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Abstract

Introduction: Cardiovascular disease (CVD) surveillance in Quebec and the rest of Canada 
is carried out using health administrative databases, which in Quebec includes the phy-
sician claims database. The presence of billing claims without diagnoses can lead to the 
number of CVD cases being underestimated. The purpose of this study is to estimate 
the proportion of CVD diagnoses and CVD cases that may be missing from these 
databases.

Methods: The study was conducted using a prospective cohort of 8781 participants liv-
ing in the Québec City area. Access to health administrative databases was granted for 
the entire 28-year follow-up period. First, we performed frequency analyses to estimate 
the proportion of missing CVD diagnoses. Then we used validated algorithms to identify 
CVD cases and estimate the proportion of CVD cases that were potentially not captured 
over the 28-year period.

Results: About one-fifth (22.1%) of the diagnoses in the physician claims database were 
missing. The proportion of missing CVD cases was estimated at 12.7% for 1991–2018, 
although this varied with the period covered (1991–1996: 15.5%; 1997–2013: 10.7%; 
and 2014–2018: 16.3%).

Conclusion: Approximatively 1 in 10 CVD cases are not identified due to a missing 
diagnosis. This underestimation of CVD cases is a potential limitation that should be 
considered when using Quebec health administrative databases to identify CVD cases 
for surveillance work and epidemiological studies.

Keywords: cardiovascular disease, surveillance, epidemiology, cohort study, missing diagnoses, 
coronary heart disease, stroke, Canada 

Introduction

Cardiovascular diseases (CVDs) are the 
leading cause of death worldwide and the 
second most common cause of death in 
Canada, after cancer.1,2 Approximately 
2.4  million Canadians live with heart 

disease, which is the leading cause of 
years of life lost.3 The economic burden of 
CVDs is significant because of the associ-
ated direct and indirect costs.4

Valid estimates of the prevalence and inci-
dence of CVDs are required for monitoring 

Highlights

•	 Health administrative databases are 
an important source of data on car-
diovascular diseases (CVDs) in 
Quebec and elsewhere in Canada.

•	 We estimated the number of CVD 
cases that are potentially missed as 
a result of diagnoses not captured 
in Quebec health administrative 
databases.

•	 Using the health administrative data 
of 8781 participants who were fol-
lowed for 28 years, we estimated 
that 12.7% of CVD cases may be 
overlooked because of missing 
diagnoses.

•	 Underestimating CVD cases is a 
limitation that should be consid-
ered in surveillance work and epi-
demiological studies that use health 
administrative databases. 

and research purposes. Such estimates are 
also necessary for supporting the develop-
ment and evaluation of the effectiveness 
of preventive strategies aimed at reducing 
the burden of CVDs in the population.5,6 
In a universal health care system like the 
one in Canada, health administrative data
bases are a valuable source of data on 
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health conditions because they are acces-
sible and inexpensive and provide near-
universal coverage of the population over 
extensive periods of time.

The Quebec Integrated Chronic Disease 
Surveillance System (QICDSS) conducts 
CVD surveillance in Quebec. The preva-
lence and incidence of CVDs are identified 
using health administrative databases, 
including the hospitalization database 
(MED-ÉCHO), the physician claims data-
base and the vital statistics death data-
base.7  In order to derive a valid estimate 
of the prevalence and incidence of CVDs, 
it is vital that these health administrative 
databases contain high quality data. The 
completeness of diagnoses is an essential 
element of the quality of such data;8 a 
high proportion of missing data can 
undermine both the validity and accuracy 
of resulting estimates.

In Quebec, the completeness of diagnoses 
varies with the health administrative data-
base.8 The completeness of diagnoses was 
100% in hospital records and between 
88% and 93%, depending on the type of 
services, in physician claims databases.8 
Wilchesky et al.9 found that approximately 
30% of physician billing claims had miss-
ing or invalid diagnoses in the physician 
claims database. Although these studies 
suggest that a large proportion of diagno-
ses are missing in the physician claims 
database, no studies have documented the 
proportion of diagnoses missing for CVD 
nor the potential underestimation of CVD 
cases resulting from missing diagnoses.

The objective of this study was to esti-
mate the proportion of missing diagnoses 
for CVD in the Quebec health administra-
tive databases as well as the resulting 
impact on the number of identified CVD 
cases in a prospective cohort of 8781 
women and men followed for 28 years. 
Specifically, we estimated the proportion 
of missing diagnoses that are potential 
diagnoses of CVD and the impact of these 
missing diagnoses on the estimate of the 
number of CVD cases.

Methods

Ethics approval

This study was approved by the ethics 
committee of the Centre de recherche du 
CHU de Québec—Université Laval (refer-
ence number 12-1674).

Description of cohort

The PROspective Québec (PROQ) Study on 
Work and Health is a prospective cohort 
that initially comprised 9188 white-collar 
workers (49.9% female and 50.1% male) 
from 19 public and quasi-public organiza-
tions in the Québec City area.10 Average age 
was 40.2 years. Cohort participants were 
employed in management (10.4%), pro-
fessional/teaching (34.0%) and technical/
other (55.6%) positions. Education levels 
varied: 42.1% of participants had a uni-
versity degree, 28.1% had a college diploma 
and 29.8% had neither. Annual family 
income at recruitment ranged from less than 
$30 000 (14.9%) to $70 000 or more (28.0%).

Population

At recruitment, the participation rate was 
75%. Of the initial cohort (n = 9188), 380 
refused access to their health administra-
tive data, 14 gave their consent but could 
not be matched to the Régie de l’assurance 
maladie du Québec (RAMQ; the health 
insurance board of the province of Quebec) 
and 13 had missing nominative data, pre-
venting matching to RAMQ; the 8781 par-
ticipants thus represented 96% of the initial 
cohort. Access to health administrative data 
was secured for the 28 years of follow-up, 
until 31 December 2018. 

All participants gave their informed writ-
ten consent.

Extraction from health administrative 
databases

Diagnostic codes from the International 
Classification of Diseases, Ninth Revision 
(ICD-9) and International Statistical Classi­
fication of Diseases and Related Health 
Problems, Tenth Revision (ICD-10) and 
intervention codes from the Canadian 
Classification of Diagnostic, Therapeutic, and 
Surgical Procedures (CCP) and the Canadian 
Classification of Health Interventions (CCI) 
were extracted from the Quebec physician 
claims database and the Quebec hospital-
ization database (MED-ÉCHO) for the 
1991–2018 period. The dates, medical pro-
cedure codes, service locations and types 
of services associated with these codes 
were also extracted from these databases.

Definition of CVD cases

CVDs considered in this study were coro-
nary heart disease and stroke.11,12 Participants 

with myocardial infarction, angina pecto-
ris, and acute and chronic coronary syn-
dromes or who had undergone percutaneous 
coronary intervention, coronary bypass or 
angioplasty were identified using the fol-
lowing codes: ICD-9 410–414; ICD-10 I20–
I25; CCP 48.02, 48.03, 48.09 and 48.1; and 
CCI 1.IJ.50, 1.IJ.57.GQ and 1.IJ.76.13 Strokes, 
including transient ischemic attacks, were 
identified with ICD-9 codes 362.3, 430–432 
and 434–436 and with ICD-10 codes I60, 
I61, I63.X (except I63.6), I64, H34.0, H34.2 
and G45.X (except G45.4).14 

Participants were classified as CVD cases 
if health administrative records indicated 
a hospitalization with a diagnosis or pro-
cedural code for coronary heart disease or 
stroke; two medical claims with a diagno-
sis of coronary heart disease or stroke in 
the physician claims database within a 
one-year period; or coronary heart disease 
or stroke as the primary cause of death in 
the death records. 

The event occurrence date was defined as 
the first date when one of these three cri-
teria was met.

These algorithms are used for case defini-
tions by the Institut national de santé 
publique du Québec (INSPQ).15 Similar 
algorithms, except for death records, are 
used by the Canadian Chronic Disease 
Surveillance System (CCDSS).3 These algo
rithms have been validated in Ontario for 
coronary heart diseases (sensitivity: 77.0%; 
specificity: 97.5%)13 and stroke (sensitiv-
ity: 60.2%; specificity: 99.2%).14

Missing diagnoses

Only the physician claims database had 
missing diagnoses. In this database, the 
breakdown of missing diagnoses, identi-
fied by the codes “V999” and “0000” or a 
blank entry, was examined according to 
type of services, year and patient charac-
teristics, namely sex, age group (<35 years, 
35–44 years, ≥45 years) and occupational 
category (management, professional/teach-
ing and technical/other). Based on the 
overall trends observed over the entire 
follow-up period, the periods for which 
the proportion of missing diagnoses var-
ied were identified (1991–1996, 1997–2013 
and 2014–2018). 

Figure 1 shows a flow chart of the process 
of estimating CVD diagnoses and cases 
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Abbreviations: CCI, Canadian Classification of Health Interventions; CCP, Canadian Classification of Diagnostic, Therapeutic, and Surgical Procedures; CVD, cardiovascular disease; ICD-9, 
International Classification of Diseases, Ninth Revision; ICD-10, International Statistical Classification of Diseases and Related Health Problems, Tenth Revision.

FIGURE 1 
Flow chart showing the process for estimating CVD diagnoses missing from health administrative databases and resulting missing cases

Extraction of medical-administrative data for the period 1991–2018

- ICD-9, ICD-10, CCP and CCI codes 
- Quebec Hospitalization File (MED-ÉCHO)
- Quebec physician claims database
- Death Registry

Estimation of missing CVD diagnoses
in the Quebec physician claims database (ICD-9):

1. Frequency of CVD diagnoses by type of services
2. Identification and exclusion of non-CVD-specialized services
3. Estimation of missing CVD diagnoses by frequency and by CVD-specialized services

Estimation of the number of missing CVD cases

1. Identification of participants without hospitalization for CVD, with a claim for CVD 
and one missing diagnosis in one year

2. Exclusion of missing diagnoses unlikely to be CVD: 
• Issued by non-CVD-specialized services
• Exclusion of procedure codes that have never been linked to CVD among

CVD-specialized services and general practitioners

3. Estimation of the number of potentially missed CVD cases by applying the proportion of 
observed CVD diagnoses for a second claim among participants with a first claim for CVD

Definition of CVD cases
Validated algorithms

Medical-administrative files

A hospitalization with a diagnosis or 
procedural code for CVD; two medical 
claims with CVD codes in one year;
or death with a CVD diagnostic code

Missing diagnoses
Only in the 

Quebec physician claims database (ICD-9):

- Analysis by type of services, year, sex, age
and occupation

- Periods: 1991–1996, 1997–2013, 2014–2018
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missing from health administrative data-
bases for the period 1991 to 2018.

Estimating missing CVD diagnoses

First, CVD diagnoses were identified using 
ICD-9 codes (362.3, 410–414,  430–432, 
434–436), the only classification used in 
the physician claims database. We then 
calculated the frequency of types of ser-
vices associated with those CVD diagno-
ses. The types of services with at least 
18 CVD diagnosis codes were classified as 
“CVD-specialized services.” This threshold 
of 18 CVD diagnosis codes (for cardiology, 
diagnostic radiology or ultrasonography, 
neurology, internal medicine, cardiovascu-
lar and thoracic surgery, nuclear medi-
cine, neurosurgery, physical medicine and 
rehabilitation, anesthesiology, emergency 
medicine, ophthalmology, general surgery, 
geriatrics, nephrology, respirology and 
thoracic surgery) was used because it 
encompassed 99.9% of all CVD diagno-
ses, that is, almost complete coverage. 
Other types of services (e.g. medical 
microbiology and infectious diseases, 
diagnostic radiology, hematology, ortho-
pedic surgery, psychiatry, plastic surgery, 
otolaryngology / neck and face surgery, 
and public health or occupational preven-
tive medicine) presented very few or no 
CVD diagnoses and were classified as 
“non-CVD-specialized services.” Missing 
diagnoses from these types of services 
were not included in this analysis given 
the low probability of these being CVD 
diagnoses.

We estimated the proportion of missing 
diagnoses that are potential CVD diagno-
ses by applying the percentages obtained 
for CVD diagnoses to the missing diagnoses. 

Specifically, for each combination of CVD-
specialized services and medical proce-
dure codes for a given period, we used 
frequency analysis to calculate the propor-
tion of the total number of diagnoses that 
were CVD diagnoses. The resulting per-
centages were multiplied by the number 
of associated missing diagnoses to obtain 
an estimate of the number of potential 
CVD diagnoses among the missing diag-
noses for each combination. Lastly, the 
number of potential CVD diagnoses were 
summed to obtain an estimate for the 
entire period.

Estimating the number of CVD cases

We estimated the number of potential 
CVD cases associated with missing diag-
noses using an individual-based approach, 
according to validated algorithms.

We determined the number of participants 
without a CVD event (and therefore not 
hospitalized for CVD) who had a single 
claim for CVD and at least one other claim 
with a missing diagnosis within 365 days 
before or after the claim for CVD. Missing 
diagnoses with a low probability of being 
CVD diagnoses were excluded. Thus, all 
missing diagnoses associated with non-
CVD-specialized services were excluded. 
Likewise, for all CVD-specialized services 
and general practitioners, we also excluded 
all missing diagnoses associated with codes 
for physician claims for which there was 
no CVD diagnosis during this period and 
for a given type of service. The resulting 
estimation is based on the assumption 
that all remaining missing diagnoses are 
CVD diagnoses. The estimated proportion 
of remaining CVD diagnoses was defined 

as the proportion of second CVD-related 
claims among participants with a first 
claim for CVD and a second claim with no 
missing diagnosis 365 days before or after 
the claim for CVD.

Results

Of the 8781 participants in our study, 8780 
had at least one medical claim recorded in 
the physician claims database between 
1991 and 2018, representing 2 121 856 claims. 
Only one participant did not have any 
medical claim during the entire study 
period. Diagnoses were complete in 77.9% 
of the claims (1 652 104 /2 121 856). The non-
missing diagnoses included 49 999 unique 
claims with a CVD code. Therefore, CVD 
diagnoses accounted for 3.0% of all the 
non-missing diagnoses (49 999/1 652 104). 
The majority (76.4%; 38 194/49 999) were 
associated with CVD-specialized services, 
while general practitioners diagnosed 23.5% 
(11  736/49  999); only 0.1% (69/49  999) 
were associated with non-CVD-specialized 
services. 

About one-fifth of the claims (22.1%; 
469  752/2  121  856) presented a missing 
diagnosis. CVD-specialized services gener-
ated 19.9% of these missing diagnoses 
(93 435/469 752), while general practitio-
ners generated 27.3% (128 391/469 752). 
Thus, the majority (52.8%) of the missing 
diagnoses were associated with non-CVD-
specialized services (Table 1).

Proportions of missing diagnoses 

The proportion of missing diagnoses var-
ied by type of services and depended on 
the period studied. Since the vast majority 
of CVD diagnoses (99.9%; 49 930/49 999) 

TABLE 1 
Number and proportion of claims by diagnosis and type of services, Quebec, Canada, 1991–2018

Single claim with a CVD 
diagnosis, n (%)

Single claim with another 
diagnosis, n (%)

Single claim with missing 
diagnoses, n (%) Total, n (%)

Non-missing diagnoses Missing diagnoses

CVD-specialized servicesa 38 194 (76.4) 328 752 (20.5) 93 435 (19.9) 460 381 (21.7)

General practitioners 11 736 (23.5) 819 300 (51.1) 128 391 (27.3) 959 427 (45.2)

Subtotal 49 930 (99.9) 1 148 052 (71.7) 221 826 (47.2) 1 419 808 (66.9)

Non-CVD-specialized servicesb 69 (0.1) 454 053 (28.3) 247 926 (52.8) 702 048 (33.1)

Total 49 999 (2.4) 1 602 105 (75.5) 469 752 (22.1) 2 121 856 (100)

Abbreviations: CVD, cardiovascular disease; ICD-9, International Classification of Diseases, Ninth Revision.

Notes: CVD diagnoses include the following ICD-9 codes: 362.3, 410–414, 430–432, 434–436.

a CVD-specialized services: cardiology, ultrasonography, neurology, internal medicine, cardiovascular and thoracic surgery, nuclear medicine, neurosurgery, physical medicine and rehabilita-
tion, anesthesiology, emergency medicine, ophthalmology, general surgery, geriatrics, nephrology, respirology and thoracic surgery.

b Non-CVD-specialized services: medical microbiology and infectious diseases, diagnostic radiology, hematology, orthopedic surgery, psychiatry, plastic surgery, otolaryngology / neck and face 
surgery, and public health / occupational preventive medicine.
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were associated with CVD-specialized ser-
vices and general practitioners, frequency 
analyses were conducted based solely on 
claims from these services. Between 1991 
and 1996, 34.0% of diagnoses were miss-
ing; between 1997 and 2013, 9.0% were 
missing; and between 2014 and 2018, 
20.4% were missing, with an overall rate 
of 15.6% for the entire follow-up period. 
The proportions of missing diagnoses 
were comparable in terms of sex, age and 
occupational category (Figure 2).

Number of missing CVD diagnoses

The number of potentially missing CVD 
diagnoses was estimated by period and by 
type of services. The number of CVD diag-
noses in the total number of missing diag-
noses was estimated based on the claims 
associated with CVD-specialized services 
and general practitioners. For example, for 
a specific procedural code (09162: Primary 
Visit [Short-term Hospital Care, Outpatient]) 
performed by cardiologists between 2014 
and 2018, 47.4% of the non-missing codes 
were CVD diagnoses and 355  diagnoses 
were missing. Based on these proportions 
(i.e. 355 × 47.4%), there were about 

168  potentially missing CVD diagnoses 
among all the missing diagnoses for this 
specific combination. Adding up all the 
potentially missing CVD diagnoses across 
all types of services and for all periods 
equals 7389 potentially missing CVD diag-
noses (Table 2), which represents a propor
tion of 12.9% (7389/57 388) of potentially 
missing diagnoses among all estimated 
CVD diagnoses.

The proportion of missing diagnoses var-
ied by the period studied: 17.1% of CVD 
diagnoses were potentially missing in 
1991–1996, 8.7% in 1997–2013 and 21.2% 
in 2014–2018. A post hoc analysis con-
ducted to determine if the proportion of 
missing CVD diagnoses varied between 
coronary heart disease and stroke deter-
mined that 12.8% of diagnoses for coro-
nary heart disease and 13.3% of diagnoses 
for stroke would be missing, suggesting 
that there would be no difference for the 
two types of CVD (data not shown). 

Number of CVD cases

A total of 1955 CVD events were observed 
among the 8781 participants in our study, 

for an annual average of 70 cases (over 
28  years). The majority of CVD cases 
identified using the algorithms came 
solely from the physician claims database 
(i.e. 1203 non-hospitalized CVD cases out 
of a total of 1955 CVD cases, or 61.5%).

Of the participants without CVD accord-
ing to the algorithms (n  =  6826/8781), 
1073 non-hospitalized for CVD had only 
one claim for CVD and at least one other 
claim with a missing diagnosis within 
365 days before or after the claim for CVD. 
After excluding the missing diagnoses 
with a low probability of being CVD diag-
noses, 576 participants had at least one other 
claim with a missing diagnosis within the 
365-day interval that was associated with 
CVD-specialized services or a general prac
titioner. Of the participants without missing 
diagnoses, the proportion of CVD diagno-
ses in another claim, within a 365-day 
interval before or after a CVD claim, was 
49.5%. Thus, 285 CVD cases could have 
been potentially missed (576 × 49.5%), 
representing an overall proportion of 
12.7% of missing CVD cases (Figure 3). 
The proportion of missing CVD cases var-
ied by period: 15.5% in 1991–1996, 10.7% 

Abbreviation: CVD, cardiovascular disease.

FIGURE 2 
Proportion of missing diagnoses for CVD per period, by sex, age and occupational category, Quebec, Canada, 1991–2018 
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Abbreviation: CVD, cardiovascular disease.

FIGURE 3 
Number of potentially missing CVD cases 

in 1997–2013 and 16.3% in 2014–2018 
period (Table 2).

Discussion

To our knowledge, this is the first study to 
examine the impact of missing diagnoses 
on the estimated number of CVD cases in 
Quebec health administrative databases. 
The study was conducted using a large 

prospective cohort of 9188 males and 
females who were followed over 28 years. 

The results of this study suggest that the 
proportion of underestimated CVD diagno
ses and number of CVD cases are compa-
rable, at approximately 13%. This proportion 
varied depending on the period covered, 
with a larger underestimate at the beginning 

(1991–1996) and end (2014–2018) of the 
follow-up period.

The total proportion of missing diagnoses 
in the physician claims databases was 
22%. This is higher than the rate observed 
in an earlier Quebec study, which reported 
that missing diagnoses varied between 
7% and 12%, depending on the reference 

TABLE 2 
Diagnoses and cases of known and potentially missing CVD, by study period, Quebec, Canada, 1991–2018

Number of known, n Estimated missing, n Total, n Proportion of known, % Proportion of missing, %

Number of CVD diagnoses

1991–1996 5025 1036 6061 82.9 17.1

1997–2013 33 126 3176 36 299 91.3 8.7

2014–2018 11 848 3180 15 028 78.8 21.2

1991–2018 49 999 7389 57 388 87.1 12.9

Number of CVD cases

1991–1996 279 51 330 84.6 15.5

1997–2013 1225 146 1371 89.4 10.7

2014–2018 451 88 539 83.7 16.3

1991–2018 1955 285 2240 87.3 12.7

Abbreviation: CVD, cardiovascular disease.

1.3 CASES POTENTIALLY 
MISSED OUT OF 10
1955 / (1955 + 285) = 87.3% known

285 PARTICIPANTS
According to the proportion of CVD diagnoses 

during a second consultation ± 365 days from a 
consultation for CVD among participants without 

missing diagnoses (49.5%)

576 PARTICIPANTS
had at least one consultation with a missing 
diagnosis ± 365 days from a consultation for 

CVD, following the exclusion of diagnoses with a 
low probability of being CVD diagnoses

6826 PARTICIPANTS
without CVD among 8781 participants

2.3 CASES POTENTIALLY 
MISSED OUT OF 10
1955 / (1955 + 576) = 77.2% known

77.7% WITHOUT CVD
1955 CVD cases among 8781 participants
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year.8 This difference can be explained by 
the 28-year follow-up of the current study, 
of which the more recent period (2014–
2018) included a higher proportion of miss-
ing diagnoses. Similar to the Gagnon et 
al.8 study, the completeness of the diagno-
ses in our study varied by type of services. 
Gagnon et al.8 suggested that different 
compensation methods for physicians could 
help to explain the incompleteness of the 
diagnostic information in the medical ser-
vices database. More specifically, fee-
based compensation is more likely to 
affect completeness. Specialist physicians 
are entitled to a lump-sum payment for 
some medical activities, along with a sup-
plemental fee. This mixed remuneration 
system could be contributing to the 
increase in the proportion of claims for 
which a diagnosis is missing.8 However, 
we also found a large number of missing 
diagnoses among general practitioner 
claims (27%), which suggests that other 
factors might be at play.

This study suggests that the algorithm for 
identifying CVD cases used for surveil-
lance in Quebec and the rest of Canada 
underestimates the prevalence, incidence 
and burden of CVDs at the population 
level. Based on CCDSS administrative health 
data, the prevalence (standardized accord-
ing to age) of ischemic heart disease was 
relatively stable between 2000 and 2013, 
while the number of people living with 
ischemic heart disease increased signifi-
cantly, from 1.5 million to 2.4 million indi-
viduals.16 According to the INSPQ, the 
prevalence and incidence of CVDs decreased 
between 2005–2006 and 2015–2016, while 
the death rate remained relatively stable.15 
For example, the incidence of ischemic 
heart disease decreased from 9.1 to 6.0 
per 1000 population between 2005–2006 
and 2015–2016.15 Our study findings show 
that the proportion of missing CVD cases 
varied in different periods, with the num-
ber of underestimated CVD cases seem-
ingly higher more recently, between 2014 
and 2018. The missing diagnoses in health 
administrative databases is thus likely to 
have influenced the estimation of these 
temporal trends.

Strengths and limitations

One of the strengths of this study is the 
long follow-up period because this allowed 
us to identify periods during the 28 years 
when the proportion of missing CVD cases 
was particularly high. We used INSPQ 
surveillance algorithms to identify CVD 

cases, fostering the potential to improve 
surveillance in Quebec.

This study has limitations. The cohort 
consisted only of white-collar workers, 
and thus is not fully representative of the 
Quebec population. However, several fac-
tors favour generalizing our results. First, 
at 52.7%, white-collar workers constitute 
the largest segment of the workforce in 
Canada.16 Moreover, our results suggest 
that the proportion of missing diagnoses 
does not vary according to occupational 
category, which is an indicator of socio-
economic status. In addition, the preva-
lence of exposure to known CVD risk factors, 
including smoking (21%) and insufficient 
leisure-time physical activity (21%) in this 
cohort is comparable to that observed in a 
representative sample of the Quebec pop-
ulation.17 Finally, the prevalence of CVD at 
recruitment, at 8%, is also comparable 
with the cohort observed in Canadian and 
American population-based surveys with 
a comparable age structure.18,19

It is also important to note that the algo-
rithms used to identify CVD cases present 
an imperfect sensitivity (between 60% and 
77%). In addition, these were validated in 
a different province (Ontario), using data 
from the Ontario Health Insurance Plan 
database of physician billings, which boasts 
virtually no missing diagnoses and near-
perfect (99%) coverage.20 Thus, the pres-
ence of these missing diagnoses in the 
Quebec context is a source of underesti-
mation in addition to that resulting from 
the imperfect sensitivity of the algorithms.

Conclusion

Approximately one out of 10 CVD diagno-
ses is missing in the Quebec physician 
claims database. These missing diagnoses 
may have resulted in the number of CVD 
cases being underestimated by approxi-
mately 13% between 1991 and 2018. 
Underestimating CVD cases is a limitation 
worth considering in the context of sur-
veillance work and epidemiological stud-
ies that use health administrative databases 
to identify CVD cases. Strategies aimed at 
improving the completeness of diagnoses 
in the physician claims database could be 
implemented and their effectiveness rigor-
ously evaluated.
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