscription des personnes assu-

rées [FIPA]), the hospitalization database

(MED-ÉCHO - Maintenance et exploita-

tion des données pour l’étude de la

clientèle hospitalière), the vital statistics

death database, the physician claims

database, and the pharmaceutical ser-

vices database (for persons aged 65 and

older). Of the many variables in these

databases, only those relevant to chronic

disease surveillance have been integrated

into the QICDSS. The health insurance

number (HIN) constitutes the key for

linking data. The data available in fall

2013 covered the period of January 1,

1996, to March 31, 2012, with the excep-

tion of the death database (up to December

31, 2009).

N The health insurance registry, which is

administered by the Régie de l’assu-

rance maladie du Québec (RAMQ),13

contains demographic and geographic

records on people who have a valid

and active HIN, as well as data about

FIGURE 1
QICDSS Operational Model

Publications

Diabetes

Alzheimer’s and related diseases

Respiratory diseases

Mental disordersTotal burden

Cardiovascular diseases

Osteoarticular diseases

Osteoporosis

Source data
Statisticians

Analysts

Deaths

INTERPRETATION, SUBMISSION AND DISSEMINATION OF
INFORMATION

MEASURES ANALYSIS AND PRODUCTION

*Selected individuals only

Hospita-
lizations

Pharma-
ceutical
services*

Medical
services*

Health
insurance
registry

EXTRACTION AND LINKAGE

Surveillance des maladies
chroniques collection
Methodological reports
Scientific articles

Indicators
for Infocentre

de santé publique

Unique
identifier

Abbreviation: QICDSS, Quebec Integrated Chronic Disease Surveillance System.

$227 Vol 34, No 4, November 2014 – Chronic Diseases and Injuries in Canada



their eligibility and admissibility to the

province’s public health and drug

insurance plans.

N The hospitalization database (MED-

ÉCHO) contains information on inpatient

discharges from Quebec hospitals that

provide general or specialized care. The

data cover acute care and day surgeries

and relate 1) to the hospital stay itself

(location, duration, patient origin and

destination); 2) diagnoses (at admission,

primary diagnosis, secondary diagnoses,

and cause-of-death diagnosis); 3) ser-

vices (described according to location

[room], medical specialty or diagnosis);

4) intensive care; and 5) interventions

(therapeutic, diagnostic, surgical and

obstetric). Diagnostic codes are based

on the International Classification of

Diseases, 9th Revision (ICD-9) up to

March 31, 2006, and the Canadian

enhancement of the tenth revision

(ICD-10-CA) thereafter. ICD-10-CA lists

as much as 25 secondary diagnoses,

versus 15 in ICD-9. Intervention codes

are based on the Canadian Classification

of Diagnostic, Therapeutic and Surgical

Procedures (CCP), in conjunction with

ICD-9, and the Canadian Classification of

Health Interventions (CCI), in conjunc-

tion with ICD-10-CA. The number of

interventions in the CCP is 10, while the

CCI has 20. Medical registrars are

responsible for encoding the data pro-

vided by physicians.

N The vital statistics death database

records all deaths of Quebecers, includ-

ing those that occur outside the province.

The records are submitted by physicians

who report deaths or by coroners, and

include the date, primary cause of death

and, since January 1, 2000, up to 10

contributing causes. Before that date,

only one additional cause could be

entered for deaths attributable to an

external cause. Cause-of-death codes

are based on the ICD, with January 1,

2000, being the transition date from

ICD-9 to ICD-10 codes.

N The physician claims database collects

data related to fee-for-service billings,

that is, the payment claims that health

professionals submit to the RAMQ.

Each record includes the code asso-

ciated with the service rendered and

optionally, in 91% of claims submitted

between 1996–1997 and 2011–2012,

the most relevant ICD-9 diagnostic

code. Also included are data on health

professionals themselves (treating or

referring professionals) and the loca-

tion where the service was provided.

N The pharmaceutical services database

centralizes prescription drug claims

submitted under the public drug insur-

ance plan. Data related to private

insurance plans (which cover a signifi-

cant portion of the Quebec population)

are not included. This database covers

over 90% of people aged 65 years or

older as Quebec senior citizens are

automatically covered (data on seniors

covered by a private plan or living in

long-term care facilities are not

included). The records include pre-

scription drugs information (drug code,

dose, number of renewals, duration of

treatment, etc.) and health profes-

sionals information (prescriber’s class

and specialty).

Since these databases contain little socio-

economic information, the QICDSS incor-

porates the material and social deprivation

index, an ecological substitute of the

socioeconomic status developed by the

INSPQ.14 Combining six indicators from

the Canadian census at the dissemination

area (DA) level (the smallest geographical

unit for which census data are produced),

this index is attributed to each individual

through a correspondence file linking DAs

and six-character postal codes in the FIPA.

The six indicators are 1) the proportion of

people who do not have a high-school

diploma; 2) the employment-to-popula-

tion ratio; 3) the average personal income;

4) the proportion of widowed, separated

or divorced people; 5) the proportion of

people living alone; and 6) the proportion

of single-parent families. The first three of

these indicators relate to the material

dimension of the deprivation index, while

the rest relate to the social dimension.14

Operational model

The QICDSS operational model (Figure 1)

is structured around three steps linked to

one of the three components of surveil-

lance systems: data extraction and link-

age, measures analysis and production,

and interpretation and dissemination of

information. Since a description of this

model has been published elsewhere,15 we

will only include a brief description here.

Extraction and linkage of health
administrative data
The INSPQ receives, for the selected

variables, anonymous unique identifiers

and complete individual information for

the entire Quebec population for three of

the databases (FIPA, hospitalizations and

deaths). Due to access-to-information

restrictions, individual information from

the other two databases is limited to

people who are at risk for at least one of

the chronic diseases studied. These people

are identified using selection criteria that

relate to diagnostics, medical acts, hospi-

tal procedures and pharmaceutical codes.

In order to obtain historical data, selection

criteria about those at risk are also applied

when extracting data from the mortality

and hospitalization databases. The diag-

nostic or cause-of-death codes list used for

the patient selection is presented in

Table 1. The pharmaceutical, medical act

and hospital intervention codes are avail-

able upon request.

At INSPQ, some criteria are applied to the

FIPA to create the QICDSS insurance

registry: data of an individual inscribed

in the FIPA for the year under considera-

tion are preserved if the eligibility and

admissibility criteria of this individual are

met for at least one day during the year in

question (that is to say that his HIN is in

effect). Periods of ineligibility are asso-

ciated with death, emigration, the transi-

tion period prior to immigration, or an

absence of more than six months from the

province. Also excluded are periods of

inadmissibility during which a person

does not have an active health insurance

card. However, in order to obtain popula-

tion counts that approximate official

demographic data, the admissibility criter-

ion is not applied to women aged 18 to 25

years and to men aged 18 to 29 years, as

many people in these age groups do not

renew their health insurance card. We

should emphasize that most of the Quebec

population is included in the FIPA regis-

try. Therefore, this registry can be used as

a population-counting tool, as its data are

similar to the official demographic data

published by the Institut de la statistique

du Québec.16
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The process of creating the QICDSS and

data access both meet stringent standards

of security and privacy. Government

bodies in legal possession of the databases

(RAMQ and MSSS), the public health ethics

committee and the Commission d’accès à

l’information du Québec evaluated and

approved the creation process. The data

are stored on a secure server at the INSPQ.

Access to data is logged and is limited to

authorized personnel of the Chronic

Disease and Injury Surveillance Unit

according to different levels of access.

Measures analysis and production
People with chronic diseases are identified

using case definitions specific to each

disease. Validation studies are essential

in order to select case definitions that will

minimize classification errors. Table 2

shows a few examples of case definitions

applied to the QICDSS databases and their

respective validation studies.17-21

Thanks to its extensive coverage of the

Quebec population, the QICDSS data can

be used to describe the scope of chronic

diseases at the provincial and regional

levels according to various determinants

(age, sex, deprivation), as well as to

analyze trends and make projections. An

integrated approach facilitates the devel-

opment of new indicators for disease

outcomes (excess mortality, rate of com-

plications); it also enables comparisons of

hospital services use between people who

suffer from a chronic disease and those

who do not, and helps the analysis of

disease continuums and care trajectories.

In addition to conventional surveillance

measures, the QICDSS can also produce

innovative ones, such as multimorbidity

and polypharmacy measures.

Interpretation, submission and
dissemination of information
Data interpretation and knowledge transfer

are essential components of surveillance.5,22

QICDSS dissemination modes include the

transmission of aggregate data to various

public health stakeholders (particularly the

regional public health authorities) through

the secure Internet site of the Infocentre de

santé publique du Québec, the transmission

of summary aggregated data to the Public

Health Agency of Canada through CCDSS,

and the publication of various documents

(for example, thematic series, such as the

Surveillance des maladies chroniques collec-

tion, methodological reports and scientific

articles).

Results

The first QICDSS data transmission to the

INSPQ, conducted in 2010, covered the

period from January 1, 1996, to March 31,

2009. Since then, the system has been

updated annually, every summer. Thus, in

the fall of 2013, the QICDSS’ coverage

extended until March 31, 2012.

Table 3 shows various characteristics of

the population of the QICDSS insurance

registry. In fiscal year 2011–2012, 99.1%

(n = 7 995 963) of the Quebec popula-

tion16 was eligible and admissible to the

RAMQ health insurance (average age 40.8

years). The proportion of the population

aged 65 years and older was 16.0%. This

proportion increased between 2001–2002

and 2011–2012. More than half of the

people in this age group were women

(56.2%) and 89.9% were enrolled in the

drug insurance plan. Close to half of all

Quebecers lived in the Montréal Census

Metropolitan Area (48.2%). The rural

population is the only population seg-

ment that has tended to decrease slightly

over time. Between 2.5% (2001–2002)

and 1.3% (2011–2012) of the population

was not associated with any geographical

area due to a missing or erroneous postal

code. While the proportion of people

enrolled in the drug insurance plan

decreased slightly between 2001–2002

and 2011–2012, their actual number

increased.

People potentially affected by at least one

of the studied chronic diseases were

selected from the various health adminis-

trative databases according to several

criteria. Table 4 shows the number and

proportion of individuals who met at least

one selection criterion, by age and year. A

large proportion of the population can be

found in the QICDSS, particularly in older

age groups, given the higher prevalence of

many chronic diseases in these age groups

and the selection criteria that were

applied. In 2001–2002, 97.9% of people

listed in the registry met at least one

criterion, a proportion that rose to 99.7%

TABLE 1
List of diagnostic or cause-of-death codes used to select individuals potentially affected by a chronic disease in QICDSS

Disease ICD-9 ICD-10-CA/ICD-10

Diabetes 250; 648.0; 648.8; 790.2 E10–E14; O24; O99.8; R73

Cardiovascular diseases and
associated risk factors

272, 278, 305.0, 305.1, 357.5, 362, 362.11, 362.3, 390–459,
514, 518.4, 584.5, 584.9, 585, 586.9, 745–747, 785–786,
788.5, 797–799, 989.84, V158.2, V451

E66, E78, F10, F17, G45, G62.1, H34, I00–I99, J81, M30.3,
N17, N18–N19, Q20–Q28, R00–R09, R34, R54, R57,
R96–R98, T65.2, Z50.2, Z71.4, Z72.0, Z99.2

Respiratory diseases 490–493, 496, 460–462, 464–466, 480–486 J20, J45–J46, J40–J44, J00–02, J04–06, J12–18, J21–22

Osteoporosis 733, 805–814, 818–825, 827–829, 905, 731 M80–M81, S12, S22, S32, S42, S52, S62, S72, S82, S92, T02,
T08, T10, T12, T14, T911–T912, T921–T922, T931–T932,
T940, M88

Osteoarticular diseases 710–729, 274, 446, 696 M00–M99

Mental disorders, Alzheimer’s
disease and related disorders

046, 290–319, 331, 332, 797 F00–F99, A81, B24, G10, G20, G30, G31, G35

Abbreviations: ICD-9, International Classification of Diseases, 9th Revision; ICD-10, International Statistical Classification of Diseases, 10th Revision; ICD-10-CA, Canadian Enhancement of the
International Statistical Classification of Diseases, 10th Revision; QICDSS, Quebec Integrated Chronic Disease Surveillance System.

Note: The total burden includes all these diseases.
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among those aged 65 years or older. In

2011–2012, 95.3% of the people in the

registry met at least one criterion. This

slight decrease relative to 2001–2002 may

be attributable to a shorter follow-up

period, which reduces the likelihood of

meeting at least one selection criterion,

particularly among younger people

(90.1% among those aged 19 years or

less). It is important to note that people

who meet selection criteria are potentially

at risk but not all of them necessarily have

a chronic disease. For example, for the

surveillance of cardiovascular disease,

selection criteria identified 6 164 006 peo-

ple (77.1%) in 2011–2012. In fact, for that

year, 1 483 168 people aged 20 years and

older (23.8% crude prevalence) met the

case definition of hypertension presented

in Table 2, which allows the evaluation of

the burden of this problematic in terms of

incidence and prevalence.

Discussion

Surveillance is a fundamental step in

measuring the evolution of the health

status of the population. In Quebec, data

collection of health events has evolved

and currently consists of three steps: data

collection itself, analysis and interpreta-

tion, and the timely dissemination of

information to decision-makers who over-

see disease prevention and control.

Quebec’s most relevant data sources for

the purposes of chronic disease surveil-

lance are health administrative databases.

They are updated systematically; they can

also be linked and they require little effort

or additional cost.

The QICDSS constitutes an inestimable

source of information on Quebec’s chronic

disease burden as it covers all health care

services used by the population, from

medical consultations to deaths, via hospi-

talizations and drug use. The system

enables up-to-date chronic disease surveil-

lance and takes into account their co-

occurrence and the organization of health

care services, extremely important aspects

in an aging population. In short, the QICDSS

data addresses a growing need for informa-

tion on populations that are vulnerable to

chronic diseases.23-24 With data available

from 1996 and yearly updates, the system

facilitates the analysis of health care services

use,25 trend studies and projections for

different population cohorts.26,27 The infor-

mation derived from the QICDSS contri-

butes to a better understanding of the

continuum of disease prevention, progres-

sion, treatment and outcomes (impact of

public health programs, use of health care

services, treatment compliance, etc.), lead-

ing to a more efficient planning of public

health resources and interventions.

TABLE 2
Examples of case definitions used in the QICDSS

Disease Age, years Case definition Diagnostic codes Intervention
codes

Validation
studiesICD-9 ICD-10-CA

Ischemic heart
diseases

§ 20 Two diagnoses of ischemic heart diseases
in the physician claims database within
a one-year period (365 days)
OR
one diagnosis (primary or secondary)
OR
one intervention code for ischemic heart
diseases in the MED-ÉCHO database

410–414 I20–I25 CCPa

48.02, 48.03,
48.11–48.19
CCIb

1.IJ.50,
1.IJ.57.GQ,
1.IJ.54, 1.IJ.76

Tu et al., 201019

Diabetes,
hypertension

§ 1 (diabetes),
§ 20 (hypertension)

Two diagnoses of diabetes (or hypertension)
in the physician claims database within
a two-year period (730 days)
OR
one diagnosis (primary or secondary) of
diabetes (or hypertension) in the
MED-ÉCHO database
Exclusion of gestational diabetes
(or hypertension) cases43

250
(diabetes)
401–405
(hypertension)

E10–E14
(diabetes)
I10–I15
(hypertension)

Ouhoummane
et al., 201044

Hux et al.,
200217

Quan et al.,
200920

Tu et al.,
200721

Osteoporotic
fractures

§ 50 One medical act in the physician claims
database corresponding to an open
reduction, a closed reduction, or
immobilization of a fracture
OR
one medical act corresponding to a primary
visit or an orthopedic consultation with
a diagnosis of fracture plus at least one
other medical consultation with a
diagnosis of fracture at the same site
within a 4-month period

See reference18 Jean et al.,
201218

Abbreviations: CCI, Canadian Classification of Health Interventions; CCP, Canadian Classification of Diagnostic, Therapeutic and Surgical Procedures; ICD-9, International Classification of
Diseases, 9th Revision; ICD-10-CA, Canadian Enhancement of the International Statistical Classification of Diseases, 10th Revision; QICDSS, Quebec Integrated Chronic Disease Surveillance
System.
a CCP is associated with ICD-9 in the hospitalization database prior to April 1, 2006.
b CCI is associated with ICD-10-CA in the hospitalization database.
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Essential features and strengths of the
QICDSS

The QICDSS meets all five basic require-

ments of a public health surveillance

system:5,22,28 1) simplicity and flexibility,

2) acceptability, 3) sensitivity and positive

predictive value, 4) representativeness,

and 5) timeliness.

N Since human and material resources

are limited, the secondary use of health

administrative data is relatively simple

and economical. The annual addition

of new selection codes and potential

cases ensures that QICDSS remains

flexible. However, this flexibility is

limited by certain legal constraints.

Furthermore, the system is not able to

quickly respond to health care organi-

zational changes or to the addition of

diseases or data sources (e.g. database

on family medicine groups).

N The acceptability of the QICDSS is

excellent. Organizations responsible

for these health administrative data-

bases agree that they are used for

surveillance purposes. Decision-makers

are already using the information from

the system and recognize its relevance.

Moreover, regional surveillance stake-

holders who make extensive use of the

QICDSS information wish to play an

active role in system activities.

N Validity measures, such as sensitivity

and positive predictive value, vary

from one disease to the next and are

dependent on case definitions. When

surveillance covers an entire popula-

tion, the goal is to achieve a balance

between these two validity measures

for every disease and every case

definition.

N The QICDSS also stands out in terms of

representativeness, as it links several

data sources within a universal health

care system. This extensive coverage

allows extrapolating the information to

the entire population, describing socio-

demographic, economic and geographi-

cal characteristics and minimizing

many selection biases. The QICDSS’s

ability to link different data sources

also increases the quality and useful-

ness of the information it generates.

N Timeliness is not as critical a factor in

chronic disease surveillance as in other
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surveillance systems (e.g. infectious

disease surveillance). Nevertheless,

because it is updated annually, the

QICDSS is able to produce timely

incidence measures and thereby facil-

itates intervention within a reasonable

timeframe.

In short, the QICDSS possesses all of the

attributes required for a surveillance sys-

tem and, as it is based on health services

use within the context of a universal

health care system, it meets the funda-

mental principle of surveillance, namely

the presence of a functional health care

system.5

Among other QICDSS’s strengths, let us

emphasize that access to source data

(gross data) enables quality control at

the different stages of data processing and

analysis. Although the RAMQ is itself

responsible for applying some of the

selection, extraction and linkage criteria,

and also for encrypting HINs, the INSPQ

still receives data in the form of individual

records. Furthermore, the addition of a

deprivation index makes the QICDSS an

important source of information on the

impacts of social inequalities in

health.23,24 The system also allows the

INSPQ to produce aggregate chronic dis-

ease surveillance measures for Quebec

that can be harmonized with those of

other Canadian provinces and territories

participating in the CCDSS, an initiative

coordinated by the Public Health Agency

of Canada. Finally, the fact that data are

collected for administrative purposes can

be advantageous from a quality stand-

point, particularly in the case of pharma-

ceutical services data. According to

Tamblyn et al.,29 this type of data is

accurate and remarkably complete, since

claimants know they may not receive

payment if they provide incorrect or

incomplete information when submitting

their claims.

Comparison of QICDSS with other
surveillance systems

The QICDSS compares favourably with

other surveillance systems deployed

worldwide. In the United States, the

Institute of Medicine developed a nation-

wide framework for surveillance of cardi-

ovascular and chronic lung diseases that

severely criticized the lack of a national

surveillance system capable of disseminat-

ing timely information to decision-

makers.30 Indeed, although American data

sources include, among others, population

surveys (such as the National Health

and Nutrition Examination Survey

[NHANES]), registries for specific dis-

eases, population cohort data (such as

the Framingham and Rochester cohorts31)

and insurance claims data, none of these

data sources could be linked in order to

establish a national profile or produce

incidence information until recently. The

National Center for Health Statistics now

links several population surveys with

death certificates, Medicare and Medicaid

services data, historical social security

data and other data sources.32 Australia

bases much of its surveillance activities on

survey data, most notably the Australian

Bureau of Statistics National Health

Survey (NHS).33 The United Kingdom’s

population surveillance strategy also rests

on the integration and processing of new

data sources, such as acute and chronic

disease registries and behavioural follow-

up data (smoking, diet, exercise, etc.).34

Given its flexibility, the QICDSS could

easily incorporate this type of information.

In fact, other Canadian provinces, such as

Ontario35 and Manitoba,36 have access to

linked health administrative databases but

also incorporate survey data into their

surveillance systems.

Limitations of QICDSS

The primary limitation of the QICDSS has

to do with the nature of the data sources it

uses. Since health administrative databases

are designed to meet administrative needs,

databases37 and case definitions17-19 need

to be validated before using them for

epidemiological purposes. Furthermore,

even if validation studies demonstrate the

quality of the selected case definitions, only

health care services users and people who

receive a diagnosis are included in the

analysis, which leads to an underestima-

tion of the actual magnitude of diseases.

For example, a person might not know that

he or she had a myocardial infarction and

never consulted a physician, so this will not

be counted in the QICDSS.38

Moreover, certain data are absent from the

QICDSS. For example, medical services of

Canadian Armed Forces members are paid

by the federal government.39 Similarly,

services that Quebec citizens receive in

other provinces from physicians not

TABLE 4
Number and proportion of people who meet at least one QICDSS selection criterion,a by year and age

Characteristics 2001–2002 2006–2007 2011–2012

Total (insurance
registry), n

§ 1 selection
criterion, n (%)

Total (insurance
registry), n

§ 1 selection
criterion, n (%)

Total (insurance
registry), n

§ 1 selection
criterion, n (%)

Totals 7 462 734 7 307 855 (97.9) 7 693 005 7 511 892 (97.6) 7 995 963 7 617 930 (95.3)

Age, years

0–19 1 809 881 1 764 479 (97.5) 1 769 931 1 710 415 (96.6) 1 774 008 1 599 191 (90.1)

20–34 1 489 603 1 435 025 (96.3) 1 513 723 1 453 093 (96.0) 1 570 545 1 464 750 (93.3)

35–49 1 867 632 1 830 421 (98.0) 1 781 591 1 744 230 (97.9) 1 644 967 1 586 085 (96.4)

50–64 1 314 602 1 299 876 (98.9) 1 539 363 1 519 958 (98.7) 1 730 025 1 700 141 (98.3)

§ 65 981 016 978 054 (99.7) 1 088 397 1 084 196 (99.6) 1 276 418 1 267 763 (99.3)

Abbreviation: QICDSS, Quebec Integrated Chronic Disease Surveillance System.
a People who meet diagnostic, pharmaceutical, therapeutic (acts or treatments) or cause-of-death criteria associated with the chronic diseases studied in the QICDSS (see Table 1).
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enrolled in the RAMQ are not included in

the QICDSS at this time. However, work is

currently underway to integrate that miss-

ing information, which would minimize

the underestimations of the services

received, particularly in the border regions

(the Outaouais region, for example).

Information on long-term care is also not

included in the QICDSS and data on

pharmaceutical services is limited to peo-

ple aged 65 years or older.

Finally, some physicians in Quebec are not

remunerated on a fee-for-service basis,

which leads to an underestimation of

services rendered and makes QICDSS a

less sensitive tool.39 Other forms of

physician remuneration include salary-

based compensation, fixed amount com-

pensation (e.g. per-patient management

fees for general practitioners), sessional

compensation (or per diem) and, since

September 1, 1999, blended compensation

(a combination of fee-for-service and

sessional compensation). In 2010–2011,

these other forms of compensation

accounted for 24% of physicians’ remu-

neration, versus 16% in 1999–2000. The

growing popularity of blended compensa-

tion since its introduction for specialists in

1999 accounts for much of this change: the

sessional part of the blended compensa-

tion now accounts for 11.6% of all clinical

payments to physicians, while salary-

based compensation accounts for only

1.9%.40 Although proportions of forms of

remuneration (other than fee-for-service)

have been increasing, the number of

medical services provided on a fee-for-

service basis increased by 8.8% between

2001 and 2007, following an 18-year low

in 2001. The consequences of alternative

forms of remuneration are felt most keenly

in remote areas. Improving surveillance

for these population groups requires alter-

native data sources or surveys. In the

Aboriginal communities of Terres-Cries-de-

la-Baie-James, for example, where all gen-

eral practitioners are compensated under

alternative arrangements, a data linkage

pilot project with the Cree Diabetes

Information System (CDIS) revealed that

QICDSS identifies only 60% of the diabetes

cases in the region, with an average lag time

of 2.3 years after the incidence date of the

disease. As this data linkage initiative

provided a means of compensating for the

lack of information on other modes of

remuneration, ongoing linkage of these

two systems is under consideration. As for

the presence of the private sector in

Quebec’s health care system, it remains

marginal and primarily affects the fee-for-

service database and the pharmaceutical

services database (in the case of people aged

under 65 years).

Finally, each chronic disease definition in

the QICDSS has its limitations, thus com-

plicating the study of multimorbidity.

Moreover, health administrative databases

generally do not disclose disease severity,

nor do they provide a way of confirming

diagnoses through clinical information.

Health administrative databases also con-

tain little information on chronic disease

risk factors and no information on labora-

tory results or chronic disease lifestyle risk

factors (diet, physical activity, smoking,

alcohol consumption). However, the hospi-

talization database is an excellent source of

information for certain risk factors and

comorbidities since secondary diagnoses

and diagnoses that contribute to hospital

admission and length of stay are included

(25 possibilities since April 1, 2006).

Conclusion

The chronic disease burden will continue

to grow and will become more complex as

the population ages and life expectancy

rises. Chronic disease surveillance needs to

be improved in order to identify both at-

risk and affected populations, and to track

the evolution of chronic diseases and the

issues associated with them. The QICDSS is

clearly the most appropriate way to realize

chronic disease surveillance in Quebec. It

maximizes the use of existing information

systems, is economical, and provides reli-

able population data. It contains, with

respect to the 2011–2012 period, indivi-

dual, hospital, medical, socioeconomic,

and cause-of-death data on close to 8

million Quebecers of all ages and from all

regions. Thus, it allows a thorough study of

the chronic disease burden. In addition, the

QICDSS is consistent with the integrated

model of chronic disease care prevention

and control,41 whereas surveillance not

only looks at each disease separately, but

also considers the co-occurrence of dis-

eases and its complications.

We therefore conclude that the QICDSS

fully meets the objectives of an efficient,

integrated surveillance system. It is flexible

and can be enhanced and enriched as needs

arise42. Indeed, incorporating data on

chronic disease risk factors and lifestyle

factors into the system will be considered.

Also planned are linkages with other health

administrative databases (including births

and stillbirths), with health surveys and

with information systems such as the Cree

Diabetes Information System. This capacity

to evolve makes QICDSS a truly innovative

and responsive system. Note finally that

QICDSS should be evaluated regularly in

order to maintain its scientific rigour and

ensure that the surveillance conducted

with this system is efficient and useful for

public health decision-making and action.

Acknowledgements

The authors wish to thank the Public Health

Agency of Canada and the Ministère de la
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Données et statistiques: Données sur

demande: Fichier d’inscription des personnes

assurées [Internet]. Québec (QC): RAMQ;
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