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The term dementia refers to a group of degenerative diseases that affect 
cognitive function and lead to loss of functional autonomy. Vascular 
dementia and Alzheimer’s disease (AD) are the most common forms of 
dementia(1). In this report, the term “Alzheimer’s disease and related 
disorders” will be used. 

Alzheimer’s disease and related disorders generally start appearing from the 
age of 60 to 65 years of age and onwards(2). They affect individuals’ daily 
functioning by disrupting their memory, judgment, organization, orientation, 
language or control over their behaviour and emotions. These diseases 
place a staggering burden on individuals who are affected, their families and 
caregivers, as well as on professionals and the health system(3). 

To date, most estimates of the prevalence and incidence of AD and related 
disorders in Canada are still based on the Canadian Study of Health and 
Aging (CSHA), a large population study conducted across Canada between 
1991 and 2001. This study provided Canadian results on prevalence in 
1994(2), and on incidence in 2000(4). Based on the findings of the CSHA 
and on studies from Manitoba, the Alzheimer Society of Canada projected 
the incidence of new cases of AD and other forms of dementia in Canada at 
104,000 per year in 2008, and that this number would exceed 250,000 in 
2038(1). However, some more recent international population studies 
appear to have found that the incidence of AD and other forms of dementia 
may be decreasing(5), which could, for example, be attributable to an 
improvement in the cerebrovascular health of seniors. 
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Consequently, it appears necessary to calculate new 
estimates of the prevalence and incidence of AD and 
related disorders. To this end, the Canadian Longitudinal 
Study on Aging, a population study, is underway in 
Canada (https://www.clsa-elcv.ca/). However, because 
of the burden of these diseases, it seems imperative that 
a surveillance system be developed to monitor 
Alzheimer’s disease and related disorders in Québec as 
they become manifest within the Québec health system. 
The Institut national de santé publique du Québec is 
developing this surveillance through the Québec 
Integrated Chronic Disease Surveillance System 
(QICDSS)(6, 7). 

The main objective of this report is to demonstrate the 
feasibility of developing surveillance of AD and related 
disorders in Québec. Specifically, the study uses the 
results and definitions identified from the literature, and 
compares annual prevalence, incidence and mortality 
estimates of AD and related disorders among Québec 
seniors aged 65 and over, between April 2000 and 
March 2011, using three different algorithms or case 
definitions and based on QICDSS data. 

Methodology 

Specification 

Because AD and related disorders usually affect seniors, 
the study included all Québec seniors aged 65 and over. 
This age criterion is consistent with CSHA criteria, and 
may be used to test case definitions which include 
prescription drug use, since QICDSS contains 
pharmaceutical services data for virtually all Québecers 
aged 65 and over, who are covered by the Régie de 
l’assurance maladie du Québec’s [Québec Health 
Insurance Board] (RAMQ) public drug insurance plan.  

This study surveys cases of AD and related disorders 
identified using administrative databases from January 1, 
1996 to March 31, 2012. However, according to a 
Canadian consensus, a four-year waiting period has 
been deemed appropriate for distinguishing incident 
cases from prevalent cases diagnosed before January 1, 
1996. Results are therefore presented starting from the 
2000-2001 fiscal year. 

Data source 

Data on cases of AD and related disorders, as well as 
data on the non-affected population, were extracted 
from four QICDSS administrative databases: 1) The 
RAMQ physician claims database, 2) The hospitalization 
database (MED-ECHO), 3) The RAMQ pharmaceutical 
services database, and 4) The RAMQ health insurance 
registry [Fichier d’inscription des personnes assurées] 
(FIPA), which also provides death dates. 

Case definitions 

Several definitions have been tested. Initially, the 
following criteria were used to choose definitions for this 
feasibility study: 1) Consensus on the definition among 
the study research scientists: a neurologist (CB), a 
demographer (VE), and an epidemiologist (EK), 2) the aim 
to minimize the impact of undiagnosed cases, 
3) agreement between administrative database estimates
and CSHA estimates. These three criteria were used to
produce definition 1. For comparison purposes, two
definitions developed by the Public Health Agency of
Canada’s (PHAC) Canadian Chronic Disease
Surveillance System (CCDSS) Neurological Conditions
Working Group were selected. A total of three case
definitions are tested in this study to identify cases in the
administrative databases.

The diagnostic codes of the 9th and 10th Revisions of the 
International Classification of Diseases (ICD-9 and  
ICD-10) used to identify cases of AD and related 
disorders in the physician claims database and the 
hospitalization database are: 046.1, 290, 294 and 331.0, 
331.1, 331.5 (ICD-9) and G30, F00 to F03 (ICD-10). 
Drugs used to treat AD are classified under N06 in the 
Anatomical Therapeutic Chemical (ATC) Classification 
System, and include the following medications: 
Donepezil (DA02), Rivastigmine (DA03), Galantamine 
(DA04) and Memantine (DX01). PHAC’s CCDSS 
Neurological Conditions Working Group reached 
consensus on selection of these codes. These molecules 
have no other therapeutic indications, and are eligible for 
reimbursement in Québec as exception drugs. 



Monitoring of Alzheimer’s Disease and Related Disorders:  
Feasibility Study Based on Health Administrative Databases 

3 

Thus, to be considered as affected by AD or a related 
disorder, an individual aged 65 or more had to be eligible 
for Québec health insurance and have: 

Definition 1 (1H1M)1 

A (primary or secondary) diagnosis of AD or related 
disorders in the hospitalization database;  
OR a diagnosis of AD or related disorders in the 
physician claims database. 

Definition 2 (1H3M2Y)2 

A (primary or secondary) diagnosis of AD or related 
disorders in the hospitalization database;  
OR at least three diagnoses of AD or related disorders in 
the physician claims database within a two-year period. 

Definition 3 (1H3M2Y1P)3 

A (primary or secondary) diagnosis of AD or related 
disorders in the hospitalization database;  
OR at least three diagnoses of AD or related disorders in 
the medical services database within a two-year period;  
OR a prescription for a drug to treat AD or related 
disorders in the pharmaceutical services database. 

The case identification date is the date on which the 
case first meets one of the criteria of the definition. With 
respect to the criteria regarding three medical services, it 
is the date of the 3rd service provided to a patient 
diagnosed with AD or related disorders. 

Calculation of incidence, prevalence and 
the mortality rate 

The number of incident cases in a given year is the 
number of cases that meet the case definition for the first 
time during the observation period. The incidence rate 
for a given year is calculated by dividing the number of 
incident cases for the year by the estimate of the Québec 

                                                 
1  1H1M: indicates that the criteria include 1 diagnosis in the 

Hospitalization database or 1 diagnosis in the Medical services 
database.  

2  1H3M2Y: indicates that the criteria include 1 diagnosis in the 
Hospitalization database or 3 diagnoses in the Medical services 
database within a  
2-Year period.  

3  1H3M2Y1P: indicates that the criteria include 1 diagnosis in the 
Hospitalization database, 3 diagnoses in the Medical services 
database within a  
2-Year period, or 1 prescription in the Pharmaceutical services 
database.  

population at risk according to the RAMQ health 
insurance registry for that particular year. Prevalence for 
a given year is calculated by dividing the number of 
prevalent cases by the estimate of the Québec 
population at risk according to the RAMQ health 
insurance registry for that particular year. 

The all-cause mortality rate among people with AD or 
related disorders in a given year is calculated by dividing 
the number of deaths during the year among cases 
meeting the case definition, by the total number of 
deaths listed in the RAMQ health insurance registry for 
the given year. The standardized mortality rate ratio is 
calculated by dividing the all-cause mortality rate among 
prevalent cases for a given year by the all-cause 
mortality rate among the unaffected population for the 
same year. 

Standardization 

Measurements were adjusted for age using the direct 
standardization method, with the structure of the Québec 
population in 2001 as the reference. 

Results 

About 1.3 million people, corresponding to Québecers 
aged 65 and over insured by the RAMQ, were included in 
this study. When identifying cases of AD and related 
disorders, the criterion regarding the physician claims 
database was the one most often met, followed by the 
hospitalization database criterion, and finally by the 
criterion regarding pharmaceutical services. 

Incidence of Alzheimer’s disease 
or related disorders by case 
definition 

Between April 1, 2011 and March 31, 2012, there were 
24,580, 19,922, and 21,430 new cases of AD and related 
disorders among individuals aged 65 and over in Québec 
based on definitions 1, 2, and 3, respectively. The 
incidence of AD and related disorders was estimated to 
be 21.7, 16.5, and 18.1 per 1,000 person-years based on 
definitions 1, 2, and 3, respectively (Figure 1). The 
highest incidence rate during the observation period was 
based on definition 1. 
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Based on all three definitions, the incidence rate was 
slightly lower among men than women: the differences 
were minimal at the beginning of the observation period, 
but became clearly visible starting in 2007-2008 
(Figure 2).  

Between 2000-2001 and 2011-2012, the incidence rate 
trend for the entire study population seemed to fluctuate 
slightly; the highest incidence rates were observed in 
2006-2007 (23.2, 17.0, and 18.5 cases per 1,000 person-
years based on definitions 1, 2, and 3, respectively). In 
men, the highest incidence rate was also observed in 
2006-2007, followed by lower rates in subsequent years. 

However, among women, the highest incidence rate 
occurred in 2006-2007 based on definition 1 (23.3 cases 
per 1000 person-years), whereas based on definitions 2 
and 3, the highest rates were observed in 2008-2009 and 
2009-2010 respectively. 

 

 

 

Figure 1 Age-standardized incidence rate for Alzheimer’s disease and related disorders by case definition, 
Québec, population aged 65 or over, 2000-2001 to 2011-2012 

 
1H1M: 1 diagnosis in the Hospitalization database or 1 diagnosis in the Medical services database. 1H3M2Y: 1 diagnosis in the 
Hospitalization database or 3 diagnoses in the Medical services database within a 2-Year period. 1H3M2Y1P: 1 diagnosis in 
the Hospitalization database, 3 diagnoses in the Medical services database within a 2-Year period, or 1 prescription in the 
Pharmaceutical services database. 
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Figure 2 Age-standardized incidence rate for Alzheimer’s disease and related disorders by case definition 
and sex, Québec, population aged 65 or over, 2000-2001 to 2011-2012 

 
1H1M: 1 diagnosis in the Hospitalization database or 1 diagnosis in the Medical services database. 1H3M2Y: 1 diagnosis in the 
Hospitalization database or 3 diagnoses in the Medical services database within a 2-Year period. 1H3M2Y1P: 1 diagnosis in the 
Hospitalization database, 3 diagnoses in the Medical services database within a 2-Year period, or 1 prescription in the Pharmaceutical 
services database. 

Prevalence of Alzheimer’s 
disease and related disorders by 
case definition 

At the beginning of the observation period, 2000-2001 
(April 1 to March 31), prevalence of AD and related 
disorders was estimated at 7.0%, 4.8%, and 5.1% 
based on definitions 1, 2, and 3, respectively (Figure 3).  

Estimated prevalence during the observation period was 
higher based on definition 1 than on the other two 
definitions. However, regardless of the definition used, 
the prevalence trend appeared to be constantly 
increasing, but the increases diminished over the years, 
reaching a plateau. These strong increases at the 
beginning of the monitoring period may be real, but 
could also be attributable to the shorter wait time (period 
excluded) used. In fact, the wait time at the beginning of 
a surveillance study is determined in order to distinguish 
prevalent cases from incident cases. Longer-term 
monitoring or an algorithm validation study would 
provide a better analysis of actual prevalence in the 
population. At the end of the observation period, 
prevalence reached 10.0%, 6.8%, and 7.8% based on 
definitions 1, 2, and 3, respectively. This represented 
approximately 138,580, 95,502, and 108,865 people 

aged 65 and over living with the disease in 2011-2012, 
based on case definitions 1, 2, and 3.  

As shown in Figure 4, prevalence was estimated to be 
higher in women than men, based on all three definitions. 
According to these three case definitions, prevalence 
seemed to increase exponentially with age among both 
men and women (Figures 5 and 6). Among women aged 
85 years or older, prevalence reached 37.3% 
(definition 1), 28.9% (definition 2), and 31.7% 
(definition 3); prevalence in men of the same age group 
was 30.5%, 22.9% and 25.5%, respectively. Sex and 
age group trends were similar for all three definitions. 

However, Figure 6 indicates that these differences varied 
by age. Based on all three definitions, estimated 
prevalence was similar among women and men up to 
age 75, and then prevalence was higher in women than 
men in subsequent age groups: the biggest difference 
between women and men was in the 85 and older age 
group. 
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Figure 3 Age-standardized prevalence of Alzheimer’s disease and related disorders by case definition, 
Québec, population aged 65 or over, 2000-2001 to 2011-2012 

 
1H1M: 1 diagnosis in the Hospitalization database or 1 diagnosis in the Medical services database. 
1H3M2Y: 1 diagnosis in the Hospitalization database or 3 diagnoses in the Medical services database 
within a 2-Year period. 1H3M2Y1P: 1 diagnosis in the Hospitalization database, 3 diagnoses in the 
Medical services database within a 2-Year period, or 1 prescription in the Pharmaceutical services 
database. 

Figure 4 Age-standardized prevalence of Alzheimer’s disease and related disorders by case definition and 
sex, Québec, population aged 65 or over, 2000-2001 to 2011-2012 

 
1H1M: 1 diagnosis in the Hospitalization database or 1 diagnosis in the Medical services database. 1H3M2Y: 
1 diagnosis in the Hospitalization database or 3 diagnoses in the Medical services database within a 2-Year period. 
1H3M2Y1P: 1 diagnosis in the Hospitalization database, 3 diagnoses in the Medical services database within a  
2-Year period, or 1 prescription in the Pharmaceutical services database. 
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Figure 5 Prevalence of Alzheimer’s disease and related disorders by case definition and age group, 
Québec, population aged 65 or over, 2011-2012 

 
1H1M: 1 diagnosis in the Hospitalization database or 1 diagnosis in the Medical services database. 1H3M2Y: 1 diagnosis in the 
Hospitalization database or 3 diagnoses in the Medical services database within a 2-Year period. 1H3M2Y1P: 1 diagnosis in the 
Hospitalization database, 3 diagnoses in the Medical services database within a 2-Year period, or 1 prescription in the 
Pharmaceutical services database. 

Figure 6 Prevalence of Alzheimer’s disease and related disorders by case definition, sex and age group, 
Québec, population aged 65 or over, 2011-2012 

 
1H1M: 1 diagnosis in the Hospitalization database or 1 diagnosis in the Medical services database. 1H3M2Y: 1 diagnosis in the 
Hospitalization database or 3 diagnoses in the Medical services database within a 2-Year period. 1H3M2Y1P: 1 diagnosis in 
the Hospitalization database, 3 diagnoses in the Medical services database within a 2-Year period, or 1 prescription in the 
Pharmaceutical services database. 
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Mortality among people with 
Alzheimer’s disease or related 
disorders by case definition 

The all-cause mortality rate in individuals aged 65 and 
over was higher among those with AD or related 
disorders than in persons not suffering from these 
conditions. In 2011-2012, the rate was 120.6, 148.0, and 
132.2 per 1,000 person-years among affected men 
based on case definitions 1, 2, and 3 respectively, while 
it was 31.2 among men not suffering from these 
conditions, based on case definition 1 (Figure 7-A). Since 
the mortality rate among individuals without these 
conditions changed very little based on the three 
definitions of affected cases, it was decided that the 
mortality rate based on definition 1 would be the only 
one illustrated. Among women, the mortality rate in 
2011-2012 was 82.1, 103.1, and 91.8 per 1,000 person-
years based on case definitions 1, 2 and, 3 respectively, 
while it was 19.5 for women without these conditions 
(Figure 7-B). Differences in mortality rates among people 
with these conditions, based on the case definition, were 
very constant throughout the observation period. 
Mortality rates were always highest based on 
definition 2, and lowest based on definition 1. 

In addition, mortality rates declined somewhat between 
2000-2001 and 2011-2012: based on definition 2 (the 
most restrictive), the mortality rate among women with 
these conditions was 119.5 per 1,000 person-years in 
2000-2001 compared to 103.1 per 1,000 person-years in 
2011-2012; the mortality rate among women without 
these conditions was 28.3 per 1,000 person-years in 
2000-2001, compared to 20.8 per 1,000 person-years in 
2011-2012. These differences were more pronounced 
among men. Mortality rates in men suffering from these 
conditions were 198.9 in 2000-2001 compared to 148.0 
in 2011-2012, whereas mortality rates among men 
without these conditions were 48.0 in 2000-2001 
compared to 32.9 in 2011-2012. 

Mortality rate ratios clearly demonstrated the differences 
in mortality rates among individuals with and without 
these conditions (Figure 8). In 2011-2012, based on all 
three definitions, these ratios ranged from 3.9 to 4.5 for 
men, and 4.2 to 5.0 for women.  

Meanwhile, people suffering from these conditions had a 
shorter life expectancy than people without these 
conditions (Figures 9 and 10). Among women without 
these conditions, life expectancy at age 65 was between 
24.3 and 24.9 years, based on case definition, but 10.2, 
11.0 and 12.0 years in women suffering from these 
conditions, based on the three case definitions. In other 
words, depending on the definition used, life expectancy 
at age 65 decreased between 12 and 14 years in women 
suffering from these conditions. Among men without 
these conditions, life expectancy at age 65 was between 
20.0 and 20.4 years, based on case definition, and 7.7, 
8.3 and 9.2 years in men suffering from AD or related 
disorders, based on the three case definitions. These 
differences in life expectancy were significant up to 
age 80; they ranged from 6.7 to 7.2 years in women with 
and without these conditions, based on case definitions, 
and from 5.2 to 5.6 years in men with and without these 
conditions, based on case definitions. 
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Figure 7 Age-standardized mortality rate for Alzheimer’s disease and related disorders by case definition 
and sex, Québec, population aged 65 or over, 2000-2001 to 2011-2012 

Figure 7-A. Men 

 

Figure 7-B. Women 

 
1H1M: 1 diagnosis in the Hospitalization database or 1 diagnosis in the Medical services database. 1H3M2Y: 
1 diagnosis in the Hospitalization database or 3 diagnoses in the Medical services database within a 2-Year period. 
1H3M2Y1P: 1 diagnosis in the Hospitalization database, 3 diagnoses in the Medical services database within a 2-Year 
period, or 1 prescription in the Pharmaceutical services database. 
* Since the mortality rate among individuals without these conditions changed very little based on the three 

definitions, it was decided that the mortality rate based on definition 1 would be the only one illustrated. 
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Figure 8 Age-standardized mortality rate among individuals with or without Alzheimer’s disease and 
related disorders, by sex, Québec, 2011-2012 

 
1H1M: 1 diagnosis in the Hospitalization database or 1 diagnosis in the Medical services database. 1H3M2Y: 1 diagnosis in the 
Hospitalization database or 3 diagnoses in the Medical services database within a 2-Year period. 1H3M2Y1P: 1 diagnosis in the 
Hospitalization database, 3 diagnoses in the Medical services database within a 2-Year period, or 1 prescription in the 
Pharmaceutical services database. 

Figure 9 Life expectancy at age 65, among individuals with or without Alzheimer’s disease and related 
disorders, by sex, Québec, 2006-2012 

 
1H1M: 1 diagnosis in the Hospitalization database or 1 diagnosis in the Medical services database. 1H3M2Y: 1 diagnosis in the 
Hospitalization database or 3 diagnoses in the Medical services database within a 2-Year period. 1H3M2Y1P: 1 diagnosis in the 
Hospitalization database, 3 diagnoses in the Medical services database within a 2-Year period, or 1 prescription in the 
Pharmaceutical services database. 
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Figure 10 Life expectancy at age 80, among individuals with or without Alzheimer’s disease and related 
disorders, by sex, Québec, 2006-2012 

 
1H1M: 1 diagnosis in the Hospitalization database or 1 diagnosis in the Medical services database. 1H3M2Y: 1 diagnosis in 
the Hospitalization database or 3 diagnoses in the Medical services database within a 2-Year period. 1H3M2Y1P: 1 diagnosis 
in the Hospitalization database, 3 diagnoses in the Medical services database within a 2-Year period, or 1 prescription in the 
Pharmaceutical services database. 

Discussion 

This feasibility study showed that several analyses can 
be performed on key surveillance indicators, such as 
incidence, prevalence and mortality, among people 
aged 65 or over in Québec affected by AD or related 
disorders between 2000-2001 and 2011-2012. In sum, 
prevalence results for AD and related disorders varied by 
case definition, but as expected, indicated that these 
diseases markedly increased mortality, and significantly 
reduced the life expectancy of individuals suffering from 
these conditions.  

Incidence and prevalence results were somewhat lower 
than estimates based on the Canadian Study of Health 
and Aging, the last large population study of AD and 
dementia. According to data collected by the CSHA in 
1991, age-standardized prevalence among people 65 
and older was 8.4% in Québec(2) compared to 4.8%, 
5.1%, and 7.0% for 2000-2001 respectively, based on 
case definitions 2, 3, and 1 of our study. The CSHA 
estimates for 2001, the end of the study, indicated that 
prevalence of dementia in Canada (8% of people 
aged 65 and over) had changed little since 1991(8). 
However, the prevalence of AD and dementia may have 

increased between 1991 and 2000 in Québec, Canada 
and elsewhere(9-11), which would accentuate the 
difference observed in our study compared to the CSHA. 

The validity of case definitions used by PHAC 
(definitions 2 and 3) was assessed in Ontario by the 
Institute for Clinical Evaluative Sciences (ICES), and was 
deemed to be satisfactory. Electronic medical records 
from community-based family physician practices in 
Ontario were used to assess prevalence of dementia in 
people aged 65 and older. 150 cases of AD and 
dementia were identified (out of 3,404 charts). Sensitivity 
was assessed at 65.3% and 80.7% respectively, based 
on definitions 2 and 3. The specificity of case detection 
algorithms for these two definitions was respectively 
98.8% and 98.7%, and positive predictive value (PPV) 
was 71.0% and 74.7%(12). Despite lower sensitivity, 
meaning that several people were not identified by the 
algorithm, definition 2 was used to make comparisons 
between provinces and territories. It is useful to include 
among the tested definitions one that does not include 
pharmaceutical services (definition 2) because 
pharmaceutical services data are not available in all 
provinces and territories. This type of definition could 
also be used to study cases of AD or related disorders 
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among people under age 65 for whom public plans are 
often unable to provide any prescription drug data.  

According to our observations, results based on 
definition 1 seem closest to prevalence results published 
by the CSHA. However, the ICES validation study 
indicated that the definition’s PPV was low (41.0%), 
sensitivity was 85.3%, and specificity was 94.3%. If 
specificity is lowered to increase sensitivity, many 
persons not suffering from these conditions are identified 
by the algorithm. As a result, this definition was not used. 
PHAC’s Canadian Chronic Disease Surveillance System 
has decided to use case definitions with greater 
specificity (identification of individuals not affected by 
these conditions), taking into account that the algorithm 
underestimates the true number of people suffering from 
these conditions.  

Based on the preliminary results presented, definition 2 
(1H3M2Y) has the lowest incidence rate, lowest 
prevalence, and highest mortality rates. We can infer that 
cases not identified by definition 2, but identified by 
definition 3, may be cases with less serious conditions, 
because AD and related disorders often develop 
undetected for up to 20 years. The selected algorithms’ 
potential underestimation [of the true number of people 
suffering from these conditions], compared to CSHA 
findings, may not be random and may also influence 
mortality results. 

Limitations 

The variation in incidence and prevalence results 
presented here, and the fact that they are lower than 
predictions based on the CSHA, can be explained by 
several findings or assumptions concerning, for example, 
administrative data limitations.  

First, it is known that AD and related disorders are 
under-diagnosed in Canada(1). Diagnosing these 
diseases is relatively complex, especially at the onset of 
the disease. It is a diagnosis of exclusion and there are 
no validated biological indicators for AD and most 
related disorders(13). The fact that Québec family 
physicians can only enter one diagnosis per visit on the 
claim form, even if they make two or more during the 
same visit, restricts the number of diagnoses of AD or 
related disorders listed in the physician claims database. 
In addition, physicians working in memory clinics, local 

community service centres (CLSCs) or long-term care 
facilities are not necessarily paid on a fee-for-service 
basis, and their diagnoses are therefore not listed in the 
medical services database. This represents a particular 
limitation for seniors and individuals with multiple 
diseases or a debilitating disease, such as AD, which 
increases the likelihood of institutionalization.  

Also, it may be that a too short follow-up period (4 years) 
to distinguish new cases (incident cases) from 
subsequently identified cases (prevalent cases) is 
causing prevalence to be underestimated (mainly at the 
start of the observation period). A validation study of 
case detection algorithms, including a review of 
physician records, would provide a better assessment of 
this issue. In addition, longer term surveillance of AD and 
related disorders will reduce the impact of insufficient 
follow-up duration. 

For further reflection 

Differences in the incidence and prevalence noted here 
between men and women are in agreement with  
observations and assumptions reported in the 
literature(14). Life expectancy is higher for women than 
men in Québec. Women are therefore at greater risk than 
men of developing AD or a related disorder during their 
lives. In addition, men and women have different 
morbidity profiles and health behaviours(15). It is 
therefore possible that AD and related disorders are 
diagnosed more often in women than men. 

In fact, the CSHA did not find any association between 
sex and the risk of developing AD or dementia(16). 
However, a recent review of the influence of sex and 
gender, i.e., biological and sociocultural differences 
between men and women, found a higher incidence of 
AD and related disorders in women whereas men were 
more at risk of mild cognitive impairment(17). Because 
sociocultural influences in the lives of men and women 
continue to evolve in Québec, it is important that 
incidence, prevalence, mortality and life expectancy be 
considered separately in men and women when studying 
the epidemiology of AD and related disorders(4). In-
depth analyses of health care service utilization profiles 
may subsequently help us understand these differences.  
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Based mainly on definition 1, the results presented also 
appear to indicate some level of change in the incidence 
of AD and related disorders: incidence was highest in 
2006-2007 (23.2, 18.5, and 17.0 per 1,000 person-years, 
based on definitions 1, 3, and 2 respectively), and 
decreased slightly until 2009-2010, with stable estimates 
in the last two years of observation. Recent literature has 
shown that the incidence may be slowing down in 
Europe(5, 18, 19) and North America(20). Several 
explanations for this change were considered: reduction 
of vascular risk factors, increased levels of physical 
activity among seniors, higher levels of education or 
intellectual activity among seniors, etc.(5, 18-20) 

Conclusion 

Estimates of the incidence, prevalence and mortality of 
Alzheimer’s disease and related disorders tend to vary 
depending on the definition used to identify cases in 
health administrative databases. ICES found the highest 
sensitivity, specificity, and positive predictive values for 
definition 3, which combines criteria related to the 
physician claims database, hospitalization database, and 
the pharmaceutical services database(12). This definition 
is therefore being used to perform neurological disease 
surveillance work in Canada. Because no validation 
studies have been performed using Québec data, and 
none are under consideration at this time, Québec public 
health agencies and the Ministry of Health and Social 
Services will use this definition to monitor AD and related 
disorders. 

Although estimates based on the QICDSS may tend to 
underestimate the true burden caused by these 
diseases, time trends in these estimates seem consistent 
with observations made in the United States(20). Case 
definition number 3 can now be used to develop a 
current picture of the burden of these neurodegenerative 
diseases as they manifest within the Québec health 
system, taking into account their geographical 
distribution and, where possible, distinctive features of 
primary care, such as Family Medicine Groups. The 
results of this feasibility study support the idea that 
health administrative databases can be used to estimate 
the burden of these diseases, particularly within the 
context of the Québec chronic disease and associated 
determinants surveillance system. 

Bibliography 

1. Alzheimer Society of Canada. Rising tide: the 
impact of dementia on Canadian Society. Toronto, 
Ontario, Canada. Alzheimer Society of Canada, 
2010. 

2. Canadian Study of Health and Aging Working 
Group. Canadian Study of Health and Aging: study 
methods and prevalence of dementia. Can Med 
Assoc J. 1994;150(6):899-913. 

3. World Health Organization. Dementia - A Public 
Health Priority. Geneva. 2012. 

4. Canadian Study of Health and Aging Working 
Group. The incidence of dementia in Canada. 
Neurology. 2000;55(July (1/2)):66-72. 

5. Schrijvers EM, Verhaaren BF, Koudstaal PJ, 
Hofman A, Ikram MA, Breteler MM. Is dementia 
incidence declining? Trends in dementia incidence 
since 1990 in the Rotterdam Study. Neurology. 
2012;78(19):1456-63. 

6. Blais C, Jean S, Sirois C, Rochette L, Plante C, 
Larocque I, Doucet M, Ruel G, Simard M, Gamache 
P, Hamel D, St-Laurent D, Emond V. Le Système 
intégré de surveillance des maladies chroniques du 
Québec (SISMACQ), une approche novatrice. 
Maladies chroniques et blessures au Canada. 2014 
Nov;34(4):247-56. 

7. Saint-Laurent D, Blais C, Jean S, Sirois C, Rochette 
L, Émond V. Le modèle québécois de surveillance 
des maladies chroniques basé sur l'utilisation des 
données médico-administratives jumelées. Bulletin 
épidémiologique hebdomadaire. 2013. 

8. Lindsay J, Sykes E, McDowell I, Verreault R, Laurin 
D. More than the epidemiology of Alzheimer's 
disease: contributions of the Canadian Study of 
Health and Aging. Canadian journal of psychiatry. 
Revue canadienne de psychiatrie. 2004;49(2):83-91. 

9. Brookmeyer R, Evans DA, Hebert L, Langa KM, 
Heeringa SG, Plassman BL, Kukull WA. National 
estimates of the prevalence of Alzheimer's disease 
in the United States. Alzheimer's & dementia: the 
journal of the Alzheimer's Association. 2011;7(1):61-
73.  

  



Monitoring of Alzheimer’s Disease and Related Disorders:  
Feasibility Study Based on Health Administrative Databases 

14 

10. Brookmeyer R, Johnson E, Ziegler-Graham K, 
Arrighi HM. Forecasting the global burden of 
Alzheimer's disease. Alzheimer's & dementia: the 
journal of the Alzheimer's Association. 
2007;3(3):186-91.  

11. Chan KY, Wang W, Wu JJ, Liu L, Theodoratou E, 
Car J, Middleton L, Russ TC, Deary IJ, Campbell H, 
Wang W, Rudan I. Epidemiology of Alzheimer's 
disease and other forms of dementia in China, 
1990-2010: a systematic review and analysis. 
Lancet. 2013;381(9882):2016-23.  

12. Tu K, Wang M, Young J, Jaakkimainen L, Ivers N, 
Butt D, Green D. Validation of administrative data 
algorithms to determine population prevalence and 
incidence of Alzheimer’s disease, dementia, 
multiple sclerosis, epilepsy and Parkinson’s 
disease. A Report to the Public Health Agency of 
Canada. Toronto: Public Health Agency of Canada. 
2013. 

13. Alzheimer's Association. 2012 Alzheimer's disease 
facts and figures. Alzheimer's & dementia: the 
journal of the Alzheimer's Association. 
2012;8(2):131-68.  

14. Azad NA, Al Bugami M, Loy-English I. Gender 
differences in dementia risk factors. Gend Med. 
2007;4(2):120-9.  

15. Rogers RG, Everett BG, Onge JM, Krueger PM. 
Social, behavioral, and biological factors, and sex 
differences in mortality. Demography. 
2010;47(3):555-78.  

16. Lindsay J, Hébert R, Rockwood K. The Canadian 
Study of Health and Aging: Risk factors for vascular 
dementia. Stroke; a journal of cerebral circulation. 
1997;28(3):526-30. 

17. Mielke MM, Vemuri P, Rocca WA. Clinical 
epidemiology of Alzheimer's disease: assessing sex 
and gender differences. Clinical epidemiology. 
2014;6:37-48.  

18. Matthews FE, Arthur A, Barnes LE, Bond J, Jagger 
C, Robinson L, Brayne C. A two-decade 
comparison of prevalence of dementia in individuals 
aged 65 years and older from three geographical 
areas of England: results of the Cognitive Function 
and Ageing Study I and II. Lancet. 
2013;382(9902):1405-12.  

19. Christensen K, Thinggaard M, Oksuzyan A, 
Steenstrup T, Andersen-Ranberg K, Jeune B, 
McGue M, Vaupel JW. Physical and cognitive 
functioning of people older than 90 years: a 
comparison of two Danish cohorts born 10 years 
apart. Lancet. 2013;382(9903):1507-13.  

20. Rocca WA, Petersen RC, Knopman DS, Hebert LE, 
Evans DA, Hall KS, Gao S, Unverzagt FW, Langa 
KM, Larson EB, White LR. Trends in the incidence 
and prevalence of Alzheimer's disease, dementia, 
and cognitive impairment in the United States. 
Alzheimer's & dementia: the journal of the 
Alzheimer's Association. 2011;7(1):80-93. 

 



Monitoring of Alzheimer’s 
Disease and Related 
Disorders: Feasibility Study 
Based on Health 
Administrative Databases 

Previous issues: 

Number 4: Relation entre la défavorisation et l’incidence 
de l’hypertension artérielle chez les individus de 
20 ans et plus au Québec en 2006-2007. 

Number 5: Tendances temporelles de la prévalence et de 
l’incidence du diabète, et mortalité chez les 
diabétiques au Québec, de 2000-2001 à 2006-
2007. 

Number 6: Surveillance des troubles mentaux au Québec : 
prévalence, mortalité et profil d’utilisation des 
services. 

Number 7: Surveillance des cardiopathies ischémiques au 
Québec : prévalence, incidence et mortalité. 

Number 8: Prévalence de l’hypertension artérielle au 
Québec : comparaison entre les données 
médico-administratives et les données 
d’enquêtes. 

Number 9: Portrait des fractures ostéoporotiques chez les 
adultes québécois âgés de 50 ans et plus pour 
la période 1997-1998 à 2011-2012. 

AUTHORS 
Edeltraut Kröger 
Bureau d’information et d’études en santé des populations, Institut national de santé 
publique du Québec 
Faculty of Pharmacy, Laval University and Department of Family Medicine, McGill 
University 
Centre de recherche sur le vieillissement de Québec 

Louis Rochette et Myriam Gagné  
Bureau d’information et d’études en santé des populations, Institut national de santé 
publique du Québec 

Christian Bocti 
University Institute of Geriatrics of Sherbrooke, Faculty of Medicine, Université de 
Sherbrooke 

Valérie Émond 
Bureau d’information et d’études en santé des populations, Institut national de santé 
publique du Québec 

UNDER THE COORDINATION OF  
Éric Pelletier 
Bureau d’information et d’études en santé des populations, Institut national de santé 
publique du Québec 

INDEPENDENT READER 
Catherine Pelletier 
Health Surveillance and Epidemiology Division, Centre for Chronic Disease 
Prevention, Public Health Agency of Canada 

ACKNOWLEDGEMENTS 
The authors would like to thank the people at the Direction des services cliniques 
spécialisés and the Direction générale adjointe de la santé publique du ministère de 
la Santé et des Services sociaux, who reviewed this paper, for their thoughtful 
comments. 

This document is available in its entirety in electronic format (PDF) on the web site of 
the Institut national de santé publique du Québec at: http://www.inspq.qc.ca. 

Reproduction for the purpose of private study or research is authorized under 
Section 29 of the Copyright Act. Any other use must be authorized by the 
Government of Québec, which holds the exclusive intellectual property rights for this 
document. Authorization may be obtained by submitting a request to the central 
clearing house of the Service de la gestion des droits d'auteur of Les Publications du 
Québec, using the online form at the following address: 
http://www.droitauteur.gouv.qc.ca/autorisation.php, or by sending an email to: 
droit.auteur@cspq.gouv.qc.ca. 

Information contained in the document may be cited provided the source is 
mentioned. 

Legal deposit – 1st quarter 2018 
Bibliothèque et Archives nationales du Québec 
ISSN: 1922-1762 (PDF) 
ISBN: 978-2-550-73080-4 (French PDF) 
ISBN: 978-2-550-80755-1 (PDF) 

© Gouvernement du Québec (2018) 

Publication No: 2362 

The translation of this publication was made possible with funding from the 
Public Health Agency of Canada. The French version is entitled Surveillance de la 
maladie d’Alzheimer et des maladies apparentées : étude de faisabilité  
à partir des fichiers administratifs. 




